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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO
oO1mrero oopa3oBaHusi pa3paboTaHa Ha OCHOBE TOJIOKEHHUI U TPEOOBAHMIA
K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBEI,
npeacrasieHupix B GI'OC COO, a Ttakke ¢ yd4€toM deaepanbHOi
paboueit mporpaMMbl BOCIIUTAHUS U KOHIICTIIIMH TPETNOAaBaHusl yaeOHOTO
npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHu3anusax Poccuiickoi
denepanuu, peaiu3yIMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Copnepxanue  mporpamMMmbl 1o (U3WMKE  HampaBlIeHO  Ha
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa oOyuatomuxcs 10—
11 kmaccoB mpu oOydeHHM uX (Pu3NKe Ha 0A30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JIEATETLHOCTHOTO  moaxona. llporpamma mo  dusuke
cootBercTByeT TpeboBanusam DPI'OC COO K  mIaHUpPyEeMBIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yibTaTaM 00y4YeHUs,
a TaKXe YUYWUTHIBAET HEOOXOJMMOCTh pean3aluu MEKIPEIMETHBIX
CBs3ell (M3MKM C €CTECTBEHHO-HAYyYHBIMU y4eOHBIMU TpenMeramu. B
HEW OMNpeneNstoTCs OCHOBHBIC M€ H3y4eHHs (U3UKA HAa YPOBHE
cpenHero oOmmiero oOpa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS
Kypca (U3MKH: JWYHOCTHBIC, METAaNpeIMETHbIE, MpeaMeTHbie (Ha
0a30BOM YpOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUJTAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca ¢u3NKu Ha 6a30BOM
YpOBHE, B TOM UHCJE MPEAMETHBIE PE3yJIbTAaThl IO TOJaM
o0yueHus;

e cojepkaHue ydeOHoTo npeamera « Pu3nkay 1mo rojgam oOy4eHwusl.

du3rka Kak Hayka 0 HanboJiee 001X 3aKOHAX MPUPO/IBI, BEICTYTIAS
B KauecTBe y4eOHOIO MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]
B CHCTeMY 3HaHWi 00 okpyxaroriem mupe. llkonbHbll Kype Quznku —
CUCTEMOOOPA3yIONUi ISl €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (DPU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBIICHUH,
U3y4aeMbIX XHMHEH, Ouonorueit, ¢usmdeckoil reorpaduenn U
actpoHomueit. Mcmonap30BaHMEe W aKTUBHOE NMPUMEHEHHE (DHU3MYECKUX
3HAHHUW OTPEIEIeT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUN B
chepe SHEePreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYEHUS! HOBBIX
MaTepHaioB C 3aJaHHBIMH CBOMCTBAMU U Jpyrux. M3ydenwe ¢uznku
BHOCUT OCHOBHOM BKJIaJd B (OpMUpOBaHHE €CTECTBEHHO-HAYYHOUN
KapTUHBI MUpa oOydwaromuxcsi, B (OpMHpPOBAHWE YMEHHUUA NPUMEHSTh
HAy4YHBIA METOJ TIO3HAHUA TIPU  BBHIMOJHEHUU WMMH  YYEOHBIX
HCCIICIOBAaHUM.

B ocHOBy Kkypca ¢u3MkuM s ypOBHS CpPEAHErO  OOIIero
oOpa3oBaHUs TOJIOXKEH PsI UJICH, KOTOPhIE MOKHO paccMaTpHUBaTh Kak
MPUHITUIIBI €T0 TTOCTPOCHHSI.

Hoess yenocmnocmu. B COOTBETCTBHM ¢ HEW Kypc SBISICTCS
JIOTUYECKUA 3aBEPIIEHHBIM, OH COJIEPKUT MaTephal M3 BCEX pa3/IesioB
(GU3HUKY, BKIIOYACT KaK BOMPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOM
buzukm.

Hoesa cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca
¢bu3ukn o0beAMHEH BOKPYTr (U3MYECKUX Teopuil. Bemymmm B Kypce
ABysieTCsl  (POPMUPOBAHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepHH, BEIIECTBE U TOJIE.



Hoea  eymanumapuzayuu. EE€  peanuzamms  mperonaraer
WCIIOJIb30BAaHWE TyMaHUTAPHOTO TMOTEHIHana (HU3UYECKON HaAyKH,
OCMBICJICHUE CBSI3M Pa3BUTHS (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMU, HPaBCTBEHHBIMU u IKOJIOTUIECKUMU
npoOaemMamu.

Hoesa npuxnaomnoii nanpaenennocmu. Kypc dusuku mpenmonaraer
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
MIPUJIOKECHUN U3YyUYEHHBIX TEOPUH U 3aKOHOB.

Hoesa  sxonoeuzayuu  peanmsyeTcss  TMOCPEICTBOM  BBEICHUS
AJIEMEHTOB COJICPXKAHUS, TOCBSIIEHHBIX DSKOJOTUYECKUM TMpodiemMam
COBPEMEHHOCTHU, KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a TakkKe 00CYX ICHHUS MPOOJIeM PAIMOHATIBLHOTO MPUPOIAONOIH30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU HJIEMEHTaMH Kypca (U3UKKM Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHusl SBISIIOTCA (uznueckue Teopuu (hopmupoBanHme
MPEACTABICHUA O CTPYKTYpE IMOCTPOCHHsI (DU3UYECKON TEOpHH, POIU
byHIaMEHTAIBHBIX ~ 3aKOHOB W TNPUHIMIIOB B  COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPUM, IS
OIHMCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CucTeMHO-IeSITENbHOCTHBIN MOJX0J] B Kypce (DU3UKH peain3yeTcs
MPEXJIe BCETO 3a CUET OpraHu3aIi dKCIIEPUMEHTAIBLHON NEITeIbHOCTH
oOyvaroruxcs. s 06a3oBoro ypoBHsA Kypca (UMK — 9TO
MCITOJIb30BaHUE CUCTEMBI (bpOHTaTBHBIX KPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PadOT, KOTOpPhIE B IMporpamme IIo
busnKe OO0BEAMHEHBI B OOMIMUNA CHUCOK YYCHHUYECKHX MPAKTUYECKUX
pabot. Beigenenne B yKa3aHHOM TIepedHE JaO0OpPaTOPHBIX padoT,
MPOBOJIMMBIX JIJII KOHTPOJS U OILIEHKH, OCYIIECTBISCTCS yYaCTHUKAMU
00pa30BaTeILHOTO MPOIEcca UCXO/I U3 OCOOCHHOCTEN TIIaHUPOBAHUS U
ocHameHus kabwHeta (u3uku. I[Ipu 3TOM OOecmeunBaeTCs OBIAACHUE
OOyYarOMIMMHUCS ~ YMEHHUSIMH  TPOBOJIUTH  KOCBEHHBIE  H3MEPEHHS,
UCCJICIOBAHMS 3aBUCUMOCTEH (DU3UYECKUX BEIUYMH U IOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonpmioe  BHMMaHME — yneNSETCA ~ PEIICHUIO  pPAacYETHBIX |
KaueCTBEHHBIX 3amad. [Ipym 3TOM nnsi pacu€THBIX 3a7ad MPUOPUTETOM
ABJISIIOTCS.  3a/1aud € SIBHO  3aJaHHOW  (U3HYECKOW  MOJEINbIO,
MO3BOJISIONINE MPUMEHSATh U3yUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3
OJIHOTO paszfiena Kypca, TaK U MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3/ielioB.
JIisi  KauyecTBEHHBIX 3a/lad MPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha
OoOBsSICHEHHE TIpOTEKaHWs (U3UYECKUX SBICHUA H TIPOIECCOB B
OKpYy’Karolel »XW3HH, TpeOyromue BbIOOpa (U3MYECKOH MOACTH s
CUTYAIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOeCTedueHni0 y4eOHOro mporecca 0a30BbI ypOBEHb
Kypca (U3MKH Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS JOHKEH
M3Yy4aThCsl B YCIOBHSX MPEAMETHOTO KabuHeTa GU3HKU WM B YCIOBHUSAX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B xabunere Gu3MKM TOIDKHO OBITh HEOOXOAMMOE J1abopaTopHOE
o0opy0BaHUE [IJIsi BBIMOJTHEHUS YKa3aHHBIX B MporpaMme 1o (usuke
YYCHHUYECKUX IPAKTUYECKUX pabor " JIEMOHCTPALIMOHHOE
obopyoBaHueE.



