PABOYAS ITPOI'PAMMA

yueOHOoro npeamera « Ousuka»

s ooygaromumxcest 10— 11 xmaccos



INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 6a30BOr0 ypoBHS Ha ypOBHE CpeIHEro oOIiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpazoBarenbHON IporpaMmsbl, pencraBieHHbIX B DI'OC COO, a takxke ¢ yuétom deaeparbHOn
paboueil mporpaMMbl BOCITUTAHUS ¥ KOHIETIIINY MPeToAaBanus yuyeOHoro npeamera «Pu3uka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peaqu3yrolMX OCHOBHbIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMel 1o (U3MKe HamnpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TaKKe YUUThIBAET HEOOXOAMMOCTb pEaIM3allUU MEXIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yiabTaThl OCBOCHUS Kypca (PU3MKH: TMUYHOCTHBIE, METANIPEIMETHbIE, IPeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00 OKpY)KaroIlleM MHpE.
IkonbHBI Kypc (U3MKH — CHCTEMOOOPA3YIOUIMHM Il €CTeCTBEHHO-HAayYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEeHNE PU3NUYECKUX 3HAHUI ONpeIeNsieT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUI
B cdepe HSHEepreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHUHBI MHUpa oOydaromuxcsi, B (GpopMupoBaHHE YMEHHIl NPUMEHSThH
Hay4YHBI METO/]I IO3HAHUSI IPU BBIMOJIHEHUN UMHU YUEOHBIX HCCIEeI0BaHUM.

B ocHOBy Kypca ¢u3uku 11 YpoBHS CpeHEro o01ero o0pa3oBaHus MOJOXKEH psll UaeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEeX pas3fesioB (PM3HMKH, BKIIOYAET KaK BOIMPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKU 0ObeAUHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuszaius npearnosaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHIuana (u3nYecKoi HayKl, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHUYECKUMHU MTPOOIEeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3nku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEPIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHbl C Pa3sBUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyXAeHUs NpoOIeM pallMOHAIBHOTO IPUPOJIONIOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uyeckue Teopuu ((GOopMHpPOBAHHE MPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN 10IX0/] B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHu3alUK 3KCIIEPUMEHTAILHONW JesATeIbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BAHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpaMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYHIECTBISIETCS YYacTHHMKaMHM 00pa3oBaTeiIbHOIO
Ipouecca UCXo/is U3 0COOEHHOCTEN IUIAHUPOBAHUS U OCHAIEHUs kKabuHera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIQZCHUE OOYYaAIOUMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbIE H3MEpPEHUS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.
bonbiioe BHUMaHKE YAENSETCS PELICHUIO Pacu€THBIX U KadeCTBEHHbIX 3az1ad. [Ipu saTom
JUTS pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4U C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE IPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOT0 pa3zeia Kypca,
TaK M MHTErpUpys 3HAHUSA M3 DPa3HbIX paszfesioB. J[s KauecTBEHHBIX 3a/lay HPUOPUTETOM
SBIISIOTCSL 3aJaHUsg Ha OOBSICHEHHE MPOTEKaHHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHabHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiecca 0a30Bbli ypoBEHb Kypca (PU3UKU HA YPOBHE CPEHETO 00IIEero
00pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIo IuKia. B xabuHere pusuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBAaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKuX MPakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py10BaHHE.
JemMoHCcTpanionHoe 00opynoBaHue (GopMUpyeTCsi B COOTBETCTBHU C IPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeYMBAET MOCTAHOBKY MEPEUYMCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTpALUMi JUIsl WCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.
JlaboparopHoe o0opymoBaHUE ISl YYEHHYECKHX MPAKTUYECKUX PabOT (popmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacy€re OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX W IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.
OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HaydyHOMY H3yYEHUIO
TIPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpMUPOBaAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa M3y4YEHHUs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



¢dopmupoBaHUEe YMEHHI OOBSICHATD SBJICHUS C UCIIOIB30BaHUEM (U3NUECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O POIM (DUBMKU Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 3aJad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NpPHOOpPETEHUE CUCTEMBI 3HAHMK 00 OOIMX (PU3UUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYSIPHYIO (DH3UKY, SJCKTPOAMHAMHKY, KBAHTOBYIO
(GUBHKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUW TPUMEHSATh TEOPETUYCCKUE 3HAHWS Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U I NPUHATHS TMPAKTHUECKUX PpELICHUH B
MOBCE/IHEBHOM JKU3HH;

OCBOEHHE CIIOCOOOB pEHICHHs pPa3IMYHBIX 33/Jad C SBHO 3a/laHHOM (u3nueckoi
MOJIeJIbI0, 3a]1a4, MOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3aHNe (PUZNUECKOM MOJIEIH,
aJICKBaTHOW YCJIOBHUSAM 33a]1a4U;

NOHMMaHUE (PU3UYECKHX OCHOB M MPUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIONIYIO CPEIY;

OBJIAJICHUE METOJIaMU CAaMOCTOSITEIILHOTO TJIAHUPOBAHUS U MPOBEICHUS (PH3UIESCKIX
OKCIICPUMEHTOB, aHAM3a W  HWHTEpIpeTanud  WHOOpPMANWU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHUEe YCJIOBUHU JJIsl Pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
JESITEIbHOCTH.

