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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo (¢u3uke 0a30BOr0 ypOBHS HAa YPOBHE CPEAHEr0 OOIIEro
oOpazoBaHus pa3paboTaHa HA OCHOBE MOJIOKEHWH W TPeOOBaHWA K pe3yjbTaram
OCBOCHHUSI OCHOBHOI 00pa30oBaTENIbHON MporpaMMbl, MpeAcTaBlicHHbIX B OI'OC
COO, a Ttakke ¢ yuétoMm (eaepanbHOi padoueii MpOrpamMMmbl BOCHUTAHHS W
KOHUEMNIWKA TMPENoJaBaHusl yuyeOHOro mpeamera «dOusnka» B 00pa30BaTEIbHBIX
OpraHu3anuax Poccniickoit Oenepanuu, peaTnU3yOINX OCHOBHBIE
00pa3oBaTenbHBIC MPOrPAMMBI.

CopepxaHue mnporpaMmbl MO  (HU3MKE HAMpPaBICHO Ha (POPMHPOBAHME
€CTECTBEHHO-HAYYHOH KapTuHel Mupa oOydarommxcss 10-11 kmaccoB mnpum
o0ydeHnM ux (pU3MKe HA OA30BOM YPOBHE HA OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
noaxoaa. I[lporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusm dOI'OC COO k
NJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANPEAMETHBIM Pe3yJIbTaTam
0o0y4YeHusl, a TaKKE YUYUTHIBACT HEOOXOAUMOCTh PEANM3ALUN MEKIPEIMETHBIX
CBsI3c (PM3MKM C ECTECTBECHHO-HAYYHBIMM YUYeOHBIMU MpeaMeTamMu. B Hei
OMPEACTISIOTCS OCHOBHBIE LIENTM M3Yy4YeHUs! (PM3MKM HA YPOBHE CPEIHErO OOWIEro
00pa3oBaHusl, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHMS Kypca (DU3WKH: JIMYHOCTHBIE,
METaNpeAMETHBIC, TPEAMETHBIC (HA 0a30BOM YPOBHE).

[TporpaMma o (pr3HKe BKIIFOYAET:

« IUNITAHUPYEMBIE PE3YJIBTATBl OCBOEHUS Kypca (pru3nKu Ha 0a30BOM YPOBHE, B

TOM YMCJIE MPEAMETHBIEC PE3YJILTATHI IO ro1aM 00yUECHUS,

- coZiepkaHue yueOHOoro npeamera « Duznuka» no rogam 00yUdeHHUs.

du3nKka Kak Hayka O HamOoJsiee OOMMX 3aKOHAX OPHPOIBI, BHICTyNas B
KAQuUeCTBE YYEOHOTO MPEAMETA B LIKOJIC, BHOCHT CYINECTBEHHBINA BKIIA B CUCTEMY
3HaHMA 00 okpy>karomeM Mupe. [IIKONBHBINA Kype PU3NKHA — CHCTEMOOOPA3YOIIM I
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBKY (PU3HMUECKHAE 3aKOHBI
Jekar B OCHOBE MPOLECCOB W SIBJICHWH, WM3Yy4aeMbIX XUMHUEH, OWOJOTrHEN,
¢busznueckoii reorpadueii u actpoHomuel. VMcnosib3oBaHME W AKTHBHOE
NPUMECHEHHE  (DM3MYECKMX 3HAHWUN  ONPENCHseT XapakTep W PA3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMA B c(epe SHEPreTMKH, TPAHCIOPTA, OCBOCHHS
KOCMOCA, MOJTYYECHHs] HOBBIX MATEPHUATIOB C 3aJlaHHBIMH CBOMCTBAMHM W JIPYTHX.
W3yuenne  QuU3MKM  BHOCHT  OCHOBHOH  BKIag B (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH KapTHHBI MHpa O0y4arommxcs, B (OPMHPOBAHHE yYMECHMMA
OPUMCEHITh HAy4YHBIH METOA TIO3HAHWsSI TPH BBIMOJHCHHA WMH YYEOHBIX
MCCIIEIOBAHUI.



B ocHoBy Kkypca (u3uku i YpOBHS CPEAHEro oOuiero oOpa3oBaHUs
NOJIOKEH PsIA WACH, KOTOPBIE MOKHO paccMarpuBaTh Kak NPHHLMIBI €ro
NOCTPOECHHSI.

Hoes yerocmnocmu. B COOTBETCTBHM € HEM KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MATEPHA U3 BCEX PA3ACIOB (PU3MKH, BKIIOYAET KAK
BOMPOCHI KITACCUYECKOM, TaK U COBPEMEHHOH (DM3HKH.

Hoes eenepanusayuu. B COOTBETCTBMM € HEH Marepuan Kypca (QU3MKd
o0beIMHEH BOKPYr (um3nueckux Teopuid. BeaymmM B Kypee  sBIsETCS
(OpMUPOBAHKE MPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTr€puu, BEUICCTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanmsanys NTPEANONAracT WCHOJIb30BAHUE
TYMaHUTAPHOTO MOTEHUMANIA (PU3MYECKON HAYKH, OCMBICIICHHE CBS3M Pa3BUTHS
¢u3nkn ¢ pa3BUTHEM OOWIECTBA, a TaKXKE C MHUPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMHU M SKOJIOTMYECKUMH MPOOJIEMAMH.

Hoes  npuxnaonoii  nanpaenennocmu. Kypce  (u3MKM  mpeanonaraer
3HAKOMCTBO C IIMPOKHM KPYTOM TEXHUYECKMX M TEXHOJOTMUYECKUX MPUIIOKEHUIMA
M3YYCHHBIX TEOPUI U 3aKOHOB.

Hoesi  skonocusayuu peam3yercs MOCPEACTBOM BBEICHHS DJIEMEHTOB
COJCpKAHUS, TMOCBSIIEHHBIX SKOJOTMUYECKMM MTpodjJeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHMKM M TEXHOJIOTHH, a Takke O0OCYKIEHMUs
npodJIeM pallMOHAILHOTO TPUPOIONOIB30BAHUS U SKOJIOTMUECKONH OE30MacHOCTH.

CTEep>KHEBBIMU DJIEMEHTaMU Kypca (PU3MKKM Ha YPOBHE CPEIHET0 OOMIErO
o0pa3oBaHusl SBISIOTCA (PU3NUYECKUE TEOpUM ((POPMUPOBAHHME TPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3HUECKON TEOpUH, PoSid (PYHIAMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX  MPEACTABJIICHUSX O TNPUPOAC, TpaHMIAX
OPUMEHUMOCTH TEOPHM, JJii OMUCAHWsS E€CTECTBEHHO-HAYUYHBIX SIBJICHUHA U
MPOLIECCOB).

CUCTEMHO-JEATETLHOCTHBIN MOAXOM B Kypce (PU3MKH peaiu3yeTcs MPexae
BCEro 3a CUET OpraHu3alul SKCIEPUMEHTAIBHON AEATENbHOCTH O0YyYarOLIUXCS.
Jlist  Ga3oBOro ypoBHS Kypca (PH3MKM — 3TO HKCHOJB30BAHUE CUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U JIaOOPATOPHBIX padoT,
KOTOpPBIE B MporpaMme no (pusnmke OObEAMHEHBI B OOLIMNA CIMUCOK YYCHUYECCKUX
MPAKTUUYECKUX PpadoT. BhIaeneHUE B yKa3aHHOM NEPEYHE JTaOOpaTOPHBIX PadoT,
OPOBOJUMBIX  JJIi  KOHTPOJSI M OUEHKH, OCYIIECTBISETCS YYaCTHUKAMU
0o0pa3oBaTE€ILHOTO TMpOIEcCa HCXOAS M3  OCOOCHHOCTEH TUIAHMPOBAaHUS W
ocHauleHus kaOwmHera (¢u3ukn. Ilpm 3TOM oOecneumBacTCs  OBJIAJCHHE
0Oy4arolMMHUCS YMEHUSMHU MPOBOJAUTH KOCBEHHBIE W3MEPEHUS, HCCIIECIOBAHUS



3aBUCUMOCTEN (DM3UUYECKUX BEJIMYMH M T[OCTAHOBKY OMBITOB MO MPOBEPKE
NPETIOKEHHBIX TUIIOTES.

Bonbinoe BHUMaHNE yACISETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 11l paCYETHBIX 33424 MPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 3aJJaHHOH
(U3AYECKOH MOACNBI0, TO3BOJIIOIIAEC NPHUMEHATh HW3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jienia Kypca, TaK W MHTECTPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. s KAUECTBEHHBIX 337a4 MPUOPUTETOM SIBIIIFOTCS 3alaHUsl HA
OOBSICHEHHE MPOTEKAHUs (PU3MUYECKUX SBJICHUH M MPOLECCOB B OKPYXKArOUICH
KU3HM,  TpeOyromme  BbIOOpa  (PU3MYECKOW  Mojaenum  JJis  CUTyalluu
NPAKTUKOOPUEHTHPOBAHHOTO XapakTepa.

B cooteerctBum ¢ TpeboBanusmu OI'OC COO k MarepualbHOTEXHUYECKOMY
obecnevyeHn0 yuyeOHOro mpouecca 0a3oBblid yPOBEHb Kypca (M3WKH HA YPOBHE
cpenHero o0iero o0pa3oBaHMs JOJDKEH M3y4arbCsi B YCJIOBHSX MPEAMETHOTO
kaOuHeTa (U3WKH WM B YCIOBUSX HMHTCTPUPOBAHHOIO KaOWHETA NPEIMETOB
€CTECTBEHHO-HAYYHOIO IMKIA. B kabuHere PU3MKK NOIKHO OBITH HEOOXOIUMOE
JadbopaTtopHoe OOOPYJOBAHUE ISl BBHIMOJHEHUS YKAa3aHHBIX B MPOrpaMme 1o
(PU3KKE YUCHUUYECKUX MPAKTUYECKUX PAabOT U IEMOHCTPALIMOHHOE 000PY0BAHHUE.

JleMOHCTpalmoHHOEe  000OpyJI0BaHUE (POpPMUPYETCS B  COOTBETCTBUU €
OPUHIUIIOM MWHUMAIbHOM  JTOCTAaTOYHOCTH M 00ECMEYMBAET MOCTAHOBKY
NEPEYUCICHHBIX B TMporpaMMe MO (PU3MKE KIIOUEBBIX JEMOHCTpALMiA JUis
UCCJICAOBAHUST  M3Y4YaeMbIX  SIBJIEHMA M MPOLIECCOB, HOMIOUPUYECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE Uil YYCHMYECKMX MPAKTHYECKUX PadOT
(opMuUpyeTCS B BUJAC TEMATUUYECKUX KOMIUICKTOB M OOECIICUMBACTCSA B PaCUETE
OHOTO KOMIUIEKTA Ha JABYX OOy4arommxcs. TeMaTuyecKue KOMILIEKTHI
Ja00paTOpHOro 00OpYAOBaHUSl JOJKHBI OBITh MOCTPOEHBI HA KOMILICKCHOM
UCMOJIb30BAHUN AHAIOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPHUTENIbHBIX CUCTEM B BUIE IU(POBBIX 1a00PATOPHH.

OCHOBHBIMH LIETISIMU U3YUYEHUS PU3UKK B 00IIEM 00PA30BaHUU SBIISIFOTCA:

- (hOpMHpOBaHME HWHTEPECA W CTPEMJICHHS OOYydYarIMXCs K HayYHOMY
U3YUYEHUIO MPUPOJbI, PA3BUTHE MX MHTEIJICKTYAIbHBIX M TBOPYECKUX
CITOCOOHOCTEIA;

* Pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHWSA U (POPMUPOBAHUE
UCCJIEIOBATEILCKOIO OTHOLICHHS K OKPY>KAIOIIUM SIBJICHHSIM,

« (hOpMHPOBaHKE HAYYHOTO MHUPOBO33PEHUS KAK PE3YJIbTAaTa U3yUYECHUsI OCHOB
CTPOCHUSI MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

- opMuUpOBaHHE yMEHUH OOBSICHATH SIBJICHUS C  KCIOJIb30BAHUEM
($U3nYEeCKUX 3HAHUH 1 HAYUHBIX I0KA3aTEIbCTB;



- (hOpMHpOBaHKE MPEACTABICHUI O Poau (U3MKKU AN PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JIOCTH>KEHHE 3TUX LENeid 00eCreunBacTCsl PEUICHUEM CIEAYIOMMX 3314 B

MPOIIECCE U3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHEr0 001IEro oOpa3oBaHus:;
 TPUOOPETEHNE CUCTEMBI 3HAHUH 00 OOIMMX PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUAX, BKIIOUAs MEXAHWUKY, MOJICKYJSPHYIO  (U3HKY,

ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3NKH,

- popMUPOBAHME YMEHUH TOPUMEHATH TEOPETUUECKUE  3HAHWUS VIS
OOBsICHEHUST (PU3MUECKUX SBJCHUNA B TMpUpPOJE U A MPUHATUS
MIPAKTUYECKUAX PEIICHUN B IOBCEIHEBHON JKU3HU,

« OCBOCHME CHOCOOOB PEIICHUS PA3JIMYHBIX 337Ja4 C SBHO 33JaHHOMN
(u3nYECKO MOJENBIO, 3aJad, MOAPA3YMEBAIOLIMX CAMOCTOSITEIBHOE
co3aaHue (PU3HUECKON MOJENN, aICKBATHON YCIOBHM 334U,

« IOHUMaHUE (PU3UYECKMX OCHOB W MPUHIMUMOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLIECCOB, X BIUSHUS HA OKPY>KAOLIYHO
Cpeay;

« OBJIAJICHUE METOJAMH CAMOCTOSITENIBHOTO TJIAHUPOBAHUS W TPOBEICHUS
(PU3AYECKUX HKCHOEPUMEHTOB, AHAIM3a M WHTEPHPETAlMA HH(POPMALWH,
OMPEAETIEHUS JOCTOBEPHOCTH MOJMYUYEHHOTO PE3YJITATA,

« CO3/TaHUE VYCIIOBHAMN Ui PA3BUTUS YMEHHUI IMPOECKTHO-MUCCIEA0BATENBCKOM,
TBOPYECKON JEATEITLHOCTH.