JlemoHCcTpanmonHoe 060pynoBanue (HOPMHUPYETCS B COOTBETCTBHH
C TMPUHIWAIOM MUHUMAIBHOM  JIOCTATOYHOCTH H  OOECTeYMBaET
MOCTAHOBKY TIEPEUMCICHHBIX B TMporpamMMe M0 (U3UKE KIIFOYEBBIX
JEMOHCTPALUNA JUIsl MCCIICOBAHUSI M3YYaeMbIX SIBIICHUW U TIPOIECCOB,
OMIUPUYECKUX ¥  (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe o0OOpyAOBaHWE I YYCHUYECKUX TMPAKTUYECKUX
pabor dopmupyercs B BHIAC TEMAaTHYECKUX KOMIUIEKTOB H
oOecrieynBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX OOYyYaroluxcs.
TemaTnueckre KOMILIEKTHI JIA0OPATOPHOTO 000PYAOBAHUS JOTKHBI OBIThH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX M ITU(GPOBBIX
npudOpPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPHUTEIbHBIX CHCTEM B BUJIC
1M (POBBIX JTaOOPATOPHUH.

OCHOBHBIMH TIEJIIMH H3y4eHHs] (U3UKU B 0O0IEeM 00pa3oBaHHU
SIBJISIFOTCSL:

e (QopmupoBaHue wuHTEpeca H CTpEeMJICHHS OOYydYaloImUXCsi K
HAYYHOMY M3YyYECHHIO IPUPOJIbI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX
¥ TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE IIO3HAHUS W
dbopmupoBanue HCCJIEI0BATENHCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSM;

e (opmupoBaHMEe HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTaTa
U3Y4YeHUS] OCHOB CTPOCHHUS MaTepuu M (PyHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;

o (opmupoBaHue yMeHUI OOBACHATH SIBICHUS C MCIOJIb30BAHUEM
(dbu3HUecKrX 3HAaHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHE TPEACTABICHUA O POIU (PUUKH ST PA3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTkeHre ITUX Ieel 00ecrieunBaeTCsl PEeIICHUEM CIIETyONTUX
3a/1a4y B MpoIlecce M3ydeHus: Kypca (GU3MKU Ha YPOBHE CPEAHETO OOIIETo
00pa3oBaHUs:

e MPUOOpPETEHHWE CHUCTEMBI 3HAHUK 00 O0O0muX (QuU3nIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsX, BKIIOUas MEXaHHKY,
MOJICKYJISIPHYIO (DU3HKY, IIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(DU3UKY;

e (opmupoBaHHEe yMEHUI MPUMEHSATH TEOPETHUCCKUE 3HAHUS IS
0o0BbsiCHeHUs] (PU3NYECKUX SIBICHUN B MPUPOJE U JJIA MPUHSATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOU KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHHs] Pa3IUYHBIX 3a7a4 C SIBHO
3alaHHON (PU3WYECKONW MOJENbI0, 3a/]ad, MOAPa3yMEBAIOIINX
CaMOCTOATENFHOE CO37aHue (HU3UYECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e TMOHUMaHWE (U3HYECKUX OCHOB U TPHUHIUIOB JEHCTBUS
TEXHUYECKUX YCTPONUCTB M TEXHOJOTUYECKHX TMPOIECCOB, HX
BIIUSTHUS Ha OKPY>KAIOIIYIO CPENY;

e OBJAQJCHHE METOJAMH CaMOCTOSTEILHOTO TIUIAHUPOBAHUS W
npoBeneHus  (PU3MYECKUX  DKCIEPUMEHTOB,  aHalu3a U
UHTEpIpeTaud WH(OpMAIUK, OMPEJETICHHUs JTOCTOBEPHOCTU
MOJIyYEHHOTO PE3YIbTaTa;

e CO3JaHME YyCJIOBHM Ui Ppa3BUTUA YMEHUW IPOEKTHO-
MCCIIEIOBATEIIbCKOM, TBOPUECKOU JIESITEIbHOCTH.



Ha wusydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO
oOmrero obpazoBanusi orBoautcsa 136 ygacos: B 10 kiacce — 68 gacos (2
yaca B HeJzieno), B 11 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemsbiii B mporpamme 1mo (pu3uke nepeueHb J1abopaTOPHBIX
U TPAKTUYECKUX PaOOT SBISECTCA PEKOMEHIOBAaHHBIM, YUHUTENb JENaeT
BBHIOOp TMpOBENCHUS JIA0OPATOPHBIX pabOT W OMNBITOB C Y4ETOM
WHIUBUTYy ATBHBIX 0COOEHHOCTEM o0yyaroIuxcs.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3uka U MeTOIbI HAYYHOT'O MO3HAHUSA

®dusuka — Hayka O npupoge. Hayunple MeTOAB ITO3HAHUS
OKpy»karomiero wmupa. Ponp 3KcliepuMeHTa W TEOpUHU B IMpoLEcce
MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (pHU3UKeE.