Ha usyuenme ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE CpelHEro oOIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kmacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 wacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX paboT
ABIISIETCS. PEKOMEHJIOBAaHHBIM, YYHMTEh JellaeT BBHIOOpP MpOBeIAeHHS 1a00paTOpHBIX padboT u
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHus OKpyxaromero mupa. Ponb
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunbie runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto ¢uszuku B (GOpMHpPOBAHHM COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpEeAHSIsl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCHU cUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHnl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHHs..

KpuBonuneiinoe naBuxeHue. J[[BukeHune MaTepuUalbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 11O MOJIYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, TMHENHas ckopocTs. [lepunoa un yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHU4ecKre yCTPOUCTBA U IPAKTUUECKOE PUMEHEHHE: CIIUIOMET], ABUKEHUE CHAPS OB,
LEMHbIE U peMEHHBIE NTEPEIAUN.

Llemoncmpayuu
Mogenb cucTeMbl OTCUETA, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmtonenue nxenus Tena, OpomeHHOro Mo/ YIIoM K TOPU30HTY U TOPU30HTAIBHO.
H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.
HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXY YTSIMU, IPONACHHBIMU TEJIOM 3a ITOCJIEI0BATEIbHbIE
paBHBIE TIPOMEXYTKA BpPEMEHU IPU PABHOYCKOPEHHOM JBM)XCHHUH C HaYaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepbiit 3akoH HeroToHa. MHepuHManbHbIE CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.
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3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuna tpenust. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conmpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: NOAIIMIHUKU, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBeECUSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeXaHuKe

HNmnynsc MatepralibHOM TOYKHU (Te€da), CUCTEMBl MaTepUaAIbHBIX TOYeK. IMITynbc CUIIbI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cuiibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprus marepuaibHOM TOUKd. Teopema 00 M3MEHEHMHM KUHETUYECKOMH
DHEPIHH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoOMCTBAa U INPAKTUYECKOE IPUMEHEHME: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexoa moTeHIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
MIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.



Paszgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KMHETUYECKOI TEOPUHU M UX ONBITHOE 00OCHOBAHHUE.
Bbpoynosckoe nsuxenue. uddysus. Xapaktep ABHKEHUS U B3aUMOJICHCTBUS YaCTHUIl BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOICTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Lenbcusi.

Mopenp uneanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHel KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [[Ikana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B UaCabHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOUINE JTUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKyI
OpPraHUYECKUX COETUHEHMI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lITepha.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLLAs IPUPOLY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OmnpezneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsISl 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEprUsi OAHOATOMHOIO
U7eanbHOro raza. Busl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IydeHUE. Y IeJIbHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIUIOTHI IPU TEIUIoNepeiaye.

[Tonsatue 00 ammaGatHOM mponecce. IlepBbril 3akoH TepMmoanHamuku. IlpumeHeHue
MEPBOIr0 3aKOHA TEPMOAMHAMHUKH K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B MIPUPO/IE.

TenoBeie MamuHbl. [IpuHIUIIBL JEHCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBaHus 3HEpTUU B
TeII0BbIX MamuHax. KoadduimeHT nonesnoro neicTeus rermnopoi MmamuHsel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuueckue yCTpoilcTBa W MpPaKTUYECKOE TMPUMEHEHHUE: [BUTaTellb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPrUM Tejla MpPU COBEpIIEHUH pPaOOTHI: BBUIET NMPOOKH M3
OYTBUIKU O] ICHCTBUEM CKAaTOT0 BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHus
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTPEHHEHN dHepruu (TeMIiepaTypsl) Tea Npu TeIIonepeaaye.

OnbIT 110 aquabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
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N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue 1 KoHAeHcalus. MicmapeHue u kuneHue. AGCOMIOTHAS M OTHOCUTENIbHAS
BJIQXKHOCTH BO3Ayxa. HachlleHHblil map. YenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucramnmaeckune u amopdHbie Tena. AHH30TPOIUS CBOMCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHue u kpucramnmsanus. VY aenpHas
TeruioTa riasiaeHus. Cyonumanus.