Ha wuzyuenne ¢usukm (0a30Bblii ypOBEHB) HA YPOBHE CPEAHErO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 4aca B HEAEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpaMMme no (H3MKE mNepeyeHb Na0OPATOPHBIX |
NPAKTUYECKUX PalOT SBISETCS PEKOMEHIOBAHHBIM, YUYMTENb JEIAET BBIOOP
npoBeAcHUS J1adOpaTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUAYAIBHBIX
0COOEHHOCTEHN 00yUYarOIIMUXCSL.

COJAEPKXAHUE OBYUEHUS

10 KVIACC

Pazgen 1. ®u3nka u METOABI HAYYHOTO MO3HAHUS
duznka — HayKa o npupoze. Hayunsie METOABI MO3HAHUS OKPYKAOLLETO
Mupa. PoJib 3KCIEpUMEHTA M TEOPUHU B MPOLIECCE MO3ZHAHUS TPUPOIBI.
OKCIIEPUMEHT B (PUBHKE.



MopnenupoBanue (PU3HUECKUAX SIBIICHUI W MpoueccoB. HayuHble TUIOTE3BI
DU3NYECKUE 3aKOHBI U TEOPUH. [ paHUIbIl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHOMO COOTBETCTBHS.

Pone u mMecro (u3ukn B POPMHPOBAHMHM COBPEMEHHON HAYYHOH KAPTHUHBI
MHpPA, B IPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaNOroBele W UU(DPOBBIE M3MEPUTENBHBIE TPUOOPBI, KOMIMBIOTEPHBIE
JATYUKU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe aBMKeHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOrO JIBUKCHUS.

Cucrema orcuéra. TpaekTopus.

[lepemelieHue, CKOPOCTh (CPEeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTH) M
YCKOPEHUE MATEPHATBHOM TOUYKH, WX MPOEKIHMHA HA OCH CHUCTEMbI KOOPAMHAT.
Cno)xeHHe MepEMENICHUI U CIIOKEHUE CKOPOCTEH.

PaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHEHHOE ABMKEeHUE. [ paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH M
NEPEMEIIEHUS MATEPUAIIBHON TOYKH OT BPEMEHH.

CB0o0OoHOE MajicHHE. Y CKOPEHUE CBOOOHOTO MAJCHMS.

KpuBonuueliHoe  ABM>KeHME.  JIBUOKCHHE  MAaT€pUAIbHOM  TOYKHM 11O
OKPY>KHOCTH C TIOCTOSTHHOH MO MOJIYJIF0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHHAs
ckopocTs. [lepron u yactora oOpawmenus. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

TexHUUYeCKHEe yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHE. CIHIOMETD,
JIBWKCHHUE CHAPSIIOB, LICTIHBIE H PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Moaenbs cucTeMBl OTCYETA, WIUTKOCTPALMS KWHEMATHUYECKAX XapPAKTEPUCTHK
JBU>KCHUSL.

[TpeoOpa3oBanre ABM>KEHUIN C MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue T€n B BO3AYXE U B PA3PEIKEHHOM TPOCTPAHCTRE.

HaGmronenne nBwkeHus Tena, OPOLIEHHOTO MOA YIJIOM K TOPH30HTY H
TOPU30HTAIIBHO.

H3mepenune yckopeHusi CBOOOIHOTO MAICHUSI.

Hampasnenue ckopocTy Mpy ABUKEHUH IO OKPY>KHOCTH.

Vuenuueckuit sxenepumenm, aadopamoptsie padonl

M3y4yeHne HepaBHOMEPHOr0 [BHXKCHHSI € UHEJIbI0  ONpeAe/IeHust
MI'HOBEHHOH CKOPOCTH.



HccenenoBanue COOTHOLIEHHUS MEKAY Ny TAMH, NPOHIEHHBIMH TEJIOM 32
NOCJIeI0BATEe/IbHbIC PABHBIE POMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM
ABHKEHHH ¢ HAYAJIbHOI CKOPOCTHIO, PABHOM HYJIIO.

N3y4yeHue ABHKEHMS IIAPUKA B BA3KOI KUAKOCTH.

N3y4yeHue ABUKEHUS Tej1a, OPOLIEHHOT0 FOPU30HTAJIBHO.

Tema 2. lunamuka

IlpuHoun  otHOocutenmbHOCTH — [amwnies.  IlepBblit  3akoH  HbrOTOHA.
HuepuuanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuna. [lpuHnmn cymeprio3unuu cwi. BTopoit 3akoH HeroToHA
JUTsL MAaTEPUATIbHOM TOUYKHK. TpeTnii 3ak0oH HeroTOHA [Tl MaTepuaibHBIX TOYEK.

3aKkOoH BCeMMpPHOro TsaroreHus. Cuma TsokectH. llepBas kocMmuueckas
CKOPOCTB.

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

Tpenue. Buapsl TpeHus (MOKOsI, CKOJIBXKEHUS, KaueHust ). Cuia TpeHus. Cyxoe
TpeHue. Crsa TPEHUS CKOJIBKEHUS U crila TPpeHUs Mokos. KoagduuueHt Tpenus.
Cuita COPOTHUBIICHUS NTPU JBUYKEHUU TEJIA B KU AKOCTH WU rase.

[TocTynaTenbHOE U BPAILATENBHOE IBMKEHNE A0COMOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. [lmeuo cumbel.  YcmoBus
paBHOBECUS TBEPAOTO TEA.

TeXHUUYECKUE YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHME. TOIIIMITHUKH,
JBAKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenue UHEPLUK.

CpaBHEHHE MaCC B3aUMOACHCTBYIOIIUX TEJL.

Bropoii 3akoH HeroTOHA.

Hsmepenune cu.

Cno>xeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AcopManuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUU.

CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOIIBKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Tea. Bubl paBHOBECHS.

Vuenuueckuii oxcnepumernm, nabopamopusie paboniol

«H3yuenue ogudcenus mena no OKPYIHCHOCHIU ROO

oelcmeuem Cuil madcecmu U ynpy2ocnin.

Tema 3. 3axkonsl coxpanenusn 6 MEXaHuKe

HmItysibc MaTepUaTbHON TOYKH (TENA), CUCTEMBI MAaTEPUATBHBIX TOYEK.
NMnynbec Cuibl 1 IBMEHEHME UMITYJIbCA TENA. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBIKEHUE.



PaGora cuiibl. MOIIHOCTE CUITBI

Kunernueckas >Heprusi MarepualibHOM TOuku. Teopema 00 W3MEHEHUM
KWHETAYECKON JHEPTHH.

[MorenuuanibHas SHEPrusl. [MoreHumanbHas SHEPrus VIIPYTO
nepopMUpPOBaHHOW  mpykuHbl. [loTeHUMabHAas SHEprus Tena  BOMU3HM
MOBEPXHOCTH 3EMJIN.

[ToTeHIMaNbHBIE W HEMOTCHIIMAIBHBIE  CHJIBL. Ces3p  paboThl
HETOTCHIMAIBHBIX CHAJT C U3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJL.
3aKOH COXPaHEHUS! MEXAHUYECKON SHEPIUU.

Ypyrue v Heynpyrue CTOJIKHOBEHHS.

TeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE NMPUMEHEHUE. BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa NOTEHIMANBHON SHEPTUN B KHHETHYECKYIO H 00OPaTHO.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol

H3yuenne aOCONMKOTHO HEYNPYroro yaapa ¢ MOMOLIbI JBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB,

HccnenoBanue cBs3u padOTHI CHJIBI ¢ HU3MEHEHHEM MEXAHWYECKOW SHEPIUr
TEA Ha PUMEPE PACTSHKEHUS PE3UHOBOTO JKIYTA.

«3y4yeHne 3aK0HA COXPAHEHUSI SHEPTHI.

Pazpnen 3. Mosiekyasipaasi pu3nka 1 TepMOAHHAMHUKA

Tema 1. OcHOGbI MONCKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHA M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Huddys3us. Xapaktep ABWKCHUS H
B3aUMOJCHCTBUS YACTHILl BEIIECTBA. MOJAENM CTPOEHUs Ta30B, >KUIKOCTEH M
TBEPABIX T€N U OOBICHEHUE CBOWCTB BEILIECTBA HA OCHOBE 3TUX MOjeneil. Macca n
pasmepsl Moekyn. KonndecTBo BemecTBa. [loctossHHas ABoraapo.

TenmmoBoe paBHOBecue. Temmeparypa u e€ uzMepenue. Illkana temneparyp
Llenbcus.

Mopnens UJCATBHOTO rasa. OcHOBHOE YPaBHEHUE
MOJIEKYJISIPHOKMHETUYECKONH TEOPUM MICATBHOIO Ta3a. AOCOMOTHAS TeMIEpaTypa
KaK Mepa CpeaHEH KWHETUYECKOM SHEPruM TEIUIOBOIO JBW)KEHHs YacTULl Tasa.
[Tkama Temneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHeHUME MeHaeneeBa—
Knanedipona. 3akon Jlassrona. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM



KOJIMYECTBOM BEIIECTBA. [ paduueckoe NpeacTaBIeHUE U30MPOLIECCOB: U30TEPMA,
n30xo0pa, uzodapa.

TexHuueckne yCTPOHCTBA M MPAKTHYECKOE MPUMEHEHWE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BemiecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYE€CKUX COCTMHEHMIA.

OnbITel 0 AUGHY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onbita HITepHa.

OnBbITHI, JOKa3bIBAIOLINE CYLIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aNMOJICVCTBUSI.

Moaens, HUTFOCTPUPYIOIIAS TPAPOLY JABICHHS ra3a Ha CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHMS HMICATBHOIO Tasa,
W30MPOLIECCHI.

Vuenuueckuii oxcnepumenm, nabopamopusie paboniol

OnpeneneHne Maccel BO3AyxXa B KJIACCHONH KOMHATE€ HA OCHOBE M3MEPCHHIA
00bEMa KOMHATHI, JABJICHHUS W TEMIIEPATYPHI BO3AyXa B HEH.

HccnenoBanne  3aBHCHMOCTH  MeEXAY  NapaMeTrpaMM  COCTOSIHUSI
Pa3peKeHHOr0 rasa.

Tema 2. OcHoebl mepmMoOUHAMUKU

TepMoauHaMUUeCKass CUCTEMA. BHYTPEHHSsE SHEPIHsl TEPMOJUHAMHYECKON
CUCTEMBI B cIOCOOBI €€ n3MeHeHus. KonmuecTBo TemnoTel U padota. BHyTpeHHSs
JHEPrusi  OJHOATOMHOIO  WACATBHONO  rasa.  Buabsl  Temonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3YyUEHHUE. Y AeTbHAsA TEIJIOEMKOCTh BEIICCTBA.
KonuuecTBo TEMIOTH NP TEMIONEPEAAYE.

[TonsTue 06 ammabatHOM mpouecce. llepBblii 3aKOH TEPMOJWHAMUKH.
[IpumeHeHre MEPBOTO 3aKOHA TEPMOAMHAMHKM K HM3omporeccam. ['paduueckas
WHTEpIpeTanus padoThl ra3a.

Btopoit 3akoH TepmoauHamuku. HeoOparumocTh MPOILIECCOB B MPUPOJIE.

TemoBple  MamwiHbl.  [IpuHOUOBL  ACHCTBHS — TEMJIOBBIX — MAlIWH.
[IpeoOpa3oBanust SHEPrUM B TEIUIOBBIX MalmnHax. KosdduumeHnT mnonae3noro
neicTug TemioBol mamwuHbl. [{ukn KapHo v ero kosp@UIMEHT MOAE3HOTO
JAEUCTBHSL. DKOTOTUYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.

TexHUUeCKHEe yCTPONCTBA W MPAKTHYECKOE MNPUMEHEHHE. JBUrareib
BHYTPEHHETO CrOPAHUS, OBITOBOM XONOMIBHAK, KOHIULMOHED.