MonenupoBanue (U3NYECKUX SBICHUNW M TIpoieccoB. HayuHbie
runote3bl. PuU3NUEeCKUe 3aKOHbl M Teopud. ['paHULBl NPUMEHUMOCTH
¢bu3ndeckux 3aKOHOB. [I[pUHIMIT COOTBETCTBUA.

Pons u mMecto ¢usuku B (popMUpPOBaHMM COBPEMEHHOW HAY4YHOM
KapTHHBI MUPA, B IPAKTUYECKOU IESITEIHHOCTH JIFOJEH.

Jlemoncmpayuu

AnanoroBele  u  1U(dpOBBIE  HU3MEPHUTENbHBIE  TPUOOPHI,
KOMIIBIOTEPHBIE TATUYMKHU.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
newxkenus. Cucrema orcuéra. TpaekTopus.

Ilepemernienne, CKOpPOCTh  (CpeaHsisI  CKOPOCTh, MTHOBEHHAas
CKOpPOCTh) U YCKOPEHHE MaTepHalbHON TOYKH, MUX HPOEKUHUHU Ha OCHU
cucteMbl KoopAauHaT. CliokeHHe MepeMEeIIeHU U CI0KEHHE CKOPOCTEl.

PaBHOMEpPHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JIBUKECHUE.
I'paduku 3aBHCHMOCTH KOOpPIMHAT, CKOPOCTH, YCKOpPEHUS, MNYTH U
MepeMEILICHHS] MaTEpUaIbHON TOUKUA OT BPEMEHH.

CBoboHOE TIasieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonunenHnoe nBuxkeHue. JI[BHKEHHE MATEPUAIBHOM TOYKHU I10
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHENHAs CKOPOCTb. ITepuon v yacToTa oOparieHusl.
LlenTpocTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB, LICMTHBIE U PEMEHHBIE NIEPEAAUH.

Jlemoncmpayuu

Mogens cuctembl OTCUYETa, WIUIIOCTPALMSl KHUHEMaTHYECKUX
XapaKTEepUCTUK JBUKEHHUS.

[IpeoOpa3oBanre  JBWKCHUH C  HCIOJIB30BAHUEM  IPOCTHIX
MEXaHHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOeHHOTO 0T YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaCHUS.

Hanpapnenue cKOpocTu Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yyeHne HEPAaBHOMEPHOIO [BWIKEHHUS C LEJBbIO OIpEICIICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXIY MYTSIMU, IPONJACHHBIMU TEJIOM
32  TOCJIEAOBAaTEIbHbIE  paBHbIE  NPOMEXYTKM  BPEMEHU  MpH
PAaBHOYCKOPEHHOM JIBU>KEHUU C HaYaJbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuyeHne nBMKEHUS IApUKA B BA3KON KUJIKOCTH.



N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuka

[Tpuanun orHocurensHOCTH ['amuies. IlepBeiid 3akoH HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoil 3akoH
Herorona nns marepuanibHOM TO4YkW. Tperunt 3akoH Herotona s
MaTepUaJIbHbIX TOYEK.

3akoH BcemupHoro TAroteHusa. Cuia  Tsxectu. llepBas
KOCMHUYECKAsi CKOPOCTb.

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

Tpenue. Bugbl TpeHus (IOKos, CKOJbXEHUs, Kadenus). Cuna
Tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXKEHHUS U CUJIa TPEHUS MOKOSI.
Koaddumument tpenus. Cuiia CONPOTHBICHHS TMPU JBWKEHUU Tela B
YKUJIKOCTHU WJIU rase.

[TocTymarensHOE U BpamaTebHOE ABUKEHUE a0CONIOTHO TBEPOTO
TeJa.

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpauieHus. Ilmedo cuibl.
YciioBus paBHOBECUS TBEPAOTrO TEA.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:
MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUM.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIiu.

HesecomocTts. Bec Tena npu yckOpeHHOM noabEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecUs TBEPAOTro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomaol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YHOPYTOCTH, BO3HHUKAKOLIUX B
MpY>KWHE U PE3NHOBOM 00paslie, OT UxX JAePOopMaluu.

HccnenoBanue ycnoBuil paBHOBECUS TBEPIOIO TeJIA, UMEIOILLETO OCh
BpAIlCHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

NmMnynbc MarepualibHOM TOYKU (Tea), CUCTEMbl MaTe€pUalIbHBIX
To4yeK. IMIyJibC CUIIBI U1 U3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPaHEHUs
nMIyJbca. PeakTuBHOE NBUKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckass »Heprusi MaTepuaibHOW Toukh. Teopema 00
M3MEHEHUH KHHETUYECKON SHEPTHUH.

[ToreHunanbHass sHeprusa. lloTeHnumanbHas JHEPruUst yOpyro
nebopMupoBaHHON TpYx)uHBI. [loTeHIManbHas SHEpPrus Tenaa BOJIMU3U
MMOBEPXHOCTH 3EMJIH.

[loTenmuanpHple W HEMOTEHIHAIbHBbIE CHIbl. CBsi3b pabOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU IHEPIUU CHUCTEMBI
TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: BOJIOMET,
KONED, NPY>KUHHBINA IMUCTOJIET, ABUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon MOTeHIIMATLHON YHEPTUU B KHHETHUECKYIO 1 OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenne aOCONMIOTHO HEYHNPYroro yjaapa C TMOMOIIBIO JIBYX
OJIMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXaHUYECKOM
SHEPIUH TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HKA U TEPMOJANHAMHUKA

Tema 1. OcHoébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX
ombITHOE 000cHOBaHUE. bpoyHoBckoe aBmxenue. uddysus. Xapakrep
JOBW)KEHUSI W B3aMMOJCHCTBUA 4YacCTHI[ BewecrBa. Mojaenu cTpoeHus
ra3oB, KUJKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOWMCTB BEIIEeCTBAa Ha
OCHOBE J3THUX Mojened. Macca u pasmepsl Mojekyll. KommuectBo
BeniecTBa. IlocrosHHas ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-
KHHETHYECKOW TEOPHUH HMICaTbHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak
MEpa CpeAHEW KHWHETUYECKOM HSHEPrMH TEIJIOBOIO JABUKEHUS YACTHULL
raza. Illkama temneparyp KenpBuHa. ['a3oBble 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Knaneiipona. 3akon JlansToHa. M301polieccsl B UeaibHOM
ra3e¢ ¢ TIIOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. [ 'padudeckoe
MIPEICTABIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:
TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE  BELIECTBA,
dhoTorpaduu MOJIEKyI OPraHUISCKUX COCTUHCHUI.