VYpaBHEeHME TEIJIOBOro OanaHca.
TexHuueckue ycTpolCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHUA COBPCMCHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOT'NH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

CnocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTEIBHON BIKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. ONEKTpUYecKud 3apsan. JlBa BuAa DIIEKTPUYECKUX — 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnose. Hanpsok€HHocTh 3nexTpuueckoro mois. [lpuHuun cyneprno3unuu
AIIEKTPUYECKUX ToJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

Pabota cun anextpocraruueckoro nosist. [lorenuuman. Paznocts norenuanos. [IpoBogHuku
Y TUDJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJI€. [ludnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DJHEPrHs
3apsKEHHOIO KOHJIEHCATOPA.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHJACHCATOP, KOMMPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHUeCcKast 3alllnTa.

JINdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IIOMIA M IIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

H3mepenue 271eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax
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DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHM TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 371€KTPUUYECKOTO TOKa.

DNEeKTPOABMKYIIAasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAsS
JUCCOIHAIUS. DIEKTPOJIN3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3ma.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETP, PEOCTAT,
UCTOYHHKHA TOKA, ODJIEKTPOHATPEBATEIbHBIE TMPHOOPBI, 3IEKTPOOCBETUTENBHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JJIMHBI, IUIOLIATN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelmaHHOe COEIUHEHUE IPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpoABMKYIIEH cuibl. KOpoTKkOe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

H3mepenue aneKTpoABHKYILEN CHITbI MCTOYHUKA TOKA M €70 BHYTPEHHETO COMPOTUBIICHUS.

HabGnronenue anexTponusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMM MaTeMaTUKH, OHOJOTHUHM, XUMUH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO ITO3HAHMS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHre CUCTeMbl YpaBHEHUH, IMHENHas pyHKIMsI, Tapadoia, runepoona,
uX rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCHHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPUTIOHOMETPUUECKOE TOXKJIECTBO, BEKTOPbHl M HMX IPOEKLUUU HA OCH KOOPAMHAT,
CJI0’KEHHE BEKTOPOB.



buonoeus: mexanndeckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, Termoo0MeH
JKUBBIX OPraHU3MOB (BI/II[BI TCILIonepeaavyu, TCIJIOBOC paBHOBeCI/Ie), SJICKTPHUYCCKUC SABJICHUSA B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, AIIEKTPUUYECKUE
CBOMCTBA METAJJIOB, SJICKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BaxXHOCTH BO31lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, MOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUS UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTATellb BHYTPEHHETO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITHUOHCP, TCXHOJIOTMH MMOJYUYCHUSA COBPEMCHHBIX MAaTCpHUAJIOB, B TOM YHCJIC
HAHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEpP, IJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, TAJIbBAHUKA.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHero o0iiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHIXKEHHE  CJHEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3ybTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaKaTb
TOTOBHOCTb M CIOCOOHOCTH OOYyYaroUIMXcs PyKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAMH, TMO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIECTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTU B IPOLIECCE PeaTnu3alliid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATEIBHOMN JIE€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSM POCCHMCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K Pa3InYHbIM cepaM npodeccHoHANbHOM AeATeNbHOCTH, B TOM YUCIIE CBI3aHHBIM
¢ (u3MKOM M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peanr30BBIBATh COOCTBEHHBIC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3UKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhl, OCO3HAHHE TIJI00AJBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE 3HAHMS LIETIeH
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;
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pacIIpeHre OIbITa JIEATEIBHOCTH OKOJOTMYECKOM HANpaBJICHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHHE IICHHOCTH HAyYHOU JIEATEIBHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHUS (DU3UKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATEIBHOCTh HHINBUYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATH MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeNeNATh UEIU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MTPOOIEMBI C YIETOM aHAIM3a UMEIOITUXCSl MaTepUaIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIBTATOB LEISM,
OIICHUBATh PUCKHU MOCIIECACTBUI JESITEIILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAJIbHOTO, BUPTYAIHHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AEATEeIbHOCTH B 00JacTU
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY MTOUCKY METOJIOB PEIICHUs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEpIpEeTaluHu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE IPU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Yy €€ PelIeHMs], HAXOAUTh ApTYMEHTHI Ui JJOKA3aTelbCTBA CBOUX YTBEPKIACHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

aHAJM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIICHUBATh
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENILHOCTH, B TOM
qrclie TIPU U3YYCeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:
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BJIAJICTh HABBIKAMH MOJY4YeHUs MH(MOpMAIUKU (PU3NYECKOTO COAEPKAHUSA U3 MCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CUCTEMAaTHU3alUIl0 U
MHTEpIpeTalrio HHPOPMALIUU Pa3TMYHBIX BUJOB U (OPM Ipe/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