Jlemoncmpayuu

H3MeHEeHHEe BHYTPEHHEH SHEPIrUM TeENa MPU COBEPLICHUM PAOOTHI. BBUIET
npoOKM W3 OYTBUIKK MOJ JCHCTBUEM CXKATOrO BO3JyXa, HarpeBaHue >dupa B
JaTYHHOU TPyOKe MyTEM TPEeHUs (BUAECOIEMOHCTPALIHS ).

H3MeHeHne BHYTPEHHEH SHEPrUM (TEMIIEPATYPHI ) TENA MPH TEIUIONEPEAAYE.

OneiT 1o anuabaTHOMY PpaCHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM ).

Mopaenu napoBoii TypOWHBI, IBATATENsE BHYTPEHHETO CrOPaHUsl, PEAKTHBHOTO
JBUTATEITS.

Vuenuueckuii oxcnepumenm, 1abopamopiivie pabomoi

H3mepenune yaenpHOM TEMTOEMKOCTH.

Tema 3. Acpezammuvie cocmoanusn eéewjecmea. Paszoevie nepexoonl
[TapooOpazoBanue u koHAcHcalus. Mcnapenue u kunenue. AOCOMIOTHAS U

OTHOCUTEJbHASA BIIAKHOCTh BO3AyXa. HacelmieHHBI map. YaenbHas TEmiuora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHHSI OT TABICHUSI.

Teépnoe teno. Kpucrammueckue n aMopdHbIe Tena. AHU30TPOIUSL CBOMCTB
kpuctaos. JKuakue kpuctaubl. CoBpeMeHHble Marepuanel. [lmaBineHue wu
KpucTajmu3anus. Y ienbHas Tenjora miasjaeHus. CyOnumarnus.

YpaBHeHUE TEIIOBOTO OajiaHca.

TeXHUYECKUE YCTPOMCTBA M MNPAKTHYECKOE NPUMEHEHWE. TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJOTUHU TONYUYEHUsI COBPEMEHHBIX MATEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npu noHmKEHHOM JABJICHUH.

CrocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBanus v MIaBICHAS KPUCTALUTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaILIOB.

Vuenuueckuii oxcnepumenm, nabopamopusie padoniol

HN3mepeHune 0THOCUTEIBLHOM BJIAKHOCTH BO3AYXA.

Pasznen 4. DnexkrpoanHamMuka
Tema 1. Inekmpocmamuxa
OneKTpu3anms  Ten. ONEKTPUYECKUH 3apsa. [IBa BuAa JIIEKTPUUYECKUX
3apsaaoB. [IpOBOOHMKK, AMAIAEKTPUKM M TOJYNPOBOAHHMKH. 3aKOH COXPAHEHHS
ANEKTPAYECKOTO 3apsa.
B3anmopeiicteue 3apsaaoB. 3akoH KynoHna. ToYeuHBIH SIIEKTPUYECKU 3apsil.
Onextpuueckoe mnosie. Hanpsoxk€HHocTe  3nekTpudeckoro  moms.  [IpuHimn



CYHEPHO3ULIANA DIECKTPUYECKUX MONEH. JIMHUM HANPsLKEHHOCTH DIIEKTPUYECKOTO
TTOJIS.

Pabora cun  oanektpocratmyeckoro  mosist.  [loteHmman.  Pa3HoCTh
OTeHUHAIOB. [IpOBOJHUKM W JIMDIEKTPUKKM B DIIEKTPOCTATHYECKOM  IIOJIE.
JluanexkTpuyeckas NpoOHUIAEMOCTb.

OnexkTpo€MKOCTh. KoHaeHcarop. ONeKTPOEMKOCTh TUIOCKOTO0 KOHIEHCATOPA.
DHEprus 3apsLKEHHOTO KOHAEHCATOPA.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE. DJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAs 3alIMTa, 3a3€MJICHUE SJIEKTPONpPUOOPOB,
KOHIEHCATOP, KOMMPOBAJIBHEIN ammapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoiCTBO U IPUHLNI IEWCTBUS JJIEKTPOMETPA.

BzanmoneiicTBre HaA IEKTPU3OBAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHMKH B DJIEKTPOCTATUYECKOM ITOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

JINBNEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTM  IUIOCKOIO  KOHJEHCAropa OT  IUIOLIAIA
IIJIACTUH, PACCTOSHUSA MEKAY HUMH U JUIEKTPHUYECKON IPOHULIAEMOCTH.

DHEprus 3apsLKEHHOI0 KOHACHCATOPA.

Vuenuueckuii oxcnepumenm, 1abopamopiivie pabomoi

H3zmepenne dneKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbwiil Inekmpuueckuii mox. Toku é pa3iuuHvIx cpeoax

ONEKTPUUECKANA TOK. Y CIIOBUS CYIICCTBOBAHUS JJIEKTPHUUECCKOTO TOKA.
Hctounnkm Toka. Cuita Toka. [I0CTOSHHBINA TOK.

Hanpsbkenue. 3akon Oma U1 y4acTKa LEnH.

OJNEKTPUUECKOE CONMPOTHUBIICHUE. YIEIBHOE CONMPOTUBICHUE BEIIECTBA.
ITocnenoBarenbHOE, MapaJIENBHOE, CMEIIAHHOE COETMHEHUE IPOBOAHUKOB.

PabGora osnekrpuyeckoro Toka. 3akoH JDxoyms—JleHna.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOABMXKYLIAs CUJIA U BHYTPEHHEE CONPOTUBIICHAE MCTOYHMKA TOKA.

3akoH Oma Ju1si MOJTHOM (3aMKHYTOM ) 3JIEKTpUYECKOH 11enu. KopoTkoe 3aMbIKaHUE.

OJNEKTPOHHAs  NPOBOAMMOCTb  TBEPABIX  METALIOB. 3aBUCUMOCTD
CONPOTHUBIIEHUS METAUIOB OT TeMneparypsl. CBEPXIPOBOAUMOCTD.

DNEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX ITYYKOB.

ITonynpoBOAHUKHY. CoOcTBEHHAs 51 [puMecHas IIPOBOJIUMOCTH
NOJIyPOBOIHUKOB. CBoiicTBa p—n-niepexona. [1oaynmpoBosHUKOBBIE TPAOOPHI.

OJNEKTPUYECKUA TOK B PacTBOpaX M paciuiaBax  AJIEKTPOJIUTOB.



DJIEKTPOJIMTHYUECKAS TUCCOIMAIUS. DIIEKTPOJIHS.

ONEKTpUYeCKuid TOK B razax. CamOCTOATENbHBIA W HECAMOCTOSTENBHBIN
paspsaa. Monuust. [1nasma.

TexHUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPHUMEHCHHUE. aAMIICPMETP,
BOJITMETP, PEOCTAT, WMCTOYHMKM TOKA, OJJICKTPOHArPEBaTENIbHbIE TPHOOPHI,
BNEKTPOOCBETUTENBHBIE MTPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBII THOL,
TEPMUCTOPBI U POTOPE3UCTOPBI, MOJTYIPOBOAHUKOBBIN MO, TAIbBAHUKA.

Jlemoncmpayuu

H3mepeHue Cuitbl TOKa W HAMPSDKEHHUS.

3aBUCUMOCTb CONPOTHBJICHUS LWJIMHAPAYECKUX MPOBOJAHUKOB OT JJIUHBI,
NJIOUIA/IA TIOTIEPEYHOTO CEUECHUS U MaTepraa.

CMemaHHOe COEAMHEHNE MPOBOAHUKOB.

[IpsmMoe wu3MepeHue DBIEKTPOABWKYIIEH Ccuiibl. KopoTkoe 3ambIkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHBIICHUS.

3aBUCUMOCTb CONPOTHBIICHUS METAJIJIOB OT TEMITEPATYPHI.

[TpoBOMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psa 1 TPOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOAMMOCTD AUOAA.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol

N3y4enne cMeIaHHOTO COCAUHEHUSI PE3UCTOPOB.

MN3mepenne 3/eKTPOABHKYIIeH CHJIbI HCTOYHHKA TOKaA H  €ro
BHYTPEHHEr0 CONMpPOTHUBJICHUSL.

HaOntonenue snexrponmsa.

MexnpeaMeTHbIe CBA3H

Hzyuenne kypca ¢pusmku 06a3oBoro ypoeHs B 10 Kiacce OCYIIECTBISIETCS C
YUETOM COJEP)KATENBHBIX MEKIPEAMETHBIX CBA3€H C KypcaMHW MaTeMaTHKH,
OMOJIOTHH, XUMHH, Te€OrpaQyu U TEXHOJIOTHH.

Medicnpeomemnvie nonsmusi, CBSI3aHHBIE C M3YYEHUEM METOAOB HAYYHOTO
NO3HAHUS. SIBJICHUE, HAy4YHBIA (akT, TWIoTe3a, (pu3nyueckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTMPOBAHKUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmieHHE CUCTEMBI YPABHCHWH, JIMHEWHHAs (YHKIMS,
napadosna, runepbona, X rpaQMki U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIVH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO,
BEKTOPBI M UX POEKIMU HA OCH KOOPAMHAT, CJIO’KEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE JTBWKEHUE B >KUBOW mpupoje, muddysus, ocMoc,
TEMIOOOMEH KMBBIX OPraHU3MOB (BHbI TEIUIONEPEIAUH, TEMIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B )KUBOI MPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJIApHAsA Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, KHUAKOCTEN H
ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAIUIOB, JJIEKTPOJIUTHYECKAA AUCCOLHAALAS,
raJIbBaHUKA.

['eocpachus: BTAXKHOCTH BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBHKECHUNA C KMCHOJb30BAHMEM MEXAHHU3MOB,
VUET TPEHUS B TEXHUKE, TMOMLIANMHUKHN, WCIOJBb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHUKE (PakeTa, BOJOMET W JPYIHE), JBUTaTeb BHYTPEHHETO
CropaHusi, napopasi TypOuHa, ObITOBOM XOJIOUIIbHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHUs] COBPEMEHHBIX MATEPUATIOB, B TOM YHKCJIE HAHOMATEPUATIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKAS 3alllUTa, 3a3€MJICHUE SJIEKTPONPUOOpPOB,
KCEPOKC, CTPYUHBIH MPUHTED, BJIEKTPOHArPEBATEILHBIC npUOOPHI,
AIEKTPOOCBETUTEILHBIE TPUOOPHI, TATbBAHUKA.

11 KVIACC

Pasznen 4. DnekrpoanHaMuka

Tema 3. Maznummnoe nosne. I1eKmMpPOMaAZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHWTHl.  B3aMMOJEHCTBME  MOCTOSHHBIX ~ MArHWTOB.
MarnuTtHoe 10n€. BeKTop MarHWTHOW WHAYKOMH. [IpuHImMn cynepno3uuuu
MAarHATHBIX NOJeH. JIMHUM MarHuTHOM WHAYKUMHU. KapTUHA JIMHWA MarHWUTHOW
WHIYKLMU TIOJIS IOCTOSIHHBIX MArHUTOB.

MarsutHOEe TOJNIE MPOBOJHMKA € TOKOM. KapruHa 5nWHUH WHAYKUHMHA
MAarHuTHOTO TOJIA JUIMHHOTO TPSIMOr0 NPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoneicTerue NpoOBOJHUKOB C
TOKOM.

Cwia AMnepa, €€ MOJTyJib U HAIPABJICHHUE.

Cuna Jlopenua, €€ MOAYJb U HANPABIEHUE. JIBUOKEHUE 3aPSKEHHON YaCTULIBI
B OJIHOPOJAHOM MarHuTHOM mnosie. PabGora cunel Jlopenna.

SlBneHue BNEKTPOMArHUTHOM WHAYKUWW. [IOTOK BEKTOpa MAarHWUTHOM
WHIAYKOUU. ONEKTPOABWKYINAS CHJIA WHIAYKUMU. 3aKOH JJIEKTPOMArHUTHOM
nHayKuun Gapanes.

BuxpeBoe 3neKTpUYECKOE TOJIE. ONEKTPOIABIDKYINAS CWIa WHAYKLIMU B
MPOBOJHUKE, IBHXKYILEMCS TIOCTYNATENBHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

IIpasuio Jlenna.

WHOyKTUBHOCTh.  SIBIEHME CAMOMHAYKLMH. OJNEKTPOABKYILAS — CHIJIA
CAMOMHIYKLUH.

DHEPrusi MArHUTHOTO MOJIsL KATYIKU C TOKOM.



DNEKTPOMArHATHOE MOJIE.

TeXHUYECKME YCTPOMCTBA M NPAKTHYECKOE TPUMEHECHHE. TOCTOSHHBIC
MArHUTBL, DSJICKTPOMArHWUTHI, JJIEKTPOJABUTATEND, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneiT Operena.

OTKIIOHEHUE BNEKTPOHHOIO NTyYKa MATHUTHBIM TTOJIEM.

JIMHUY MHAYKIMU MAarHATHOTO TIOJIS.

B3anmopaeicTBue ABYyX NPOBOAHUKOB C TOKOM.

Cwia Amnepa.