OnbiTel 10 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBHUKEHHUS.

Mogens onsita llTepHa.

OnbIThl, [JOKa3bIBAIOIIME CYLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, WIUTIOCTPUPYIOIIAsT MPUPOJY JABJICHHUS ra3a Ha CTEHKHU
cocyJa.

OnbIThl, WUTIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS HJI€AbHOIO
rasa, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Onpenenenue Macchl BO3JyXa B KIACCHOW KOMHATE€ Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS U TEMIIEPATYPhl BO3/IyXa B HEHl.

HUccnenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMH COCTOSHUS
Pa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoanHamMuueckas CHUCTEMA. BryTpenHnss JHEPIUs
TEPMOJIMHAMHYECKON CHCTEMBbI U crocoObl e€ m3MmeHeHus. KommuecTtBo



TEIJIOTHl U pabota. BHyTpeHHsIsI »HEPrus OJHOATOMHOIO HJI€ATLHOTO
ra3za. Buael Teronepenadn: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyUYCHHE.
VaenpHass Temwio€MKOCTh BemecTtBa. KoiMuecTBO  TEIUIOTHI  HpH
Teronepeaaye.

ITonarme 006  ammabarHom  mporecce.  IlepBeiii  3aKoH
TepMoauHaMuKU. [IpriMeHeHHe NepBOro 3aKOHa TEPMOJAMHAMUKH K
usornpoieccam. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpaTumocTh TpoOIECCOB B
MIPUPOJIE.

TemnoBble MamuHbl. [IpuHIUIBI AEUCTBUSA TEIUIOBBIX MAIIIWH.
[IpeoOpazoBanust HSHepruv B TEIWIOBbIX MamuHax. Koaddunuent
MOJIE3HOTO JeWcTBUS TeroBoM Mammebel. [uxkin Kapro wu  ero
KO3(pOUIIMEHT TMOJIe3HOTO  JACHCTBHSA. IKOJOTHYECKHE IMPOOJIEMBI
TEIUIOPHEPTE€TUKH.

TexHuyeckre yCcTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: IBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

3meHeHue BHYTPEHHEW SHEPrUM Tella MPH COBEPIICHUU PaOOTHI:
BBUIET TIPOOKM W3 OYTBUIKM TIOJ JEUCTBHEM CXKAaTOTO BO3/yXa,
HarpeBaHue d¢upa B  JaTyHHOH  TpyOke  myTéM  TpeHHS
(BUI€OIEMOHCTpALIMS ).

N3MeHeHne BHYTPEHHEW »HHepruu (TeMIeparypbl) Tena Mpu
Teronepeaaye.

OnbIT O aabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYITHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JABUTATENsI BHYTPEHHETO CTOPAaHMS,
PEaKTUBHOIO IBUTATES.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmosanun geuyecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u KoHAEHcamus. lcmapeHue W KUIICHUE.
AOGcomoTHas 1 OTHOCUTENbHAS BIQKHOCTh BO3Myxa. HachimeHHsiid map.
VYaenbHas Ttemnota mnapooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEpATypPhl
KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdusie Tena. AHU30TPOIHS
CBOMCTB KpucTauioB. JKunkue kpucrtamibl. COBpeMEHHbIE MaTEpHUAabl.
[InaBnenre © KpuUCTaUIM3alMsd. YJEJIbHas TEIJIOTa IUIABJICHUS.
CyOnaumarnusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:
TUTPOMETP U TMCUXPOMETP, KaJOPUMETP, TEXHOJOTHH TIOJIYUYEHUS
COBPEMEHHBIX MAaTepuajoB, B TOM YHCI€ HAHOMATEpPHAIOB, U
HaHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaKHOCTH.

HaGnrogenne HarpeBaHuss ©  IUTABJICHHUS  KPUCTAJUTMYECKOTO
BEILIECTBA.

JIeMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol



N3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Pa3znen 4. DinekTpoanHaMHUKA
Tema 1. Inekmpocmamuka
OnekTpu3anms  TeJl.  JJeKTpudyeckuid  3apsan.  JBa  Buaa

AIEKTPUYECKUX 3apsa0B. [IpoBOIHMKY, JADJICKTPUKHU 151
MOJIYTIPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.
B3aumopericteue  3apsuos. 3akon  Kynona. Toueuynbii

ANEKTPUYECKUN  3apsan.  OlekTpudyeckoe mnojie.  HampskE€HHOCTb
AJEKTPUYECKOTO nouis. [IpuHIMN Cynepno3uiuy 3JIEKTPUUECKUX ITOJIEH.
JIvHMM HANPSKEHHOCTH JIEKTPUUECKOTO TOJIS.

PaGota cun snekrpoctarmueckoro mons. [lorennuman. PasnHocTh
NMOTeHIMANIOB. [IpOBOJIHUKM M JUAJIEKTPUKU B DJIEKTPOCTATUYECKOM
nosne. Jlusnekrpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh.  KoHaeHcatop.  DNEeKTpOEMKOCTh  IIOCKOIrO
KOHJIEHCaTopa. DHEPTHUsl 3apsSKEHHOTO KOHJEHCAaTopa.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
AJIEKTPOCKOIL, JIEKTPOMETP, AJIEKTPOCTATUUYECKAs 3alluTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN ammapar, CTPYWHBIN
IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopenicTBre HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSAKEHHBIX TEl.

IIpOoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIeKTpOocTaTUUECKas 3aluTa.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH  IUJIOCKOTO  KOHJIEHCaTopa OT
IUIONAM IUIACTUH, PACCTOSIHUS MEXIYy HHUMHU W JUDJICKTPUUYECKOU
MIPOHULIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenue 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwiii 3nexkmpuyeckuit mox. Toxu ¢ paznuunvix
cpeoax

ONEKTPUYECKUN TOK. YCJIOBUSA CYUIECTBOBAHUS JIIEKTPUUYECKOTO
Toka. Mctounnku Toka. Cuna Toka. [IocTOsSSHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LeTu.

DJIEKTPUYECKOE  COMPOTUBIICHHE.  YJEIbHOE  COINPOTUBIICHHE
BemectBa. llocnenoBarensHoe, mapaieabHOE, CMEIIAHHOE COEAUHEHUE
IIPOBOJITHUKOB.

Pabora snekrpuueckoro toka. 3akoH Jlxoyns—JIenna. MomHOCT
AJIEKTPUYECKOTO TOKA.