UCIOJIBb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3ALMOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pa3IMYHbIX ¢opmarax ¢ ydéTom
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (hOpPMY IPEICTaBICHUS
Y BU3yaJIU3alluy.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUM, pACIIPENENITh POJIU C Y4ETOM MHEHUN
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJAOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO IESATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHsS] Pacu€THBIX M KayeCTBEHHBIX 3aj]ad, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4Yeckod paboThl € Y4ETOM MMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUH;
JiefaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 001acTH (PU3HUKH, TOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTE/JIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
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BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JEeUCTBUN
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMMBbI MO (U3MKe AJIs
YPOBHSI CpeAHero oomiero oOpa3oBaHusi y 00ydyarOMIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOoaralonii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K IMOLMOHAIbLHBIM U3MEHEHUSIM U ITPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTpEMJIEHHWE K JOCTHXKEHHMIO LIEM MU YCIEXy,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C APYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IPAKTUYECKON
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHMULBI NPUMEHEHHUS H3YUEHHBIX (PU3MUECKUX MOJeel: MaTepualibHas
TOYKa, MHEpLUalbHasl cHUCcTeMa OTCYéTa, aOCOIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJEIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUM 3apsi]l IPU pELICHUU
du3nUeckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (MIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPHUH CTPOECHUS BEIIECTBA M AJIEKTPOJMHAMHUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABMKEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOICHCTBHE Tel, Tuddy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE JXKUAKOCTEH M TBEPABIX Tell, U3MEHEHHEe 00bEMA Tell MpU HarpeBaHUM (OXJIAXICHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllWs, IUIABJIICHHE, KPHUCTAJUIM3ALMS, KHIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHA ra3a B H30IPOLIECCaX, DJIEKTPU3aLUs TEJ, B3aUMOACUCTBUE
3aps/10B;

ONKCHIBaTh MEXAHWYECKOE JIBM)KEHUE, UCHOJb3ys (M3MYECKHWEe BETUYMHBI: KOOpAUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC Tella, KHHETHYeCKas
SHEprus, MOTCHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKash MOUIHOCTb;, MpH
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONB3YEMBIX BETMUUH, UX 0003HAYECHUS
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U eIMHHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE NAHHYIO (PU3NYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEPrusi, padora ra3za, Kod(Q(UIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEMbIX BETTUYHH,
uX O00O03HAYeHWS U EIUHMIBI, HAXOMUTh (OPMYJBI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTKCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mpotiecchl), UCTIONB3YS (PU3NYECKUE BEIMYUHBI: JICKTPUUYCCKUN 3apsil, dJIEKTPUUECKOE TOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3sHOCTh MOTEHLHUANOB; MpPU OINHCAHUU MPABUIBHO
TPAKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMUIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

AHATM3UPOBATh (PU3NYCCKUE IPOIECCHl M SBIICHUS, WCIONB3ysd (PU3UYECKHE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, IPUHIUI CYNEPIIO3UIIUU CUJT, IPHUHITHIT
PaBHOTPABHS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHHS
AIEKTPUUYECKOTO 3apsia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIIbI, 00JaCTH ) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHl 10 HUCCIEOBAHUIO (PU3UYECKUX SBIEHUH M TPOILIECCOB C
UCIIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpeHWil, Mpu d3ToM (HOPMYIHPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUsI, IPOBOJIUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEJIUYUH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJICSIOBATh 3aBUCHMOCTH MKy (DU3HUSCKUMHU BEITMUNHAMU C UCTIOTB30BAHUEM MPSMBIX
U3MEpPEHH, TpU 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh Pe3yJIbTaThl MOTYYEHHOUN
3aBUCHUMOCTHU (PM3NYECKUX BEIHYMH B BUI€ TaOIUI] U TpadUKOB, IeJaTh BEIBOJBI 110 pe3yJibTaTaM
WCCIIC/IOBAHHS,

coOrofaTh mpaBwia OE30MacHOTO TPyAa IMPU TPOBEACHHHM HCCIICIOBAHUN B paMKax
y4eOHOrO0 OJKCIEPUMEHTa, YUeOHO-HUCCIENOBATEIbCKOW U TPOEKTHOW JEATENILHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000PYIOBaAHUS;

pemath pacuéTHBIC 3aJa4ll C SIBHO 3a/JIaHHOM (DU3WYECKOW MOJICNIBbI0, HCIOJIB3Ys
(du3nyecKre 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHAJIN3a YCJIOBHSI 33JIa4H BEIOMPATh (PU3NUCCKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIWMbIe s e€ pelieHus,
MIPOBOAMTH PACcU€Thl U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NYECKO BEeTHUNHBI,