JeiictBue cuiibl JIopeHa Ha HOHBI AIIEKTPOJIUTA.

SIBneHune ANEKTPOMArHUTHOM UHIYKLIHH.

IIpasuino Jlenna.

3aBUCUMOCTD BJIEKTPOABUKYIUEH CHIIbI MHIAYKLUMU OT CKOPOCTH M3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBlieHrE CaMOUHAYKIIUH.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol

H3yueHne MarHuTHOTO MOJIS KATYIIKH ¢ TOKOM.

HccnenoBanue neiicrBusi MOCTOSIHHOT0O MATHHUTA HA PaMKY € TOKOM.

HccnenoBanue siBJIeHHUsS 3JIEKTPOMATHUTHONH HHAYKIHH.

Paznen S. KonreOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHbIEe KONEOanua

KonebGareneHas  cuctema.  CBOOOJHBIE ~ MEXAHWYECKHME  KOJNEOAHMSL.
"apmonunueckue konebanus. [lepmon, vactora, ammmTyna u (asa KoacOaHHIA.
[IpyxuHHBI MadgTHUK. MareMaTH4ecKuid MasTHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpamenue 3Heprum Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbublii  kOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJECOAHUS B
UJCATBHOM KOJIEOATeTbHOM KOHTYpE. AHQJIOTHAS MEXAY MEXAHWUYECKUMHU H
ANIEKTPOMArHUTHEIMKA  KosieOanusimu. ®Dopmyna TomcoHa. 3akOH COXpaHEHHS
SHEPrUU B UACATBHOM KOJI€0aTENbHOM KOHTYPE.

[IpencraBnenue 0 3aryxXarIuX KoJacOaHHUsIX. BbIHYKICHHbIE MEXaHUYECKUE
KkoneOanus. Pe3oHanc. BIHYKICHHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

[Tepemennbiii  TOK. CHHYCOMIANbBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYIHOE W JACHCTBYIOLIEE 3HAYCHHME CUIIBI TOKA H
HaIPSHKECHUS.



Tpanchopmarop. [Ipon3BoacTBo, nepenaya U NOTPEOICHUE SIEKTPUUECKON
SHEPIUH. DKOJIOTMYECKME PUCKK NPU MPOM3BOJACTBE SIEKTPO3HEprun. Kynerypa
MCITOJIB30BAHUS NIEKTPOIHEPTUH B MIOBCEHEBHOM YKU3HH.

TeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE IMPUMEHEHHUE. SIEKTPUUYECCKUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, JIMHUU JJIEKTPOINEpeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojaeOaTenbHOW CUCTEMBI (MIPYKMHHBIA WA
MaTEMATHYECKAA MASTHUK ).

HaOntonenue 3aryxarommx KojaeOaHuid.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHHIA.

HaOntonenue pe3onanca.

CBOOO/IHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuiorpaMMBbl (3aBUCUMOCTH CHITBI TOKA U HAMPSDKEHKST OT BPEMEHH ) AJIsI
ANEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHaHc mTpu  MOCHENOBATENIBHOM — COCAVMHEHWHM PE3UCTOPA, KaTYLIKA
WHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TMHUM IEKTPONEPEIAYH.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol

HccnenoBanue 3aBHCHMOCTH NEPHOJA MAJIBIX KOJIe0aHUIl Tpy3a HA HUTH
OT JVIHHBI HUTH H MACChI Tpy3a.

HccenenoBanue  MEPEMEHHON0 TOKA B UENM W3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KATYLIKHA U PE3ACTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAaAZHUMHbBIE 0IHbI

MexaHudeckre BOJIHBI, YCJIOBHs pacnpocrpanenus. llepuon. CKopocThb
pPactpoCTPaHEHUS U IJIMHA BOJIHBL. [lonepeynsie U MpOa0IbHBIE BOJTHBIL.
HUuTtepdepenums n audpakims MEXaHHUYECKAX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJNEKTPOMATHATHBIE BOJIHBL. YCJIOBUS U3JIyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmvuas opuenrtanus BektopoB E, B, V B anekTpoMarautHoil BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHUE, MOJIIpU3anus, TudpaKuus,
uHTepPepeHms. CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkana 3NMEeKTPOMArHUTHBIX BOJH. [IpUMEHEHUE SIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMOEBEI paIAOCBA3H U TENIEBUACHUS. Pagunookarus.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPY KAKOIICH CPEIBL.

TeXHUYECKUE YCTPOMCTBA M NPAKTUUYECKOE TPUMEHEHHE. MY3BIKAIBHBIC
WHCTPYMEHTHI, YJBTPA3BYKOBas JAMATHOCTMKA B TEXHUKE W MEIULMHE, pajap,
PaIMONPUEMHUK, TEEBU30D, aHTeHHA, TenedoH, CBY-neun.



Jlemoncmpayuu

OOpazoBaHuE U PACPOCTPAHECHUE TIOMIEPEYHBIX M MTPOJOIBHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOYHUK 3BYKA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenne naTepdepeHuny U AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenne cBA3M TPOMKOCTH 3BYKA M BBICOTBI TOHA C aAMIUIMTYAOH W
4acTOTON KoneOaHuH.

Hccenenosanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJTH: OTPaKEHUE,
MPENOMJIEHUE, MOJIIpU3anus, Tudpakims, UHTepHEepeHIs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsAMOJIMHENHOE pacCpOCTPAHEHHUE CBETA B
OaHOPOAHOM cpeae. JIyu cBeTa. ToUYeUHBbI HCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OTPOKEHUs CBETA. [locTpoeHHE N300pakeHHid B
IIJIOCKOM 3€pKaJie.

[Tpenomnenne cBeTa. 3aKOHBI MPEJIOMIICHHAS CBETA. AOCOTIOTHBIM MOKA3aATENb
npenomieHus. [1omHoe BHyTpeHHEee oTpakeHue. [IpenenpHblil yroa noJiHoro
BHYTPEHHETO OTPAYKECHUSI.

Jucnepcus ceera. ClnoxHbli coctaB 6enoro ceera. Lger.

CoOuparoiue u pacCceuBarOIMe  JIMH3BI Tonkas
JIMH3A. DOKYCHOE PACCTOSIHUAE U ONTHYECKAs CUJIA TOHKOW JIMH3BI.
[TocTpoeHne n300pakeHUid B COOMPAIOIIMX U paccerBaroIuX uH3ax. opMyna
TOHKOM JIMH3BI. YBEJIMUYCHUE, JABACMOE JIMH3O01A.

[Tpenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Uatepdepennms cera. KorepeHTHbIE HCTOUHUKH.
YcioBust HaOMIOIEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHOMA
KApTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaknus ceera. J{udpakirionHas pemérka. Y cioBue HaOI0CHUS
IJIABHBIX ~ MAaKCUMYMOB Opyl MaJcHUM  MOHOXPOMATHMYECKOrO  CBETa
Ha TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexXHUUYECKHE YCTPOHCTBA U MPAKTHYECKOE MPUMEHEHHE: OUKH, JTYTIA,
(oToannapar, MPOCKLMOHHBIN anmnapar, MUKPOCKOIL, TEJIECKOM, BOJIOKOHHAs
ONTUKA, AMPPAKLIUOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[TpAMONMHEMNHOE PACTIPOCTPAHEHHE, OTPAKEHUE U TIPEIIOMIICHUE CBETA.
OnTraeckue TpudOpsI.

[TonHOE BHYTpPEHHEE OTpAKEHME. MOENDL CBETOBOA.



Hccnenopanue cBOMCTB U300paKEHUH B JIMH3AX.
Mogenu MUKPOCKOIIA, TEJIECKOMA.

HaOntonenue unrepdepenmm caera.

Habmtonenue mudpakuuu ceera. Habnroaenue
JMCTIEPCUU CBETA.

[Tony4eHue CeKTpa C MOMOIIBIO TPU3MBI.
[Tony4eHue CeKTpa ¢ MOMOIIBIO 11 (PPAKIIMOHHON PEIIETKH.
Habmronenue noisipusaiium cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol
M3mepenne noka3areJisi MpeJIOMJICHHS CTEKa.
HccaenoBanue cBoiicTB H300paKeHnii B THH3AX.
HaOntonenue aucnepcun cBeTa.

Pa3zngen 6. OCHOBBI ClICIIHAIBHOI TEOPUH OTHOCUTEILHOCTH

['panunel  OPUMEHUMOCTH  KJacCHYecKoW — mexanuku.  [loctynarel
CIIELMATBHON TEOPUHA OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA
B BaAKyyMe€, IPUHLUI OTHOCUTENBHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKPALLCHUE
JUTAHBIL.

DHEPrusi U UMITYJIbC PEASTUBACTCKONA YaCTHLIBI.

CBs13b MACCHI C DHEPIUEH U UMNYJICOM PENIATUBUCTCKON YaCTULbl. DHEPrus
ITOKOSL.

Pasznen 7. KBanroBasi pusznka

Tema 1. Inemenmol K6aHMOGOU ONMUKU

®dotonbl. Gopmyna [Inanka cBs3u 3HEPruu (POTOHA C €r0 YaCTOTONH. DHEPrus
¥ UMIYJbC (OTOHA.

OtkpeiTe u uccnenoanue poroddpdexra. Onbitel A. I'. CtoneToBa. 3aKOHbBI
doroadpdekra. YpaBHenue DitHmreiiHa i Gporoaddexra. «KpacHas rpaHumay
dotordpdekra.

Jlanenue ceeta. OnbiThl [1. H. JleObeaera.

XUMHYECKOE IEUCTBUE CBETA.

TexHUUeCKne YCTPOMCTBA M MNPAKTHYECKOE MNPUMEHECHUE: (POTOIIEMEHT,
(oTomaTUMK, COTHEUHAs OaTapes, CBETOAUO/.

Jlemoncmpayuu

®o103((HEeKT Ha YCTAHOBKE C IMHKOBOM TJTACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroauon.



Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpenbs aroma Tomcona. OnwiTel Pezepdopaa mo paccessHuio o -4acTuIl.
[Lnanerapnas moaens aroma. [loctymarel bopa. M3nydeHue MW MOIJIOLIEHHE
(OTOHOB TpH MEPEXOAEc aroMa C OJHOTO YPOBHS B3HEPrUM Ha Apyroil. Buael
cnekTpoB. CIEKTP YPOBHEH SHEPIUHA aTOMa BOAOPOIA.

BonnHoBele cBoiicTBa yactul. Bonubl ae bpoiiisa. KoprycKkyJisspHO-BOTHOBOM
Iy au3M.

CIOHTaHHOE Y BBIHY>KIEHHOE U3ITyUYEHUE.

TEeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOEC NPUMEHEHUE. CHEKTPAIbHBIN
aHaJIA3 (CIEKTPOCKON ), 1a3€P, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mogpenb onwita Pezepdopaa.

Onpenenesue AIUHBL BOJIHBI JIa3epa.

HabGnronenne nuHeiivaTeix CIEKTPOB U3y YEHUSI.

Jlazep.

Vuenuueckuii oxcnepumenm, nabopamopsie paboniol

HaOJroaenue JInHeii4aToro cnekrpa.

Tema 3. Amomuoe a0po

OKCIEPUMEHTBI, JOKA3bIBAKOIIME CIIOKHOCTh CTPOEHUs sapa. OTKpeITHE
pammoaktuBHOCTA.  OmbiTel  Pe3epdopma  1no  onpeneneHuro  cocTaBa
panTnoaKTUBHOrO M3irydyeHus. CBolcTBa aib(da-, 6eTa-, raMma-u3iy YeHHsI.
BivsiHve pagoakTUBHOCTH HA YKUBBIE OPTaHU3MBbI.

OTkpbITHE MPOTOHA W HEHTpoHA. HykioHHas mMozaens siapa ['eiizenOepra—
HBaneHko. 3apsan saapa. MaccoBoe uucno siapa. M30TorsL.

Anbda-pacnan. DJNEKTPOHHBIN 17} MO3UTPOHHBIN Oera-pacnan.
["ammansiydyeHnue. 3aK0H paaAMOaKTUBHOIO pacnaia.

OHEPrus CBA3HM HYKJIOHOB B Aape. S aepHble cuibl. JlepekT maccel sapa.

SnepHbie peakuuy. /leneHne U CUHTES sIaep.

Snepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBHI
SIEPHOM SHEPrETUKU. DKOJIOTUYECKHAE ACTIEKTHI IEPHON SHEPTETHUKH.

DneMeHTapHbIe YacTrLbl. OTKPBITUE MO3UTPOHA.

MeTo1b1 HaOMIOAEHKS M PETUCTPALMH 3IEMEHTAPHBIX YaCTHLL.

OyHIaMEHTATbHBIE B3aUMOAEHCTBHS. EAMHCTBO (PM3NYECKON KapTHHBI MUPA.

TEeXHUYECKUE YCTPOMCTBA U NMPAKTUYECKOE TPUMEHEHHUE. NOZUMETP, Kamepa
BunbcoHa, siaepHbIi peakTop, aroMHas Oom0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLIKX YaCTHULL.