DJNEKTPOJBHXKYILAS CUJIA U BHYTPEHHEE COMPOTUBJIEHNE UCTOYHUKA
Toka. 3akoH Owma Il TMOJHOM (3aMKHYTOM) SJIEKTPUYECKON LEMH.
KopoTtkoe 3ambikanue.

DJNEKTpOHHAsT MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTD
CONPOTUBJICHUSI METAJIJIOB OT TemIepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.



[TomympoBomuuku. CoOOCTBEHHass W TPUMECHAasT TMPOBOAUMOCTD
nonynpoBogHukoB. (CBoiicTBa p—n-nepexona. llomynpoBogHUKOBBIE
PUOOPBHI.

DNEKTPUYECKU TOK B PACTBOpaX W pacIulaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

ONEeKTpUYeCKUid  TOK B rasax. CamocTosITENbHBI U
HECAMOCTOATENbHBIN pa3psa. Monnus. [Inazma.

TexHuueckne  yCTpOMCTBA M INPAKTUYECKOE  IPUMEHEHHUE:
aMIIepMETp, BOJIbTMETP, peocrTar, HMCTOYHUKHU TOKA,
AIIEKTPOHArpeBaTeIbHbIE TPHUOOPHI, DIIEKTPOOCBETUTENIbHBIC TPHOOPHI,
TEPMOMETpP  COINPOTHUBIICHHS, BAaKYYMHBIM JUOA, TEPMUCTOPbI H
(OTOPE3UCTOPHI, OIYITPOBOTHUKOBBIN MO, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBJICHUSA HWIMHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOIIaAN ONEPEYHOr0 CEUEHUSI U MaTepurara.

CwmeniaHHOE COeIMHEHNE MPOBOJHUKOB.

IIpsmoe  wm3MmepeHue  anekTpoaBuwxkymen  cuibl.  Koporkoe
3aMbIKaHHE TaJIbBAHUYECKOTO dJIEMEHTA U OLEHKAa BHYTPEHHEIO
CONPOTHUBJICHUS.

3aBUCUMOCTb COPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTh AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3ydeHne cMEmaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenue 3JIEKTPOABUKYIIEH CHJIBI MCTOYHHKA TOKA M €ro
BHYTPEHHETO CONPOTUBJICHUSI.

Hab0mronenue amexTpoiusza.

MeknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS C YYETOM COJIEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3EH C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpa il ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C M3YYCHHEM METOJ/IOB
HAyYHOTO TIO3HAHUS: SIBJICHHE, HAy4YHbIA (DakT, rumoresa, puznueckas
BENTMYMHA, 3aKOH, TeOpHUsi, HAOIIOIeHNE, IKCIIEPUMEHT, MOJICIMPOBAHNE,
MOJIE/b, U3BMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbI YPAaBHEHHM, IMHEWHAS QyHKIINS,
napabona, runepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHUE
GyHKIMHA:  CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPbl M HX MPOCKUUU HA OCH
KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonoeusa: mexanndeckoe IBUKEHUE B )KUBOU mpupoje, nuddysus,
OCMOC, TEIJIOOOMEH J>KHUBBIX OpPraHM3MOB (BHIBI TEIUIONEPEIayH,
TEIUIOBOE PAaBHOBECHE), JIEKTPUUECKUE SIBJICHUS B )KHUBOM IPUPO/IE.

Xumusi: JTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE AaTOMOB U
MOJIEKYJ, MOJIb BEIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPIBIX TEJ, )KUAKOCTEH M ra3oB, JIEKTPUUYECKHUE CBOWCTBA METAJUIOB,
AIEKTPOJUTHYECKAS AUCCOIMALIMS, TaJIbBAHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.



Texnonocusi: mipeoOpa3oBaHME JBWKEHUH C HCIIOJIB30BAHUEM
MEXAHU3MOB, YYET TPEHUsS B TEXHHUKE, IOJALIMIIHUKHU, HCIIOJIb30BAHUE
3aKOHA COXPAHEHHS UMITYJIbCa B TEXHHUKE (pakera, BOJOMET U JIPYTHE),
JBUTATENIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOWJIBHUK, KOHIAWLHMOHEDP, TEXHOJOIMU IIOJYUYECHHUS COBPEMEHHBIX
MAaTepPUajIoB, B TOM YHUCIE HAHOMATEPUAJIOB, W HAHOTEXHOJOIUH,
AIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHUE AJIEKTPONPUOOPOB, KCEPOKC,
CTpYHHBIN IIPUHTEDP, 3JIEKTPOHArpeBaTeIbHbIE puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Paznen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3anmoaencTBUE MOCTOSIHHBIX MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM — MHAYKUMHU.  [IpuHiun
CYNEPHO3UIIMM MArHUTHBIX Tojed. JIMHMM MAarHUTHOM WMHIYKIWH.
Kaprrna nuHuii MarHUTHOW MHIYKIHMH TTOJISI TOCTOSIHHBIX MArHUTOB.

MarauTtHo€e 1ose NpoBOAHMKA C TOKOM. KapTuHa TMHUN UHIAYKIUU
MAarHUTHOI'O IIOJS JUIMHHOTO NPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O
KOJIbLIEBOTO  IPOBOJHMKA, KATyIIKM C TokoM. OmbiT Opcrena.
B3aumopericTBre NPOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHnua, e€ MOAyJib U HalpaBiieHHE. J[BUKEHHE 3apsKEHHOU
YaCTHIIBI B OJHOPOJHOM MarHUTHOM moJje. Pabora cunsl Jlopenna.

SBinenne  anexkrpomarHuTHOW — MHAYKOMU. [loTok  Bekrtopa
MarHUTHOW WHAYKUUU. OJNEKTPOABMXKYIIAs CHJIa HMHAYKUUUA. 3aKOH
BJICKTPOMAarHuTHOM MHAYKIUKU Papajaes.

BuxpeBoe anekTpuyeckoe mojie.  DIEKTPOABWKYIIAs  Ccuja
MHAYKUHAHU B MPOBOJHUKE, IBUKYIIEMCS MOCTYIATEIbHO B OJHOPOJHOM
MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBI€HUME CAMOMHIYKLIHMHU. OJIEKTPOABUKYIIAS
CUJIa CAMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:

MMOCTOSIHHBIE MAarHUTBhlI, AJICKTPOMArHUTHhI, 3JICKTPOJIBUTATEb,
YCKOPHUTENM JIEMEHTAPHBIX YaCTHII, HHIYKIIHOHHAS T1€Yb.
Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOT0 ITy4YKa MArHUTHBIM T1OJIEM.