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEYHMBYIO IEMOYKY
PacCyXXJIEHUM ¢ ONTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITUOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETAllMd W TPEJCTABICHUsS Y4eOHOW W HAy4dHO-
MOMYJSIPHOM MH(pOPMAIUH, TOTYYSHHON U3 PA3IUYHBIX ICTOYHUKOB, KpUTUUYECKU aHATU3UPOBATh
noJTy4aeMyro HH(OpMaIuio;
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MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIO0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU I 00eCTICUeHUS
0e30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMU YCTPOMCTBAMM, JIJISi COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY Kaloleil cpee;

paboTaTh B IpyIIIIE C BBIIIOJHEHUEM PA3IMYHbIX COLUAIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYMNIbI, palMOHAIBHO paclpenesiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHMWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pazgen 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOrO TTO3HAHUS 2 brbmmorexa LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 5 bbmmorexa LIOK
' https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUK 6 1 1 bubmroreia LIOK
' OFbT COXPaHE © © https://m.edso0.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEPMOHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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Paznea 4. JIEKTPOJJMHAMUKA

bub6nmoreka [IOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 31eKTprUyYeCcKuil TOK. ToKH 12 Bbu6muoteka [JOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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INOYPOYHOE IIJTIAHUPOBAHUE

10 KITIACC
Ne KoaudecTBO 4acoB Jlara H3YYeHUS]  DjIeKTPOHHBbIE HH(PPOBLIE
n/m  Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue ITo ITo o0pasoBaTe/bHbIE
padoThbI padoTbI [1aHy dakry pecypchbl
®dusuka — Hayka o
1 npupoze. Hayunsie 1 02.09. Bu6muoteka [JOK
METO/IbI TO3HAHHS https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B
dbopmupoBaHUN
9 COBPEMEHHOI Hay4YHOI 1 04.00. Bbu6motreka [JOK
KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATETbHOCTH JIFOAEH
Mexanuyeckoe
JIBIDKCHHUE.
THOCUTEIHHOCTD
3 Eexsljnqzzxofo 1 09.09. bubnuorexa LOK
https://m.edsoo.ru/ff0c3508
JIBUKEHHSL.
[Tepemenienue, CKOpoCTb,
YCKOpEHHUE
PaBHomepH
4 n;ﬂM(;n:III){e;Iioe 1 11.09. bubmmorexa LIOK
https://m.edsoo.ru/ff0c3620
JBUKEHUE
PaBHOYyCKOpEHHOE
5 n;ﬂM(())iiIHepﬁHoe 1 16.09. buGmuoreia [OK
https://m.edsoo.ru/ff0c372e
JIBUKECHHE
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CB00OOHOE TTaJIEHHE.

bubnunoreka LIOK

6 YeKoperue cBoGoaHoro 18.09. https://m.edsoo.ru/ff0c39cc
naJicHus
Kpusonnuelinoe

7 JBWKeHUE. [IBIKeHUE 93.09. bubnunorexa LIOK
MaTepualibHON TOYKH I10 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpunImn
OTHOCHUTEIIHOCTH

8 lamunes. Nuepuumanbubie 25.09. bubmorexa LIOK

https://m.edsoo.ru/ff0c3be8

CHCTEMBI OTCUETA.
ITepssiit 3ak0H HproToHA
Macca tena. Cuna.
[IpuHmn cynepno3unuu

9 CIfJ'I. ];ITOpOI?/'IIIZaII)(OH ) 30.09. bubmorexa LIOK

https://m.edsoo.ru/ff0c3be8

Herotona nns
MaTepUAIbHON TOYKHU

10 Tperuii 3akoH HeroToHA 02.10. bubmuoreka [IOK
ISl MaTePUATbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO

11 TaroTenns. Cuna 07.10. bu6nmorexa LIOK
TsokectH. [lepBas https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH 09.10. bubmuorexa [IOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHus.
Koaddurument tpenus.

13 Cnn(i)%)onpomBHeHm 14.10. bubmmorexa LIOK

IMpu ABUKCHUU TCJIA B
KUIKOCTH HUJIN ra3c

https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

15

16

17

ITocrynarenbHoe 1
BpaniaTesibHOE JBUKEHUE
a0COJIIOTHO TBEPOTO
Tena. MOMEHT CHIIBL.
IIneyo cunel. Ycnosus
paBHOBECHUS TBEPAOTO
Tena

Nmnynbc maTepuanbHOM
TOYKHU, CUCTEMBI
MaTepHUalbHbIX TOUEK.
HNmmynbe cuiibl. 3aK0H
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

Pabora u MmoutHOCTb
cuibl. Kunetnueckas
JHEPrus MaTepuanbHONW
touku. Teopema 00
M3MEHEHUU
KMHETUYECKOW SHEPIUU

[ToTeHumanbHas SHEPTHUsL.
[ToTeHumanbHas YHEPrUs
yHapyro
nehopMUpOBaHHOM
MIPY>KUHBI.
[ToreHmanpHas SHEPrust
Tena BOIU3U
MOBEPXHOCTU 3EMIIH

16.10.