Vuenuuecrui SKCHnepumMenm, Jabopamopiivie pabomul
HccenenoBanue TpEKOB YyacTHIL (IO TOTOBBIM (hOTOrpadusim).

Paszpnen 8. DiieMeHTHI ACTPOHOMHH U ACTPOPHU3UKH
Otansl pa3BUTHS ACTPOHOMUM. [IpUKITaqHOE U MEPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMUM.

Buna 3Bé3mHoro Heba. Co3Be3nusi, SPKHUE 3BE3MBI, TUIAHETHI, WX BUANMOE
JIBUKEHUE,

Conneunas cucrema.

Connue. ConHeuHas akTHMBHOCTh. Hcrounuk sHepruv ConHIA W 3BE3LL.
3BE3/bI, X OCHOBHBIE XApPaKTCPUCTHKU. J(MarpamMma «CHEKTPaJIbHbBIA Kilacc —
CBETUMOCTBY». 3BE3MbI TJIABHOH MMOCJIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]] TJIABHOW MOCIEAOBATEILHOCTH. BHYTPEHHEE CTPOCHHE
3BE3/1. COBPEMEHHBIC MPEACTABICHUS O MPOUCXOXKACHUU U 3BoMtoMK CoJIHIIA 1
3BE31. DTallbl KU3HH 3BE3]L.

Mneunstid [lyte — Hama ['anaktuka. [lTonoxenue m aswxeHue COJHLIA B
lNanaktrke. Tunbl ramakTuk. PaguorasakTuku U KBasapel. YEpHBIE IBIPBL B Aapax
TTaKTHK.

Bceenennas. Pacumpenue Beenennoid. 3akon Xa00i1a. Paz0eranue rajakTuk.
Teopus bonenoro B3peiBa. PENMKTOBOE H3TyUEHUE.

MacmrabHas cTpykrypa Beenennoil. MeraranakTuka.

Hepewménneie mpoOieMbl aCTPOHOMUH.

Vuenuueckue nabniooenus

HaGnronennst HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMITBEOTEPHBIX
NPWIOKEHUI IJI1 ONPEICIICHUS MOJIOKEHUST HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ust CEBEPHOTO MONYIIAPHS U APKUE 3BE3 L.

HabGnronenus B reneckon Jlynel, nnaner, Mneunoro [lyTw.

O0o0mariee noBTOpeHuE

Pone @u3nkm W acTPOHOMHUM B 3KOHOMHYECKOW, TEXHOJOTMYECKOI,
COLIMATIBHON M 3THYECKOH cdepax AEATEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HUKH
Y aCTPOHOMHH B COBPEMEHHOM HAYYHOI KapTHHE MHPA, POib (PU3HUECKON TEOPUH
B (OPMUPOBAHMM MNPEACTABICHUHA O (QU3NYECKOW KapTHHE MUPA, MECTO
(pM3AYECKOM KapTHHBI MUpPA B OOLIEM PsAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUIN O IPAPOJIE.

MexnpeaMeTHbIe CBSA3H

Hzyuenne kypca ¢pusmku 0a30Boro ypoeHs B 11 Kiacce OCYIIECTBISIETCS C
VYETOM COACPIKATENBHBIX MEXIPEAMETHBIX CBA3€W € KypcaMH MaTeMaTuKH,
OMOJIOTHH, XUMHH, Te€OrPaQUu U TEXHOJIOTHN.



Meosicnpeomemnvie nonsimusi, CBSI3aHHBIE ¢ M3YYCHUEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (DaKT, TUINOTE3a, (PU3MUECKAs BEIWUYMHA, 3aKOH,
TeOpHsl, HAOTIOJEHUE, SIKCIEPUMEHT, MOJICTTMPOBAHKE, MOJIENb, U3BMEPECHHUE.

Mamemamuxa: pelIEeHUE CUCTEMbl YPAaBHEHUNM, TPUTOHOMETPUUECKUAEC
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPBI U WX NPOCKLUMU HA OCU KOOPAUHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJHBIC SJIEMCHTAPHBIX (PYHKIMH, MNPU3HAKU MOJ00US TPEYrOJbHUKOB,
OMPEAEIICHNUE UTOUIAIN MIOCKUX PUTYp U 00BbEMA TEIL.

buonoecus: >SNEKTPUYECKUE SIBJICHUS B KUBOH NPHUPOJAE, KOJeOATEIBHBIE
JIBIDKEHUS B KABOW MPUPOAE, ONITHUYECKUE SABIICHUS B KUBOW MPUPOAE, NEHCTBUEC
paauanuy Ha >KUBBIC OPraHU3MBL.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMYECKAsA CTPYKTYpa TBEPABIX
TEJA, MEXaHW3Mbl OOPa30BaHUsl KPUCTANIMYECKONH PpEMETKUA, CHCKTPaJIbHbBIN
aHaus.

l'eocpachus: MarHUTHBIC TIOJIOCA 3€MJTM, 3aJ€KH MArHUTHBIX PV,
(hOTOCHEMKA 3€MHOM MOBEPXHOCTH, MPEACKAZAHUE 3EMIIETPSICCHUH,

Texnonocus: JNWUHAA BACKTPONEPEaAY, TEHEPATOP NEPEMEHHOIO TOKAa,
BJIEKTPOABUrATEIb, WHAYKIUOHHAS ME€Yb, pagap, PAAUONPUEMHUK, TEJIIEBU30D,
anteHHa, tenedon, CBY-neub, NMPOCKIMOHHBINA amnmapar, BOJOKOHHAs OITHKA,
COJIHEUHAs Oarapes.



HHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yueOHoro mnpeaMera «Du3Mka» Ha YPOBHE CPEAHEr0 OOLIErO
oOpa3oBaHusl (0a30BbIii YPOBEHB) MOJDKHO OOECHEUYUTH TOCTHIKCHHUE CIEAYIOIIMX
JMYHOCTHBIX, METAPEIMETHBIX M MPEAMETHBIX 00Pa30BaTENbHBIX PE3YJIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHUS YUEOHOTr0 npeameTa « OU3MKa» JOTKHBI
OTpaXaTb TOTOBHOCTH MW CHOCOOHOCTh OOYYaroIMXCS PYKOBOJACTBOBATHCS
c(hOPMUPOBAHHONH BHYTPCHHEH MO3UIMEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUECHTALIWIA, TO3WTUBHBIX BHYTPEHHHX  YOEKIECHWH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM LEHHOCTSM POCCHICKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA U ONBITA ACATEIBHOCTA B MPOLECCE PEaTu3aldi OCHOBHBIX HANPABIICHUN
BOCITMTATEIIbHON EATEILHOCTH, B TOM YUCIIE B YACTH:

1) rpasKaaHCKOro BOCIUTAHUS

c(OPMUPOBAHHOCTh IPAKAAHCKOM MO3ULMK 00YYArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCHMCKOr0 OOIIECTBA;, MPUHATHE TPAIULHMOHHBIX
OOLICUYENIOBEUECKAX ~ T'YMAHUCTHYECKAX M JIEMOKPATUYECKUX  LEHHOCTEH;
TOTOBHOCTB BECTU COBMECTHYIO JACATENBHOCTD B HHTEPECAX IPAKIAHCKOTO
oOuiecTBa, y4acTBOBaTh B CAMOYIMPABICHUH B 00Opa30BaTEIbHONW OpPraHM3ALNY;

YMEHUE B3AMMOJEHCTBOBATH C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C
X (PyHKOUSMU M Ha3HAYECHUEM, TOTOBHOCTh K TYMAHUTAPHOU U

BOJIOHTEPCKOW  ACATENBHOCTH,  2)  NATPHOTHYECKOro

BOCHIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UACHTUYHOCTH,
NMaTPUOTHA3MA;, LEHHOCTHOE OTHOILIEHWE K TOCYJAPCTBEHHBIM  CHUMBOJIAM,
JOCTVOKEHUSAM
POCCUICKMX YYEHBIX B 00acTH (PU3WKHU U TEXHUKH, 3) IyXOBHO-HPABCTBEHHOIO
BOCHUTAHMUS: CQOPMUPOBAHHOCTh HPABCTBEHHOTO  CO3HAHWSA, JSTHYECKOIO
NOBEICHUS, CMOCOOHOCTh OLECHMBATh CUTYALMI0 W TMPUHUMATh OCO3HAHHBIC
PELICHHs], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO, OCO3HAHME JIMYHOTO BKJIAAA B IOCTPOCHHE
YCTOHYMBOTO Oy IyIIero; 4) 3¢TeTH4eCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUAPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPUYECTBA,
NPUCYIIETO (PU3NYECKON HAYKE,



S) TpymoBOro BOCHMTAHHUSI: MHTEPEC K  pa3IAYHBIM  cdepam

NpPO(PECCUOHATIBHON ACITEIEHOCTH, B TOM
YHCJIE CBSA3aHHBIM ¢ (PU3MKON M TEXHUKOM, YMEHHE COBEPLIATh OCO3HAHHBII BBIOOP
Oynymeit npodeccun W peaau3oBbIBaTh COOCTBEHHBIE KU3HECHHBIC ILJIAHBI,
TOTOBHOCTh ¥ CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH
(PM3KMKH HA TIPOTSHKEHUH BCEH KU3HU, 6)

IKOJIOTHYECKOr0 BOCIIUTAHUSI:

Cc(OPMHPOBAHHOCTB 3KOJIOTMYECKOH KYIBTYPBI, 0CO3HAHUE TTIOOATIBHOTO
XapakTepa SKOJIOTHYECKUX MTPOOIIEM; TJIaHUPOBAHUE W OCYLIECTBIICHUE NEHCTBHM
B OKPY>KarOLIEH Cpeaie Ha OCHOBE
3HAHWS UENEH YCTOMYMBOIO Ppa3BHTHsI YEJIOBEUECTBA,  PACIIMPEHUE OIbBITA
JESATEILHOCTH SKOJIOTHYECKOI HAMMPABICHHOCTH HA
OCHOBE MMCIOIIMXCS 3HAHWH 10 Pusmke; 7)
HEHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHA (DU3WYECCKOM HAYKH, OCO3HAHHME IIEHHOCTH HAy4YHOMH
JESATETbHOCTH, TOTOBHOCTH B TIPOIecCE€ M3YYCHUS (DU3MKH  OCYIIECTBIIATH
POSKTHYIO ¥ HCCIIEIOBATEIBCKYIO ACITEABHOCTD HHANBH/IYaTbHO M B TPYIIIIE.

METANIPEIMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC y4eOHbIe AeiicTBus ba3oBbie
JIOTHYECKHE NefCTBHS:

CaMOCTOSITENILHO  (pOPMYNHMpPOBaTE W AKTyaJIM3MpPOBaTh  MPOOJeEMYy,
paccMarpuBaTh €€ BCECTOPOHHE, OMPENCATh WUEIH JCATEIBHOCTH, 33]aBaTh
napaMeTpel U KPUTEPUU HX
JOCTUKCHHUS, BBISIBIIATh 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B PacCMaTPUBACMBIX
(u3nyecKkux SIBICHUAX, pa3padaTeiBaTh IUIAH PEIICHUS MPOOJEMBI C YYETOM
aHaJIn3a UMEIOLIUXCS
MATEPUAIbHBIX WM HEMATCPUATBHBIX  PECYPCOB, BHOCUTh  KOPPEKTHBBI B

JESATENLHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LENSIM, OLEHUBATh PUCKM TMOCIEACTBANA NEATENILHOCTH,  KOOPAWHUPOBATh U

BBITIOJHATE pa0OTy B YCIIOBUSAX PEATBHOIO,

BUPTYaJIbLHOTO M KOMOWHHMPOBAHHOTO  B3aWMOJICHCTBHS,  pa3BUBATh

KPEATUBHOE MBILIJICHUE TP PELICHUHN KU3HEHHBIX MMPOOIIEM.
ba3oBblie uccie10BaTe/IbCKue 1CHCTBHAS:

BJIQJIETh HAYYHON TEPMUHOJIOTUEH, KJTFOYEBBIMU MOHATUSIMU U METOJAMU
(u3nUECKOi HayKH;



BJIQJIETh HABbIKAMM Y4€OHO-MCCIEI0BATEIBCKOW U TPOCKTHOM NEATENLHOCTH
B 00J1aCTH (PU3UKH, CITOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOUCKY
METOJIOB pELICHUs 3a1a4y (PU3MUECKOr0 COACPIKaHUS, MPUMEHEHUIO Pa3TUUYHbIX
METOJIOB TO3HAHUS;, BJAACTh BHUAAMHU JEATEILHOCTH MO MOJYYEHUIO HOBOTO
3HAHUS, €r0 MHTEPNPETALUH, MPeoOpa30oBaHUI0 W MPUMEHEHHIO B Pa3TUYHBIX
yUeOHBIX CUTYalUSAX, B TOM YHUCIE MPU CO3JaHUM YUEOHBIX MPOEKTOB B 00JaCTH
($U3UKK; BBISBISATH MPUYAHHO-CIICICTBCHHBIC CBSI3M U aKTyaJU3WpOBaTh 3ajauyy,
BBIIBUTaTh TUMOTE3y €€ pelIeHMs, HAXOMUTh apryMEHThl JUis J0Ka3aTebCTBa
CBOUX YTBEPKICHU, 3a7aBaTh NapaMeTpbl U KPUTEPUM PELICHUS, aHATM3UPOBATh
NOJYYEHHbIE B XOJE PEUICHUS 3aJa4d PE3yJIbTaThl, KPUTUUECKU OLEHUBATh MX
JOCTOBEPHOCTb, MPOTHO3MPOBATh WM3MEHEHHUE B HOBBIX YCJOBMSX; CTAaBUTh M
(bopMynMpPOBaTh COOCTBEHHBIC 3a7a4i B 00Pa30BaTEIbHON
NESITENbHOCTH, B TOM YHUCIE MPU HM3YYCHUU (PU3UKH; JaBaTh OLCHKY HOBBIM