JIvHUM MHIYKIMHA MAarHUTHOTO TTOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHUE 3IEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JEKTPOABWKYIIEH CHJIbI MHIAYKIHH OT CKOPOCTH
M3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBiIeHME CaMOMHIYKIIUU.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne MarHuTHOTO MOJIs KaTyLIKH C TOKOM.

HccnenoBanue AeiCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue sBIeHUs JIIEKTPOMATHUTHOW UHAYKIIHH.

Pa3nen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€0AHUA

Konebarenbnast cuctema. CBOOOIHBIE MEXaHUYECKHE KOJeOaHUSI.
'apmonnyeckue konebanus. [lepmon, yacrora, ammiautyna u (dasa
koneOanmii. [lpyXuHHBI  MasTHUK. MaTeMaTU4eCcKuili  MasTHUK.
VYpaBuenue rapMmoHuyeckux KojeOanwil. IIpeBparienue sHEpruud mMpu
rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii  koHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIC
KOoJIeOaHHWsI B HJICATLHOM KOJICOATEIbHOM KOHTYpEe. AHAIOTUS MEXIY
MEXaHUYECKMMU U DJEKTPOMArHUTHBIMU KosieOanusmu. Dopmyna
Tomcona. 3aKOH COXpaHEHHsI SHEPTHH B HJIEATHLHOM KOJIeOATEIHLHOM

KOHTYDE.
IIpencraBierne o 3aTyxXamomux KojieOaHHSIX. BBIHYXICHHBIC
MEXaHUYECKHUE KOJIeOaHus. Pe3onanc. BrinyxieHHbIe

AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennsiii Tok. CUHYCOMIANIbHBIN MTEPEMEHHBIN TOK. MOITHOCTh
MEPEMEHHOr0 TOKa. AMIUIMTYJIHOE U JIEUCTBYIOLIEE 3HAUCHHUE CUJIbI TOKA
Y HaIpsHKEHMUS.

Tpancpopmarop. IIpomsBoacTBo, mepemadya W TOTpeOsICHHE
ANEKTPUYECKON JHEPrHuH. IJKOJOTMYECKHE PHUCKU MpH MPOU3BOJCTBE
anekTpodHepruu. KynbTypa  HCHONB30BaHUS  BJIEKTPOIHEPIMU B
[TIOBCEJHEBHOM KU3HU.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:
AJIEKTPUYECKUN 3BOHOK, TE€HEparop NEPEMEHHOr0 TOKa, JIMHUU
3JIEKTponepesay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyieOaTEIbHON CUCTEMBI (TIPYKUHHBIH
WJIM MaTeMaTUYECKUI MasiTHHK).

Hab6nronenue 3aTyxarommx KojaeOaHmii.

HccnenoBanrie CBOMCTB BRIHYKICHHBIX KOJICOAHHIA.

Habmronenue pe3onaHca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuwinorpaMmbl  (3aBUCUMOCTH CUJIBI TOKAa W HAIPSKEHUS OT
BPEMEHH) JJI DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc 1mpu mocienoBaTENbHOM — COEQUHEHUU  PE3UCTOPA,
KaTYILIKU UHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanne 3aBUCMMOCTH TIEpHOJAa MajbIX KoJieOaHU# rpy3a Ha
HUTHU OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne nepeMEHHOrO TOKAa B LENMHA W3 ITOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBIE GOJIHbL

Mexanuyeckue BOJIHBL, YCJIOBUsS pacnpocTpaHeHus. Ilepuon.
CkopocTh  pacnpocTpaHeHus U JuiMHA BoJIHBL llomepeunbie U



MpOJIoJIbHBIE BOJHBL. MHTepdepennuss u nudpakius MeXaHUYECKHX
BOJIH.

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Beicota Tona. TemOp
3BYKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. VYcnoBus U3IIyYEHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHtanus BektopoB E, B, V B
ANEKTPOMAarHuTHOW  BoJiHE. (CBOMCTBA  3JIEGKTPOMArHUTHBIX — BOJIH:
OTpaX€HUe, MPETOMIICHHE, MOJsIpU3aIus, AUPPaKius, HHTEPPEPeHITHS.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBS3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOUIEN CPEIbI.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, YIbTPA3BYKOBAs IUATHOCTHUKA B TEXHUKE U
MEIUIIMHE, pajap, pPaauoONpUEMHUK, TEIEBU30P, aHTEHHA, TenedoH,
CBY-neus.

Jlemoncmpayuu

OOpa3oBaHue M PACHpPOCTPAHEHHE IMOMEPEUHBIX W TMPOIOIBHBIX
BOJIH.

Konebmromeecs Teno Kak UCTOYHHUK 3BYKa.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJH.

Hab6nronenune natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogenme CBsSI3W TPOMKOCTH 3BYyKa W BBICOTBI TOHA C
aAMIUTUTYION W YaCTOTON KOJICOAHHMIA.

HccnenoBanne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE,
pesioMJICHUE, MOspu3anus, Tudpakius, UHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmMonrHerHOE pacpOCTpaHEHUE CBETA
B oiHOpoAHOM cpene. JIyu cBera. ToueyHblii ICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl oOTpaxkeHus cBeta. llocTpoenue
M300paKEHUI B TIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUSI CBETa. AOCONIOTHBIN
nokazarenb  npesnomieHus.  [lonHoe — BHyTpeHHEEe  OTpa)KEHHE.
[IpenenbHbIN yTroJl MOJHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHbIN cocTaB Oenoro cBeta. L[Ber.

Cobuparomue U pacceuBaroniue JUH3bl. ToHKas nuH3a. DokycHoe
paccToslHHE M ONTHYecKass cuia TOHKOW JmH3bL. [locTpoeHue
M300paKeHnt B coOMparolmux MW paccewBaromux JuH3ax. Ddopmyna
TOHKOM JIMH3bI. Y BEIMUCHHUE, JaBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass  ontuka. Uuatepdepenmms  cBera.  KorepeHTHbie
WMCTOYHUKHU. YCIOBUS HAOMIOIEHUS MaKCUMyMOB W MHHHMYMOB B
uHTEepPEPEHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cera.  [udpakuwonnas  pemérka.  YcioBue
HAOJIOICHUS TJIaBHBIX MAKCUMYMOB MPU TaJACHUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.



TexHuueckne yCTpOWCTBA M MNPAKTHUYECKOE IPUMEHEHUE: OYKH,
nyma, (oToanmapar, MPOSKIIMOHHBINA amnmapar, MUKpPOCKOI, TEJIEeCKOIl,
BOJIOKOHHAsI OTITHKA, TU(PAKIIMOHHAS PEIIETKA, TTOJISPOU/I.