21.10.

23.10.

28.10.

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc41a6

bubnuoreka [{OK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [{OK
https://m.edsoo.ru/ff0c4502

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbpHBIE U
HEMOTEHIUAJILHBIE CUJIBL.
CBs13b pabOTHI

11.11.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

22

HCIIOTCHIMAJIBHBIX CHUJI C
N3MCHCHHEM
MEXaHUYEeCKOH OHEPIrun
CHCTEMBI Tel. 3aKOH
COXpPAaHCHHUA
MEXaHUYEeCKOH OHEPIrun

JlaboparopHas pabota
«HccnenoBanue cBs3u
pabOTHI CHIIBI C
U3MEHCHUEM
MEXaHUYECKOH SHEPTHU
TeJa Ha IpUMepe
pacCTsHKCHHS PE3HHOBOTO
KIyTay»

KonTponbnas pabota no
teMe «KnHemaruka.
JunaMuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

OCHOBHBIC TTOJI0KEHHS
MOJIEKYJIIPHO-
KUHETUYECKOU TEOpHH. 1
BpoyHOBCKOE IBH>KEHHE.
Anddyszus

Xapaktep JBUKEHUS U
B3aUMOJCHCTBUS YaCTHIL
BelecTsa. Mogenu
CTPOCHHUSI Ta30B,
JKUJIKOCTEN 1 TBEPJIBIX
TeNn

13.11.

18.11.

20.11.

25.11.

bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/7f41bf72

Macca MonexyiI.

bubnunoreka LIOK

23 KOIMecTB0 BEMMECTs. 21.11. https://m.edsoo.ru/7f41bf72
ITocrosinHast ABorazipo
TeroBoe paBHOBECHE.

24 Temmneparypa u eé 02.12. bubmmoreka [JOK
usmepenue. [llkama https://m.edsoo.ru/7f41bf72
teMriepatryp Llenbcus
Wneanbueiii raz B MKT.

25 OfHOBHOG ypaBHEHHE 04.12. Bubmmorexa IOK

https://m.edsoo.ru/ffOc4fde

MKT

AoOcomoTHas

TeMIepaTypa Kak Mepa

cpeaHel KHHeTHYEeCKOM

26 3?16;“1/114 IBUKEHUSI 09.12. bubmorexa HOK

https://m.edsoo.ru/ff0c511e

MOJIEKYJI. Y paBHEHUE

Meneneena-

Kunaneiipona

97 3akoH /lanbTOHA. 11.12. bubmuoreka [{OK
l"a3oBBIC 3aKOHBI https://m.edsoo.ru/7f41bf72
JlaGoparopHas paboTa
«HccnenoBanue

28 3aBI/ICI/II\fOCTI/I MEXIY 16.12. bubmorexa HOK

https://m.edsoo.ru/7f41bf72
napamMeTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3ay
H3omponeccel B

29 HUJcaJIbHOM rasze 1 ux 18.12. bubnunorexa LIOK
rpagpudeckoe https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE

30 BnyTtpeHnHss sHeprus 93.12. bubmuotexa [JOK

TEPMOJINHAMUYECKOMN

https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CHCTEMBI M CIIOCOOBI eé
n3menenusa. KoangectBo
TEIJIOTHI U paboTa.
Buytpennsis sneprus
OJIHOATOMHOT'O
HIeaJIbHOrO ra3a

bubnunoreka LIOK
31 Buasl Tenonepenaun 25.12. https.//m.eds0o.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh
BerecTra. KonnuecTro
32 TGEIOTI)I npu 30.12. Bubmmorexa IOK
https://m.edsoo.ru/ff0c5c36
TerJIonepeaye.
AnrabaTHBIHN Tporecc
IIepBrlii 3aK0H
33 TEPMOJIMHAMUKH U €TI0 13.01. bubmmoteka IIOK
pPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobpaTtumocts
34 MPOLECCOB B IPUPO/IE. 15.01. bubmuoreka [IOK
Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [IpuHiun nercTBus u 20.01. bubnunorexa LIOK
KII/I TeruioBoii MamuHbl https://m.edsoo.ru/ff0c600a
bubnunorexa LIOK
36 Huicr Kapuo w ero KI1 22.01. https://m.edsoo.ru/7f41bf72
DKOJIOTUYECKHUE
37 POOIIEMBI 27.01. bubnuorexa LOK
https://m.edsoo.ru/7f41bf72
TETJIOOHEPTETUKH
38 O06o06mmarmuii ypok 26.01. bubnmoreka [JOK