CUTYyallUSIM, OLIEHUBATh MPUOOPETEHHBIHM OMBIT, YMETh MEPEHOCUTH 3HAHUS 11O

(pU3MKE B MPAKTUUECKYIO 00J1aCTh
KU3HEAEATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX

o0JiacTeil; BbIIBUTATh HOBBIC UAEH, TPeiaraTb OPUTHHAILHBIC MOIXO0bI

U PELICHUS;, CTABUTh MPOOJEMBI U 3aa4H, JOMYCKAIOLIUE

AJIbTEPHATUBHBIE PEILICHUS.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMM MOJy4eHUs] MHpOpMalUK (PU3NYECKOTO COACPKaHUS U3
UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTENBLHO OCYIIECTBIATh MOKMCK, aHAJIU3,
CUCTEMATH3ALMI0 M MHTEPNPETALMI0O MH(POpPMAMKU PA3TUYHBIX BUIAOB U (HOpM
NPEJCTABJICHUS, OLICHUBAaTh JOCTOBEPHOCTh MH(pOpPMAIMK,  UCHOJIb30BATh
cpeacTBa MHMOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMHA B PELICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OPraHU3ALMOHHBIX 3a/ay C COOJIOJCHUEM
TpeOOBaHM HIPrOHOMUKH, TEXHUKUA O€30MAaCHOCTH, TMTUEHBI, PECYPCOCOCPEKEHUS,
MPABOBBIX M ATUUECKUX HOPM, HOPM HH(POpMAMOHHON 0€30MaCHOCTH; CO3/1aBaTh
TEKCThI (PU3NYECKOTO COACPKAHUS B PA3IMUHBIX (popMaTax ¢
yuéTOM Ha3Ha4YeHUs UH(OPMAIK U 1IEJIEBON ayAUTOPUH, BHIOMPAsi ONTUMAIbHYIO
(dopMy MpeAcTaBACHUS U BU3yaATU3alUH.

KommyHukaTnBHBIC yHUBEPCAJIbHbIC YYeOHbIE 1elCTBHS:

OCYLIECTBIIATE  OOIIEHWE HA ypoKax (HU3MKM © BO  BHE-YPOUHOH
JESITENBHOCTH,

pacro3HaBarh  MPEANOCHUIKM  KOH(IMKTHBIX CUTyalMid H  CMSI4aTh
KOH(QJIMKTBI, Pa3BEPHYTO M JIOTHYHO M3JaraTb CBOKO TOYKY 3pEHUS C

WCMOIb30BAHUEM



A3BIKOBLEIX CPCACTB, IOHMMATh M HCIIOJL30BAThH MNPCUMYIICCTBA KOMAHIHOH |

WHIUBHA LY ATBHOMN
paboThI; BHIOMPAaTh TEMATUKy U METOJIbI COBMECTHBIX JICHCTBHMA ¢ y4ETOM 001X
WHTEPECOB U BO3ZMOXKHOCTEW KaXKIOT0 4YjieHA KOJUIEKTHUBA, MPUHUAMATH LEIN

COBMECTHOU IEATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH IEWCTBHS 110 €€

JOCTIKCHHUIO. COCTABJIATH IUTAH ACHCTBUNA, PACIIPEACIIATE POJIH ¢ YUYETOM MHEHUN

YYaCTHUKOB, 0OCY>KIaTh PE3YJIbTaThl COBMECTHONH paOOTHI, OLEHUBATH KAYECTBO

CBOETO BKJIQJIa ¥ KOKIOr0 YYaCTHUKA KOMAH/IbI B

o0umid pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM, MPEIararb HOBBIE MPOECKTHI,
OLICHUBATH WU C ITO3ULINU HOBHA3HEIL,

OPUTHHAIIBHOCTH, TPAKTHYECCKON 3HAYUMOCTH, OCYIECTBIIATE  ITO3UTUBHOE
CTPATETUYECKOE MMOBEACHNE B PA3IMYHBIX

CUTyalusX, TPOSBISATh TBOPUYECTBO U BOOOPAKEHUE, ObITH MHULIMATHBHBIM.

PeryasituBHbIe yHUBepcaabHbIe YueOHbIe AeiicTBrust CaMoOprann3anusi:
CaMOCTOSITENTBHO OCYIIECTBIISATh MO3HABATENBHYIO NEATENBHOCTh B 00JIACTH
(U3MKM W AaCTPOHOMMHM, BBISBIATH NPOOJSEMBI, CTaBUTH M (OPMYJIMPOBATH
COOCTBEHHBIC 33J]a4M;, CAMOCTOSTENIBHO COCTABJISITh TUIAH PELIEHUS PACYETHBIX U
KAQUECTBEHHBIX 3a/1a4, [JJaH BBINOJHEHUS TPAKTUYECKOW pPAdOTBI C y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHMIA, JaBaTh
OLICHKY HOBBIM CUTYalUsIM;
paclupsTh paMKHd y4eOHOrO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUH;
JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTUPOBATH €10, OpaTh Ha ceOst
OTBETCTBEHHOCTH 34 PEIICHUE; OLEHUBATh MPUOOPETEHHBIH OMBIT, CIOCOOCTBOBATH
(OPMUPOBAHUIO U TIPOSBICHUIO PYAALUN B 001aCTH

(hU3KKH, MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJILHBI HHTEJJICKT:
JIaBaTh OLEHKY HOBBIM CATYAIlAsIM, BHOCUTh KOPPEKTUBEI B AEATEITBHOCTB,
OLIEHUBATH COOTBETCTBUE PE3YIIBTATOB LIEJISIM,

BJIAJCTh  HaBBIKAMM  [MO3HABATENIbHOW  peiekcMM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBAN W MBICIUTENBHBIX IIPOLIECCOB, KX PE3YJIBTATOB U
OCHOBAHWH,

UCIOJIB30BaTh MPUEMBI PEQUICKCUU JIJIsl OLICHKH CUTYallud, BEIOOPA BEPHOTO
pELIEHS; YMETH OLIEHUBATH PUCKH U CBOEBPEMEHHO ITPUHUMATDH PEIIEHUS 110 UX
CHIWKEHUIO, TPUHUMATH MOTHUBBI M apTYMEHTBI IPYTUX IIPH aHAITU3E PE3YJIBTATOB
JEATENBHOCTH, TPUHUMATL c€0sl, TOHUMAasi CBOM HEIOCTaTKW W JOCTOMHCTBA,
NPAHUMATh MOTHUBBI W  APIrYMEHTHl JPYIUX TIPH aHAIM3E  PE3YJIBTATOB
JEATENBHOCTH;, MPU3HABATH CBOE MPABO U MPABO JPYTHX HA OMIMOKH.



B mporiecce moCTHXKEHUST JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHHWS MPOTPAMMBbI
no (U3MKE IS YPOBHS CpPEIHEro o00Iero oOpa3oBaHus y OOyYarOMIMXCS
COBEPIIICHCTBYETCS SMOIMOHATBHBIT UHTEIJICKT, npeanoararomii
c(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKITFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABJICHUS Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ceOe€;, CaMOPETyJUPOBaHMWsS, BKIIFOUYAIOIIETO CAMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEACHUE, CHOCOOHOCTH
aJanTUPOBATHCA K ASMOIMOHAIBHBIM M3MEHEHMSIM W TMPOSBIATH TMOKOCTh, OBITH
OTKDPBITHIM HOBOMY, BHYTPEHHEH MOTHBAIlMK, BKJIOYAIOIICH CTPEMIICHUE K
JOCTHKCHMIO TICJTA U YCIIEeXY, ONMTUMM3M, MHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH
UCXOJS M3 CBOMX BO3MOXKHOCTEH, SMIATHH, BKIFOYAIOIICH CTOCOOHOCTh TOHUMATh
SMOIMOHANIBHOE COCTOSHUE JPYTUX, YUYMTHIBaTh €ro TMPH OCYIICCTBICHUHU
oOeHust, CIOCOOHOCTh K COYYBCTBHUIO M COMEPEKUBAHUIO, COIMAIIEHBIX HABBIKOB,
BKJTIOYAIOIIUX CITOCOOHOCTD BBICTPABATh OTHOIICHUS
C IPYTMMH JIFOJbMH, 3a00TUTHCSI, TIPOSABIIATH MHTEPEC U pa3peniatb KOHQIUKTHI.

HPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIE Pe3yibTarbl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMECHHIA:

JEMOHCTPAPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKM B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHUHBI MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJOTHA, B NPAKTHUYECCKOH NEATEIBHOCTH JIOJCH, YUYUTBIBATH T'PAHMIIBI
NPUMCHECHUS  M3YYEHHBIX  (DU3MYECKMX  MOJENCH: MarepuanbHas  TOYKa,
WHEPLHATIbHAS CUCTEMA OTCYETA, Aa0COMOTHO TBEPAOE TENO, MICAIBHBIN ras,
MOJIEJTA CTPOCHUS Ta3oB, XKUAKOCTEW M TBEPABIX TEJI, TOUCUHBINA DJICKTPUUCCKUI
3apsi] NPy PEeIEHUN PU3NYECKUX 33124,

pacro3HaBarh (PU3MUECKHUE SBICHUS (MPOLECCH) U OOBICHIATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJEKYJIIPHO-KMHETHYECKON TEOPHHM CTPOCHHS BEIIECTBA U
ANIEKTPOAMHAMUKHN.  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBWKCHHUE, CBOOOJHOC TMAJEHUE TEN, IBMXKEHHE MO OKPY>KHOCTH, HHEPIMS,
B3auMojicicTBrE Te, MU Py3us, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUJKOCTEN 1
TBEPJBIX TEJ, UBMEHEHUE 00bEMA TEJI MPU HATPEBAHUU (OXJIAKACHUHM ), TEIJIOBOE
pPaBHOBECHE, UCMAPCHUE, KOHJACHCALMS, MJIABJICHHUE, KPUCTALIM3alus, KUTICHUE,
BJIQKHOCTh BO3[yXa, OBBILICHUE JABICHUS ra3a IPHU €ro HarpeBaHUM B 3aKPBITOM
COCyZE, CBs3b MEXKAY MAapaMEeTpPaMH COCTOSHUS Tra3a B  M30MPOLECCaXx,
JNEKTPHU3ALMS  TEN, B3aMMOJCHCTBUE 3apsI0B;, OINKCHIBATH MEXAHHYECKOE