Jlemoncmpayuu

[IpssmonuHEHOE pacHpPOCTPAHEHHUE, OTPAKEHUE U IPEIIOMIICHUE
cBera. OnTuyeckre mpruooOpHI.

ITonmHOE BHYyTpEHHEE OTpakeHre. Moiesib CBETOBOA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6nronenue natepdepeniinm cpera.

Hab6nronenune nudpakiuu crera.

Hab6nronenue nucnepcuu cBera.

ITonmyyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cexTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

Hab6nronenune nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns npeoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH
['paHuIbl TIPUMEHUMOCTH KJAacCUUYECKOW MexaHuku. [loctymars
CIICLIMAJIbHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BpPEMEHU W
COKpAILICHUE JIJIUHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchl C YHEPTUEN U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIBI.
DOHeprus MmoKos.

Pa3nea 7. KBantoBasi pusuka

Tema 1. Inemenmol K6AHMOGOU ONMUKU

®otonsl. opmyna [Inanka cBs3u dHEPTrUU POTOHA C €TO YACTOTOM.
DHeprus ¥ UMIyJbC (HOTOHA.

OtkpeiTie u wuccnenoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akonnl Qororddexra. VYpaBHeHue OUHIITEHHA IS
dotorpdexra. «KpacHas rpanuna» dpotodddexra.

JlaBnenue ceeta. OnbiTel I1. H. JIeGenera.

XUMHUYECKOE JICUCTBUE CBETA.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
dboTodEMEHT, POTOJATUHK, COTHEUHAsI OaTapest, CBETOUO/I.

Jlemoncmpayuu

®oTo3(heKT HAa YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeNIHETo GhoTod¢deKTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -
yactull. [Inanerapnas moxens aroma. Iloctynarel bopa. U3nydenue u
norJiommenne (POTOHOB MPHU MEPEX0/Ie aTOMa ¢ OJHOTO YPOBHS YHEPTUHU Ha
npyroii. Bunbl criektpoB. CHIEKTp YPOBHEHM 3HEPruu aToMa BOJIOPOA.



Bonnossie cBoricTBa yactuu. Bonnel ne bpoina. KopnyckynsipHo-
BOJIHOBOM JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:
CHEKTPAJIbHBIN aHAIN3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HalGnronenue nuHeWYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

Hab6nronenue nuHeiuaToro CekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOLIUE CJIOKHOCTh CTPOCHUS sApa.
OtkpeiTHe panuoakTuBHOCTU. OmbIThl Pesepdopma mo ompeaeneHuro
cocTaBa paavoakTUBHOTO m3nydeHusa. CBoiicTBa anbda-, 6era-, ramma-
u3iyuyeHus. BiausiHue paJuoakTUBHOCTU HA KUBbIE OPraHU3MBI.

OtkpblTue TpoTOHAa W HeuTpoHa. HykiloHHas Monenb sapa
['eitzen6epra—Banenko. 3apsia sapa. MaccoBoe uucio siapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacma.
I"'amMma-u3nyuenue. 3aKoH paJIMOAKTUBHOIO pacnaja.

DHeprus CBsi3W HYKJIOHOB B simpe. SnepHbie cuibl. JledekT macch
anpa.

SAnepHble peakuuu. Jlenenue u CUHTE3 sI€ep.

Snepubrit  peaktop. Tepmosmepnsiii cunre3. [Ipobiembr U
MEPCIIEKTUBBI SIACPHON DHEPreTHKU. DKOJOTHUYECKUE ACHEKThl SAEPHOM
SHEPIreTUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL.

dynpameHTanbHble  B3auMojacicTBus. EauHcTBO  hM3muecKoi
KapTUHBI MHPA.

TexHu4yeckre yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: JI03UMETD,
Kamepa BuiibcoHa, siepHbiii peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHNX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanne TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKIIaHOE 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMMUH.

Bun 3Bé3mHoro Heba. Co3Be3mus, spKue 3BE3IbI, IUIAHETHI, UX
BUJIMMOE JBHKCHHE.

ComnHeyHas cucrTeMma.

Comnnne. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U
3BE31.  3BE3IBI, HUX  OCHOBHBIE  XapakTepucTuku. Jluarpamma
«CHEKTPATbHBIN KJ1acc — CBETUMOCTD). 3BE3 b1 TJIaBHOM
MMOCJIEIOBATCIBHOCTH. 3aBHCHUMOCTb «Macca — CBETHMOCTBY» IS 3BE3]I
IJJABHOM  MOCJIENOBATEIBHOCTH.  BHyTpeHHee  CcTpoeHue  3BE3N.
CoBpeMeHHBIE TIPEJICTABICHUS O TPOUCXOXKACHUU U 3BOJOIMK COoMHIIA U
3BE3]. DTanbl )KU3HU 3BE3I.



Mueunbii Ilyte — Hama ['anaktuka. Ilosio)keHHWE W JIBUYKEHUE
Connna B Tamaktuke. Tumbl rajakTuk. PaavoranakTUKd U KBas3aphbl.
UéEpHble IbIPHI B sAPaX TAIAKTHUK.

Bcenennas. Pacmimpenue Bceenennoit. 3akon Xa006ma. Pa3zberanme
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGnrogenuss HEBOOpPYKEHHBIM — IJIA30M  C  HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHIIOKEHUHN IS ONPEACIICHUs TIOJI0KEHHST HEOSCHBIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIe co3Be3qusi CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HabGmronenus B Teneckon JlyHsl, minanet, Mieunoro [lyru.