«MonekymnsapHas GpusmKa.

https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c6938

OCHOBBI
TEPMOIMHAMHKI

39

40

41

42

43

44

45

KonTponbhas pabota no

teMe «MoiekyispHas
¢dusuka. OCHOBBI
TEPMOJMHAMUKHN

[Tapoo6pazoBanue u
KOHJICHCALU.
Hcnapenne n kunenue

AOcomroTHas u
OTHOCHUTEIbHAS
BJIQKHOCTh BO3JIyXa.
HacpleHHsii map

TBépnoe Temno.
Kpucrannnueckue u
amopHbIe Tena.
AHM30TpONHUS CBOWCTB
KpuctamioB. XKunkue
KPUCTAJUIHI.
CoBpeMeHHbIE
MaTepHuabl
IImaBnenue u
KpUCTAJUTH3AIINS.

VY nenpHas TemiaoTa

riasnieHus. Cyomumanus

YpaBHEHUE TEIIOBOTO
OaaHca

DJIeKTpU3anus Tell.
DNeKTpUYECKU 3apsi.

03.02.

05.02.

10.02.

12.02.

17.02.

19.02.

24.02.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6a50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [IOK
https://m.edsoo.ru/ff0c64d8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c65f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6820

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc
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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

JIBa BUJ1a SIIEKTPUYECKUX
3apsi0B

[IpoBoHUKH,
JUBJICKTPUKU U

bubnunorexa LIOK

46 HOYNIPOBOLHHKH. 3AKOK 26.02. https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs
AIEKTPUUECKOTO 3apsia
BzaumoneiictBue
47 3apsioB. 3akoH Kyona. 02.03. bubmmoreka [JOK
Toueunsrii https://m.edsoo.ru/ffOc6ce4
ANEKTPUYECKUI 3apsif
Hanpsox€nnocts
AIEKTPUYECKOTO MOJIS.
48 HpI/IHEI/IH CYIIEePIIO3UIIHH 04.03. brbmmorexa LIOK
. https://m.edsoo.ru/ffOc6df2
AIEKTPUIECKUX TTOJIEH.
JInHun HanpsKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO 09.03. bubnmnorexa [JOK
nosrst. [Torenmuan. https://m.edsoo.ru/ffOc6f00
Pa3znocTh noTeHMAIOB
IIpoBoHMKY U
WBJIEKTPUKHU B
50 fJ'IGKTpO(I:TaTI/IIIeCKOM 11.03. Bubmmorexa LOK
https://m.edsoo.ru/ff0c7018
nosie. Jluanekrpudeckas
MIPOHHIIAEMOCTD
51 DIEKTPOEMKOCTb. 16.03. bubnmnoreka [JOK
Konpencarop https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTh 18.03. bubnuorexa [JOK

IMJIOCKOI'0 KOHJACHCATOpPA.

https://m.edsoo.ru/ff0c72c0
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OHeprus 3apsyKEHHOTO
KOHJIEHCAaTopa

53

54

JlaGopaTtopHnas pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaropa"
[IpuHIMn geicTBUS U
pUMEHEHHE
KOHJICHCATOPOB,
KOITUPOBAJILHOTO
armapara, CTpyuHOro
IpPUHTEpA.
DneKTpocTaTH4ecKast
3amuTa. 3a3eMJIeHIe
3JEKTPOIPUOOPOB

1 01.04.

06.04.

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

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

55

56

ONEeKTPUUECKUN TOK,
YCIJIOBHS €T0
CYILIECTBOBAHUSI.
ITocTostaHEIN TOK. CHna
Toka. Hampsixenue.
ConpoTuBieHue. 3aKoH
OmMa 1t yuacTka 1memnu

[TocnenoBarensHOE,
napajuieNibHOe,
CMEIIAaHHOE COSANHECHHE
MIPOBOTHHUKOB.
JlaGopaTtopHnast pabota
«/3y4yeHne cMenanHoro
COEIMHEHUS PE3UCTOPOB)»

08.04.

13.04.

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c74f0

S7

Pabora 1 MmomHOCTH
AJIEKTPUUECKOTO TOKA.
3akoH [[>xoyns-Jlenma

15.04.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

59

60

61

3akon Oma a1 MOTHOM
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3ambikaHue.
JlaGopaTtopHnas pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTIPOTHBIICHUS

DJIeKTpOHHAas
MPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTUBIICHUS
METaJIJIOB OT
TEMIIEPATYPHI.
CBepXImpoBOAUMOCTh

ONEKTPUYECKUN TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

[MonynpoBoAHUKH, UX
coOCTBeHHas U
pUMecHas
MPOBOJAMMOCTb.
CaoiicTBa p—n-
nepexo/a.
[TonynpoBOIHMKOBBIE
MIPUOOPHI

20.04.