JBUKEHUE, UCTIOB3YS (PU3NUYECKUE BETMUMHBL, KOOPAUHATA, MyTh, MEPEMELICHUE,
CKOPOCTb, YCKOPEHHE, Macca Tella, CHIa, UMIYJIbC TENA, KWHETUYECKAsh SHEPTUs,
NOTCHUMAIbHAS SHEPIUs, MEXAHWYECKas padoTa, MEXAHUYECKAs MOIHOCTb, MPH
OMUCAHUM TPABWIBHO TPAKTOBATh (PUINYECKUA CMBICI HCHOJIb3YEMBIX BEJIUYMH,
ux O00O03HAYCHHMS W €AWHMIIBI, HAXOJWTh (POPMYJIbI, CBS3BIBAIOIIAE JAHHYIO
(OUBMYECKYI0 BEJIIMYMHY C JPYTUMU BEIMYMHAMM, OINHUCHIBATH HW3YYEHHBIC
TEIJIOBBIC CBOMCTBA TE U TEIUIOBBIE SIBIICHUS, UCTIOJIb3Ysl (PU3UUECKUE BEITMYMHBIL
JABJICHAE Ta3a, TEMIEpAaTypa, CPEAHss KHHETHYECKAs SHEPrusi XaOTHUYECKOTO
JOBWKCHHST MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO
TEMJIOTHI, BHYTPEHHSISL SHEPTHs, padoTa ra3a, Kod(QPUIMEHT MOJE3HOr0 ACUCTBUS
TEMJIOBOrO JIBUraTEsl; MPU OMUCAHUM MPABUJIBHO TPAKTOBATH (PU3UUYECCKUN CMBICT
UCIOJIB3YEMbBIX BEJIMYMH, WX OOO3HAUYCHHUS W €IUHUIBI, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTMMH  BEJIMYMHAM,
OMHCHIBATh M3YYCHHBIE SJIEKTPUUYECCKHE CBOMCTBA BEIIECTBA M JIICKTPUYECCKHUE
ABJICHUS (ITPOLIECCHI), UCMONB3Ys (PU3NUECKUE BEIMYMHBL: SICKTPUYECKUI 3apsiy,
ANEKTPHYECKOE MOJIE, HAMPSHKEHHOCTD NOJS, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
NPy ONHCAHWUM TPABWIBHO TPAKTOBATh (PUBUUYECKUH CMBICT HMCHOJIB3YEMbIX
BEJIMUMH, WX OOO3HAYCHWS W EAVHUILL, YKa3bIiBaTh (POPMYJIbI, CBS3BIBAIOIIUE
NaHHYI (U3UYECKYIO BEIMYMHY C JPYTUMH BEIWYMHAMH, AHAIU3UPOBATH
(PU3UYECKUE MPOIECCHl U SBJICHUS, UCTIONB3YS (PU3NUECCKUE 3aKOHBI U TTPUHIIATIIBI:
3aK0H BceMHUpHOro tsrotreHusd, [, II u Il 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON PHEPrUM, 3aKOH COXPAHEHUS WMMITYJIbCA, MPUHIUI CYNEPIO3UIIMH
CUJI, TMPUHIMUIT PABHOMPABHS HMHEPLHHUAJBLHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-
KHMHETUYECKYIO TEOPUIO CTPOCHHUS BEIECTBA, T'a30BBIC 3aKOHBI, CBA3b CPEIHEH
KMHETUYECKOW SHEPrMHM  TEIJIOBOIO  JBMIKEHMS MOJIEKYJ ¢  aOCONFOTHOH
TEMIICpaTypoil, TEPBbI  3aKOH  TEPMOJWHAMHMKH, 3aKOH  COXPAHCHUS
ANEKTPHYECKOTO 3apsijia, 3akoH KynoHa, mpu 3TOM  pasnvyarh CIOBECHYHO
(OpMYJMPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BBIPAKCHHE W YCIOBHS (TPaHMLIBI,
001aCTH) TMPUMEHUMOCTH, OOBICHATH OCHOBHBIC MPUHIUIBI JCHCTBUS MAaIIWH,
npruOOpPOB M TEXHUYECKHUX YCTPOWCTB, pas3avyarh yYCIOBUS HX O€30MaCHOrO0
UCIOJIb30BAHUSI B TOBCCIHECBHOW JKW3HUW, BBIMOJHATh OKCICPUMEHTHI 10
UCCIEN0BAHNUIO (PUBUUCCKUX SIBJICHUH U

MPOLIECCOB € HMCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHWI, MpPU STOM
dopMynupoBarh MpodOjeMy/3alady M TUIOTE3y Y4YEOHOrO DKCIEPUMEHTA,
coOMparb yCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYIOBaHUS, MPOBOAWTL OMBIT H
(OpMyNMpOBaTh BBIBOJABI, OCYUIECTBISATh MPSIMbIE W KOCBEHHBIC W3MEPCHHS
(pU3NYECKUX BEIWYMH, MTPU 3TOM BBIOMPATH ONTUMAIBHBIA COCOO M3MEPEHUS U



WCMOJb30BaTh  M3BECTHBIE  METOABl  OLEHKH MOTPEMIHOCTEH  HM3MEPEHUH;
UCCIIEIOBATh 3aBUCUMOCTH MEXKIY PU3NYECKUMU BETMUMHAMH C

UCMOJb30BAHUEM TPSAMBIX M3MEPEHHIA, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(pUKCUPOBATh PE3YJBTATHl MOJYUYCHHON 3aBUCUMOCTH (DPU3MUECKHUX BEJIWYMH B
BUJE Tabmuy W TpaQuKoOB, JENNaTh BBIBOJABI MO PE3yJIbTaTaM HCCIEAOBAHUS,
coOronaTh mpaBuia O€30MacHOro TpyJAa MPU MPOBEICHUM HWCCIACAOBAHUN B
paMKax y4eOHOro SKCIEPUMEHTA, YYEOHO-MCCIENOBATENILCKOW W MPOEKTHOM
JESATEILHOCTA € WCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
00OpyIOBaHUs, peEIIaTh PaCUYETHBIE 337aud C SIBHO 3aJaHHON (pU3MYECKOMH
MOJIETIBIO, MCIONIb3Ys (PM3MYECKHAE 3aKOHBI W MPUHUMUIBI, HA OCHOBE aHaIW3a
YCIIOBUSL 3a7aud  BBIOMpAaTh (PU3MYECKYID MOJENb, BBIACHATh (PUINUYECCKHUE
BEIIMYMHBI U (POPMYJIBI, HEOOXOAUMBIE Ui €€ PEIICHUs, TPOBOJUTh PACUETHI U
OLICHWBATh PEATBHOCTh MOJYYEHHOTO 3HAYEHUS! (PU3NUYECKOH BEIMYMHBI, PEIIATH
KAUECTBEHHBIC 33Jla4M. BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO LEMOUYKY
paccy>KICHUH C OMOPOil HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHSI,

UCMONBb30BaTh  MPH  PEMIEHUH  yY4eOHBIX  33Ja4  COBPEMECHHBIE
WH(HOPMALMOHHBIE TEXHOJIOTUM AJIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALINH
Y TIPEACTABJICHUS yYeOHOW U HAYYHO-MOMYJISIPHON HH(POPMALMK, TOJTYYEHHOMN 13
Pa3IMYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOTy4aeMy0 HHPOPMALUIO;
NPUBOJUTH MPUMEPHI BKIAAA POCCUHCKHAX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAyKH, OOBSICHEHMEIPOLECCOB  OKPYKAKOIIErO MUPA, B Pa3BUTHE
TEXHUKHA M TEXHOJIOTWH, WCIOJB30BaTh TEOPETHUUECKHE 3HAHHS MO (PU3HKE B
MOBCEJHCBHON JKM3HU JJI1  oOecreueHus O€30MacHOCTH Npu  OOpalieHUuH ¢
npuOopaMM M TEXHUYECKHMHU YCTPOMCTBAMHM, Uil COXPAHEHUS 3[0pPOBbI W
COOJIOACHUSI HOPM SKOJIOTHUYECKOTO MOBEIEHUS B OKPY>KAKOIIEH cpeae; padoTaTth B
IPYMIIE C BBIMOJHEHUEM PA3JIMYHbIX COLAATBHBIX POJICH,

IUIAHAPOBAaTh pabOTy TpyNObl, PalMOHAIBHO PACIPEACTATh OOS3aHHOCTH M
TUTAHAPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJCKBAaTHO OLICHHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOMN MPOOIEMBI.

K kxonmy oOyuenuss B 11 wkjacce mpeaMeTHblE Pe3yjbTaTel Ha 0OAa30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYYAOIINXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKM B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHUHBI MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKH H
TEXHOJIOTUN, B IMPAKTUYECCKON IEATEIBHOCTH JIFOJEW, ILEIOCTHOCTE W €HUHCTBO
(U3AYECKOM KApTUHBI MHPA;, YUYUTHIBATH T'PAHMILBI MPUMEHEHHS W3YYCHHBIX
(PU3AYECKUX MOJECIEH: TOUYCUHBIA SJIEKTPUUYCCKUNA 3apsii, JIyd CBETa, TOUYCUHBIN
HMCTOYHHK CBETA, AACPHAA MOJEIBL aTOMa, HYKJIOHHAsI MOAEIb AaTOMHOT'O A1pa IPH



peleHun (PU3NYECKUX 3a]a4;, PAclO3HaBATh (U3NUYECKUE SIBICHUS (MPOLIECCHI) U
OOBSCHATH MX HA OCHOBE 3aKOHOB JJIEKTPOJMHAMMKM M KBAHTOBOU (DU3WKH:
ANEKTPHYECKAsE MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE
JNCUCTBHS TOKA, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMAarHUTHAas WHIYKLHAS,
JCHCTBIE MAarHUTHOTO TMOJIsI HA MPOBOAHMK C TOKOM W ABWKYIUMHCS 3apsn,
AJIEKTPOMATHUTHBIE KOJICOAHWsST W BOJHBI, MPSAMOJUHEHHOE PacCHpOCTPAHEHUE
CBETa, OTPAKCHHE, MPEIOMIICHHE, MHTEphEpeHIMs, TUPPAKIMS W MOISPUA3ALHS
cBeTa, aucrnepcust ceeta, (otodnekrpudyeckuii d3pdext (hotorddexT), cBeToBOE
JaBJICHAE, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTPa aroMa BOAOPOAA, €CTECTBEHHAS
Y WCKYCCTBEHHAs PAJMOAKTUBHOCTB, OMHCHIBATH M3YyUYEHHBIC CBOMCTBA BEIIECTBA
(3NEKTPUYECKHAE, MArHUTHBIC, ONTHYECKUE, DJIEKTPUUYECKYK) MPOBOJAUMOCTb
Pa3NMYHBIX CPEl) W DIICKTPOMArHUTHBIC SIBICHUS (ITPOLIECCHI), HWCHOB3Ys
(PM3AYECKUE BEMUMHBL. JJICKTPUYECKUI 3apsd, CHJIA TOKA, JIICKTPUYECKOE
HaNpsDKEHUE,  DJIEKTPUYECKOE  COMPOTUBIIEHUE,  PA3HOCTh  MOTECHUMAJIOB,
ANEKTPOABIOKYIIAS cuia, padoTa TOKA, WHAYKOUS MAardHUTHOTO TOJIsA, CHJIa
Awmrniepa, cuna JlopeHua, WHAYKTUBHOCTh KaTYIIKH, SHEPrUs AJIEKTPAYECKOTO U
MArHMTHOTO TOJICH, TMEPUOJ M 4YacToTa KoJcOaHWid B KOJICOATEIbHOM KOHTYPE,
3aps M CWJIA TOKA B MPOLECCE TAPMOHUYECKUX JJIEKTPOMArHUTHBIX KOJIEOAHWUH,
(POKYCHOE PACCTOSHME M ONTHUYECKAs CUJIa JIMH3BI, TPA ONUCAHWM MPABHIILHO
TPaKkTOBaTh (PU3MUECCKUIA CMBICI MCHOJB3YEMBIX BEJMYMH, WX OOO3HAUYCHUS W
€MHULBI, YKa3bIBaTh (DOPMYJIBI, CBA3BIBAOIIME JTAHHYIO (PU3HMUECKYIO BETMUMHY C
JAPYTHMU BETMYNHAMM,

ONKCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHWS M MPOLECCH, HCIONb3Ys
(PM3AYECKUE BEJIMYUHBL CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI W
4acTOTa CBETA, SHEPTUS U UMMYJIBC (POTOHA, MEPUOJ MOJTypacnaga, SHEPTHs CBS3H
ATOMHBIX SJIE€P, NMPU ONHCAHWW MPABWIBHO TPAKTOBATH (PU3MYECKHUIA CMBICH
UCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYECHMs] W CAWHULBI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAOIIME JAHHYK (PHU3MYECKYX0 BEIMYMHY C JPYTHMH BEIMYMHAMM,
BBIUMCIIATh 3HAYEHHE (PU3NUECKOW BEIUYMHBI, AHAJIM3UPOBATh (PUINUYCCKHUE
NPOLECCHI U SBJICHUS, UCIONB3Ys (PM3MUECKUE 3aKOHBI M PUHLMIBL. 3aKOH OMma,
3aKOHBI MOCJICIOBATENLHOTO W MAPAUIENBHOIO COSAMHEHNS MTPOBOAHHUKOB, 3aKOH
Jbkoyns—JleHna, 3aKOH 3IEKTPOMAarHUTHONH WHAYKLIMHW, 3aKOH MNPSIMOJIMHEHHOTO
pPacrpOCTPAaHEHHS CBETA, 3aKOHBI OTPAXKEHMS CBETA, 3aKOHBI MTPEIIOMIICHUS CBETA,
ypaBHeHue OWHITERHA s POoTodP(PeKTa, 3aKOH COXPAHCHHS SHEPrUM, 3aKOH
COXPAHCHHUs WMITYJIbCA, 3aKOH COXPAHCHHs DJIIEKTPUYECKOrO 3apsaa, 3aKOH
COXPAHEHHUsI MACCOBOI0 YKCIIA, MOCTYJIAaThl bopa, 3aKOH PaMOAKTUBHOTO pachaja,
OpU 3TOM Pa3Myarh CIOBECHYHO (DOPMYJIMPOBKY 3aKOHA, €r0 MareMaTH4eCKOe