22.04.

27.04.

29.04.

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

bu6nmorexa LIOK
https://m.edsoo.ru/7f41bf72

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUYECKUN TOK B
pacTBOpax M pacIulaBax

62 3JIEKTPOJIUTOB. 04.05. bubmuorexa [JOK
DJIEKTPOTUTHYCCKAS https://m.edsoo.ru/ff0c82ba
JUCCOLIMAIIHS.

DIIEKTPOJIN3
DIIEKTPUUECKHUI TOK B

63 razax. CaMoOCTOSITeIIbHbIN 06.05. bub6nmoreka IIOK
U HECAMOCTOSTEIbHBIH https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
DneKTpruuecKue mpruodopbl
U YCTPOMCTBA U UX

64 Hp};.KTfI/I‘IeCKOG 11.05. bubmmorexa LIOK

https://m.edsoo.ru/ffOc86fc
npumenenue. [Ipapuna
TEXHHUKHU 0€301acCHOCTH

65 O6o0maromuii ypok 13.05. bubmmoreka IIOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.

66 [TocTostHHBII 90.05. bubmuoreka [JOK
SIIEKTPUUYCCKHI TOK. https://m.edsoo.ru/ff0c8a8a
Toxu B pa3nmnyHbIX
cpenax»

PesepBHBIi ypOK.

67 Kontponbnas padota mo 95 05, bubnuoteka [JOK
TeMe https://m.edso0.ru/ff0c8c56
"OnekTpoguHaMuka'

Pe3epBHBII ypOK.
68  OGoGuaromHii YPOK 110 27.05. bubmmorexa LIOK

temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

30



YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» ®usuka, 10 xknace/ Kacessaos B.A., O01iecTBO ¢ OrpaHM4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocBenieHue»

» dusuka, 11 kmace/ KacesaoB B.A., O011iecTBO ¢ OrpaHU4eHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; AknimonepHoe o0miecTBo «M31aTenbcTBO

«HpOCBeH_[eHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Tporpamma kypca ¢pusuku ans 10—11 knaccos. ba3oBelit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®n3uka. 10 knacc. bazoBblil ypoBeHb»

1. ®usnka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHUK € JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsHOB).

2. ®usuka. 10 knacc. ba3osblil ypoBens. Metonndeckoe nocobue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 xnaccsl. ba3oBblil ypoBens. Terpanp A 1a60paTOPHBIX
pabort (aBTopsl B. A. KacbsHos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oblil ypoBeHb. KoMIulekT TeTpaneit ans
KOHTPOJbHBIX padoT (aBTop B. A. KacksHOB)

5. @usuka. 10 xknacc. Jlunaktuueckne KapTouku-3aganus (aBTopsl M. A.
VYmaxkos, K. M. YmakoB).

YMK «®n3uka. 11 knacce. ba3oBblil ypoBeHb»

1. ®usmka. 11 xnacc. ba3oBblil ypoBeHb. YUEOHHUK € IIEKTPOHHBIM

npuioxxenueM (aBtop B. A. KacesHOB).
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2. ®usuka. 11 xnacc. ba3osblit ypoBens. Meroandeckoe nocodue (aBrop B.
A. KacbsiHOB).

3. ®uszuka. 10—11 kiaccsl. bazoBblil ypoBeHb. TeTpaab 11 1a00paTOPHBIX
pabort (aBtopsl B. A. Kacesinos, B. A. KopoBun).

4. ®usuka. 10—11 kiaccel. bazoBbiit ypoBenb. KommiekT Tetpaneit ais
KOHTPOJBHBIX paboT (aBTopsl B. A. Kacesiros, U. B. Urpsimmios).

5. @usuka. 11 knacc. lunakruueckue KapTouku-3aanus (aBTopsl M. A.

VYuakos, K. M. Yakos).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - cornanbHas ceTb paOOTHUKOB 00pa30BaHHUSI.

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

3 http://festival.1september.ru/articles/ - ¢pectuBasb megaroruyecKux uiaeh

«OTKpPBITBII YPOK».

4 http:/lwww fizika.ru/ - caiit qis yunteneit GU3NKU U UX YUCHUKOB.

5 http://www.physics.ru/ - maTepuaisi o pusuke.

6 www . ege .edu.ru - uadopmanroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexmust [[OPoB
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