BBIPAKCHAEC W YCIIOBUS (IpaHulpbl, O0JAacTH) MNPUMEHUMOCTH, OIPEAENATH
HAMPABJICHUE BEKTOPA UHAYKIIMA MATHUTHOTO MOJIs MPOBOIHUKA
C TOKOM, CHJIbI AMIiepa U CUJIbl JIOpEeHIa; CTPOUTh U OMHUCHIBATH H300paKECHHUE,
CO3aBacMOE MIIOCKUM 3E€PKAJIOM,
TOHKOM JINH30H; BBIIOJTHATE SKCIIEPUMEHTBHI 110 HCCIEA0BAHUIO (PU3NIECKAX
SIBJICHUA U
NPOLECCOB C MCIOJB30BAHUEM NPIMBIX M KOCBEHHBIX W3MEPEHMIA: MPH 3TOM
dbopMmynupoBare npodsieMy/3aiady M THUNOTE3Y Y4YEOHOro SKCHEPUMEHTA,
coOuparb YCTAHOBKY W3 MPEUIOKEHHOrO OOOPYAOBAHHWS, MPOBOAUTH OMNBIT U
(OpMyTMPOBATh BBIBOJBI, OCYLICCTBISATH MNPSIMBIE M KOCBEHHBIC H3MEPCHHS
(PU3AYECKUX BEIMYMH, MPUA 3TOM BHIOMPATh ONTHMAJBHBIA CHOCOO M3MEPEHUS U
UCIOJIb30BaTh ~ W3BECTHBIE  METOJBl  OLICHKM MNOTPEIIHOCTEH  M3MEPEHMIA,
UCCIICIOBATh 3aBUCUMOCTH (PM3MYECKUX BEJIIMYMH C HKCIMOJIb30BAHUEM MPIMBIX
U3MEPEHUI: MPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
NOJIYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BHJC TaOMML U rpaduKos,
JIeNIaTh BBIBOJBI MO PE3yJIbTaTaM MUCCICI0OBAHUS, COOMOIATh TPAaBUIa OE30MACHOTO
TpyJa TOpHA TPOBEACHUM HCCICAOBAHMI B paMKax Y4YeOHOTO JKCIEPHMEHTA,
y4€OHO-UCCIEIOBATENLCKOH M MPOEKTHOW JEATEIbHOCTH €  MCHOJIb30BAHUEM
WU3MEPUTENIBHBIX YCTPOMCTB U 1a00PATOPHOTO 000PYIOBAHUS, PEIIATh PACUETHBIE
3a/1a4M C SIBHO 3aJaHHOM (PM3NUYECKONH MOAECIBIO, UCNIONB3YS (PU3UUECKUAE 3aKOHBI U
NPUHLIMIIBI, HA OCHOBE aHAJM3a yCIOBUS 3aJa4d BBIOMPATh (PU3HUECKYIO MOJETD,
BBLACTIATE (DPU3WUYECKUE BEIMYMHBL U (POPMYJIBI, HEOOXOIUMBIE JUIs €€ PEIICHUS,
OPOBOAMTH PACUY€éTbl W OLEHUBATh PEAJBHOCTh TMOJYYEHHOTO  3HAYCHHS
(pU3AYECKOM BEIMYMHBL, PEIIaTh KAYECTBEHHBIE 33Ja4YM: BBICTPAMBATH JIOTHUYECKA
HENPOTUBOPEUYMBYIO LIEMOYKY PACCY)KICHUH € OMOpPOA HAa HM3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHUS,

UCIOJIb30BaTh  MPU  PEHICHMH  Y4YeOHbIX  3a7a4  COBPEMEHHBIE
WH()OPMALMOHHBIE TEXHOJIOTHH JJISl MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALH
Y TPEICTABICHAS YYeOHOM M HAay4HO-MOMYJIIPHOM MH(pOPMALMK, TOTYYEHHOH W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKHA AHATTM3UPOBATH MOJIYYACMY0 HHPOPMALIHIO;
OOBSCHATh NPUHLMIBI ACHCTBHS MAllMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pa3nuuaTh YCIOBUS WX O€30MACHOTO MCMOJB30BaHUS B TMOBCEIHEBHOW >KW3HM,
NPUBOJUTH TMPUMEPHI BKJIAA POCCHICKMX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYKAKOLIET0 MUpPA, B Pa3BHTHE
TEXHUKHM M TEXHOJIOTWMH, WCHOJB30BAaTh TEOPETHYECKHE 3HAHWS MO (PU3HKE B
MOBCEHEBHON KM3HU JUIsl o0ecneyeHuss Oe30MacHOCTH Mpu  OOpalieHUuH C
nprudopaMl M TEXHUYECKAMH YCTPOHCTBAMM, JUIsl COXPAHECHHs 310POBbS H
COOJIFOACHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KAKOIIEH cpene; padoTarh B



IPYNIE C BBHIMOTHCHUEM PA3JIMUYHBIX COUMAIBHBIX POJIEH, MIaHUPOBaTh padboOTy
IPYMIbL, PALMOHAILHO PACHPEENATh 00S3aHHOCTH M IUIAHUPOBATH ACITEIBHOCTD
B HECTAHAAPTHBIX CHUTyalUMWsX, AaJCKBAaTHO OLCHWBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYMIBI B PEIIEHUE paCCMaTPUBAEMOM MPOOIEMBI.



TEMATUYECKOE NMNJ1AHNPOBAHUE 10 K/1ACC

HanmeHoBaHMe pa3fenoB uU Tem
Ne n/n
nporpamMmmbl

KonnyectBo 4acos

KOHTpONnbHbIE MpakTnyeckne
Bcero

paboThbl paboTb

Pasgen 1. PNUSNKA MW METO bl HAYYHOIO MO3HAHWA

11 ®dun3mMKa N MeToAbl HaAy4YHOro NO3HaHUA

VToro no pasgeny

Pasgen 2. MEXAHUNMKA

2.1 KnHemaTunka
2.2 OnHamnka
2.3 3aKOHbl COXpaHEHMA B MeXaHuKe

MToro no pasgeny

18

Pasgen 3. MONEKYJTAPHAA ®UN3NKA N TEPMOANHAMUWKA

OCHOBbI MONIEKYNSAPHO-KNHETNYECKO

31 Teopuu

O/NNeKTPOHHbIE

(ungpoBble)
o6pasoBaTefibHble

pecypchl

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bubnunoteka LLOK
httos://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

bubnunoteka LLOK
httos://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

3.2 OCHOBbI TEPMOANHAMUKN

ArperaTHble COCTOSIHWSA BeLLeCcTBa.

33 das3oBble rnepexonbl

VToro no pasgeny

Pasgen 4. SNEKTPOOVHAMUKA

41 dneKTpocTaTnKa

MOCTOAHHbIN 31eKTPUYECKUI TOK. TOKMN B

4.2 pasNYHbLIX cpeaax

VToro no pasgeny

Pe3epBHOe Bpems

OBW EE KONMNYECTBO HWACOB IO
MPOrPAMME

10

24

10

12

22

68

bnénuoteka LLOK
httos://m.edsoo.ru/7f41bf72

buénunoteka LLOK
httos://m.edsoo.ru/7f41bf72

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

bnbnmoteka LLOK
httDs://m.edsoo.ru/7f41bf72


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

11 KNTACC

KonnyectBo 4acos 3]'IeKTpOHHbIE

HanmeHoBaHMe pasfgenioB U Tem (LI,I/ICprBbIe)

Ne n/n
nporpamMm bl KoHTponbHble  lMpaKTuyeckue obpasoBaTenbHble

Bcero
paboThl paboThl pecypcel

Pasgen 1. S NIEKTPOOVHAMUKA

MarHuTtHoe nose. 3neKTPOMarH1MTHas Bubnnoteka LLOK
11 NHOYKUUSA 1 1 2 httos://m.edsoo.ru/7f41c97c
VToro no pasgeny u

Pasgen 2. KOJIEBAHWNA N BOJIHbI

MexaHn4yeckue 1 3aneKTpoMarHnTHbIe Bubnnoteka LLOK
21 Koneb6aHus 9 1 httos://m.edsoo.ru/7f41c97c
MexaHn4yeckune 1 3NeKTPOMarHMTHbIE BOJIHbI Bubnunoteka LLOK
2.2 5 1 httos://m.edsoo.ru/7f41c97c
bubnunoteka LLOK
2.3 OnTnka 10 2 httos://m.edso0.ru/7f41c97c
VToro no pasgeny 24

Pasgen 3. OCHOBblI CMEUMA/NIbBHOW TEOPUM OTHOCUTE/NIBHOCTMW

OCHOBbI CneymnanbHoM Teopum bubnnoteka LLOK
31 OTHOCUTE/IbHOCTYU 4 1 httos://m.edsoo.ru/7f41c97c


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

VToro no pasgeny

Pasgen 4. KBAHTOBAA ®N3NKA

41 O7eMeHTbl KBAHTOBOW ONTUKU
4.2 CTpoeHune atoma
4.3 ATOMHOE a4p0

VToro no pasgeny

Pasgen 5. 3JIEMEHTbI ACTPOHOMWU N ACTPO®IN3] KN

51 DNeMeHTbl aCTPOHOMMU 1 aCTPON3NKN

WMToro no pasgeny

Pa3gen 6. OBOBL AL EE NMOBTOPEHNE

6.1 O606LLatoLLee MOBTOPEHME

WTtoro no pasgeny

Pe3epsHoe Bpems

OBLUWLEE KOJIMYECTBO YACOB N0 NPOrPAMME

15

68

bnénuoteka LLOK
httos://m.edsoo.ru/7f41c97c

bnénuoteka LLOK
httns://m.edsoo.ru/7f41c97¢c

bubnuoteka LLOK
httns://m.edsoo.ru/7f41c97¢c

bubnunoteka LLOK
httns://m.edsoo.ru/7f41c97¢

Bubnnoteka LIOK
httns://m.edsoo.ru/7f41c97c


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

YUYEBHO-METO/IMYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O IPOIIECCA OBA3ATEJ/IbHBIE YUYEBHBIE
MATEPHAJIBI U1 YYHEHUKA

. ®duzuka, 10 kmace/ KacksHoB B.A., OOmecTBO ¢ OrpaHu4YeHHOMR
OTBETCTBEHHOCTHIO « IPODAY; AkumoHEpHOE 001IeCcTBO «M31aTenbCcTBO
«IIpocsereHue»

. Oduzuka, 11 knace/ KacksHoB B.A., OOmmeEcTBO ¢ OrpaHuYeHHOMR
OTBETCTBEHHOCTHIO «J[PODAY; AkmonepHoe o0imecto «M3aaTenbeTBo

«IIpoceereHue»

METOINYECKUNE MATEPHUAJIBI JUIA YUUTEJIA
[Tporpamma kypca ¢pusuku 1is 10—11 kmaccos. ba3oslii ypoBeHs (aBTOp B.

A. KacbsHOB)

YMK «®uszuka. 10 xnacc. bazoBblil ypOBEHbY

1. ®uzuka. 10 wimacc. ba3oBbiii  ypoBeHb. YUEOHUK C DJIEKTPOHHBIM
npuiokeHueM (aBTop B. A. KacbsHOB).

2. ®uzmka. 10 xnacc. ba3oseiii ypoBeHb. Meroanueckoe nocodue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 knaccel. ba3oBelil ypoBeHb. TeTpanp i 1abopaTOPHBIX

pabot (aBTophl B. A. Kacksnos, B. A. KoposuHn).



4. ®uzuka. 10—11 xmaccel. ba3oBelii ypoBeHb. KOMIUIEKT TeTpaaei ass
KOHTPOJIBHBIX paboT (aBTop B. A. KacesHOB)

5. ®uzuka. 10 knace. J[uapakTuyeckne KapTouku-3aaanus (aBTopsl M. A.

VYurakos, K. M. Ymaxkos).

YMK «®Dwusuka. 11 knacc. bazoBblil ypOBEHbY

1. ®uzuka. 11 knacc. ba3oBelii  ypoBeHb. YYEOHMK C 3JIEKTPOHHBIM
npuiokeHueM (aBtop B. A. KacbsHOB).

2. ®uzuka. 11 kmace. ba3zoBelil ypoBeHb. Metoauyeckoe nmocodue (aBTop B.
A. KacbsiHOB).

3. ®uzuka. 10—11 knaccel. ba3oBelil ypoBeHb. TeTpanp i 1abopaTOPHBIX
pabot (aBTophl B. A. Kacksnos, B. A. KoposuHn).

4. ®uzuka. 10—11 kmaccel. ba3oBeiii ypoBeHb. KOMIUIEKT TeTpaacit s
KOHTPOJIBHBIX paboT (aBTopsl B. A. Kacesnos, Y. B. Urpsmos).

5. ®u3uka. 11 knace. JlupakTuueckue KapTouku-3aaanus (aBTopel M. A.

VYurakos, K. M. Ymakos).

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH

NHTEPHET
1 http://nsportal.ru - counanbHas c€Th paOOTHUKOB 00Opa30BaHUS.

2 http://markx.narod.tu/pic/ - puzuka B MIKOJIE.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival. 1september.ru/articles/ - pecTuBaIbL METArOrHYECKUX UACH

«OTKPBITBIA YPOKY.
4 http://www fizika.ru/ - caiit quist yuurenei (pU3HKU U UX YYEHUKOB.

5 http://www.physics.ru/ - MmaTepuabl o PpU3nKe.
6 www . ege .edu.ru - uHpopmanronubiii nopran EI'D.

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


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