O06o0maromniee NOBTOPEHUE

Ponps hu3uku m acTpOHOMHM B DKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COIMAJIbHOM U 3TUYECKOM cepax AesITeIbHOCTH YEIOBEKa, POJb U MECTO
(GU3UKKM U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOW KapTHHE MUpPA, POJIb
¢busndeckoil Teopur B (HOPMUPOBAHUM TPEACTABICHUN O (HU3UIECKOM
KapTUHE MHUpa, MeCTO (U3NUECKOW KApTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O PUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 11 Kiacce
OCYIIECTBISIETCA C YUYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3EU C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpa il ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C M3YYCHHEM METOJ/OB
HAyYHOTO TO3HAHUS: SIBJICHHE, HAy4YHbIA (DaKkT, rumoresa, Gpuznueckas
BENMYMHA, 3aKOH, TeOpHUsi, HAOIIO/IeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHNE,
MO/IEJIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHHU,
TPUTOHOMETPHUUECKHE (DYHKIIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIIMU Ha
OCH KOOPAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMNA, TPU3HAKA TOJ00MS TPEYTrOJBHUKOB, OINpPEACIICHUE IUIONIaIH
I0CKUX QUryp u 00bEMa Tel.

buonocusa:  snmekTpuueckue  ABJIEHHUS B KMBOM  NPUPOJE,
KoJieOaTeNnbHbIe JBIKEHUS B JKHBOW TMPHUPOJE, ONTHYECKUE SIBICHHUS B
KABOM NIPUPOJE, ACHUCTBUE PAUALIMU HA )KUBBIC OPTaHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa
TBEPIBIX TEJN, MEXaHU3Mbl OOpa30BaHUsA KPUCTALTUYECKON PEHIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eoepagusa: marauTHBIE TIONMIOCA 3EMIIH, 3QJICKW MArHUTHBIX Py,
(dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUM.

Texunonocua: NWHUAM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO
TOKa, JJICKTPOABUrATENb, UHAYKIIMOHHASA I1€4b, Pajap, paJHuONPUEMHHUK,
TeJIeBU30p, aHTeHHa, Tenepon, CBY-meuyb, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAas Oarapes.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
N0 ®SU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

OcBoenne ydeOHoro mnpeamera «Duswka» Ha ypOBHE CpEIHETO
obOmero oOpa3zoBanusi (0a30BbII  ypOBEHb) OJDKHO OOECIEYHTH
JTOCTHKCHHE CIICAYIONTUX JTUIHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO npeamera « Dusznkay
JOJKHBI ~ OTpa)kaTb TOTOBHOCTh M CHOCOOHOCTh  OOyYaroluXxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEN MO3UIMEN JTUYHOCTH,
CUCTEMOM  LIEHHOCTHBIX OpPUEHTALUW, TO3UTUBHBIX BHYTPEHHUX
yOEXKICHUH, COOTBETCTBYIOIIHX TpaJAULIMOHHBIM LHEHHOCTSIM
pOCCHICKOTO OOLIECTBA, pPACIIMPEHUE >KU3HEHHOTO OMNbITa W OIbITa
JESTENbHOCTY B MPOLIECCE peald3aldd OCHOBHBIX  HallpaBiIeHUUN
BOCIIUTATEIbHOU I€ATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMK OO0YyYarolerocs: Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0O 0OIIECTBA;

MPUHATUE TPATULHUOHHBIX O0IEYETOBEUECKUX I'YMAaHUCTUYECKUX U
JE€MOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTbH B MHTEpecax
IpaXKJaHCKOro  OOLIeCTBa, Y4yaCcTBOBaTh B  CaMOYIpPaBJICHUU B
o0pa3oBaTeIbHON OpraHu3aluy;

YMEHUE B3aWMOJEHCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBHUM C UX QYHKLIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPaKIAHCKONW UIACHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE  OTHOLUEHWE K  TOCYJApCTBEHHBIM  CHMBOJAaM,
JOCTHXKEHUSAM POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  3TUYECKOIO
MOBECHUS;

CHOCOOHOCTh OLIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE
pEelIeHUs, OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HAaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy yIIEro;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYAs 3CTETUKY HAY4YHOIrO
TBOPYECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHMS:

HMHTEpEC K pa3iuuHbIM chepaMm MmpodecCUOHATILHON eI TEIbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHUE COBEpIIAThH
OCO3HaHHBIA  BBIOOp  Oyaymed mnpodeccud U Pea30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;



TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3HKHU HA MPOTSHKEHUN BCEH KU3HH,

6) 3K0J10r14eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJOTHYECKON  KYJBTYpPhI,  OCO3HAHHE
rJI00AJIBHOTO XapakTepa dKOJIOTUUECKUX MPOoOIeMm;

IUIAHUPOBAHHUE W OCYILIECTBIICHUE JICUCTBUUA B OKPYIKAIOIIEH CpeEJIe
Ha OCHOBE 3HAHUS II€JICH YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacimpeHue OTIBITA NeSATEeITLHOCTH AKOJIOTHUECKOM
HaIIPaBJICHHOCTH Ha OCHOBE MMCIOIIUXCS 3HAHUH 110 (H3HUKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hopMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3UUYCCKON HAYKH;

OCO3HAHME IIGHHOCTH HAy4YHOH JIeATEIIbHOCTH, T'OTOBHOCTh B
mporiecce  M3ydeHHs] ~ (PUBMKA ~ OCYIIECTBJISATH  IMPOCKTHYH  H
HCCIIeIOBATEIIbCKYIO JISATEIbBHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSITeIbHO (POPMYJIUPOBaTh M aKTYaJU3UPOBATh MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU JICATEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU
X JOCTWIKCHUS,

BBIABJISAITH 3aKOHOMEPHOCTH M TMPOTHBOPEUMS] B paccMaTpPUBAEMBbIX
(bU3UYECKUX SBICHUSX;

pa3pabarbiBaTh IUTAH pEIICHHS NPOOJEeMbl C Y4€TOM aHalu3a
MMEIOIINXCS MaTepUAIbHBIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTb, OLICHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIEICTBUN 1€ TEIbHOCTH;

KOOPJAWHUPOBATh W BBIMOJHATh PAbOTy B YCIOBUSIX PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,

pa3BUBaTh KPEATMBHOE MBIIUICHUE MPU PEHICHUM >KU3HEHHBIX
poOJieM.

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

BJIaJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATUSIMU U
MeTofaMu (PU3NUECKON HAYKH,

BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIICOBATEILCKOM U TMPOEKTHOM
NEATeIbHOCTU B 00JacTh (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHs 3ajad  (PU3nuecKoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MMO3HAHMUS;

BJIQJICTh BUJIaMU JICSITEIbHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUS, €T0
UHTEpIIpETAllui, TNPeoOpa3OoBaHUI0 W TMPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYAIMSAX, B TOM YHUCJIE MPU CO3JaHUU YyUYEOHBIX MPOEKTOB B
obnactu PU3MKY;

BBIABJISITh MPUUYUHHO-CJIIEJACTBEHHBIC CBSI3M U aKTyaJu3UPOBATH
3a7a4y, BBIJBUTaTh TUIIOTE€3y €€ pEIICHUs, HAXOAUTh apryMEHThI s
JI0KA3aTeJIbCTBA CBOMX YTBEPXKACHUM, 33/1aBaTh MapaMeTpPbl U KPUTEPUHU
pelIeHUS;



aHAM3UPOBATh MOJIYYCHHBIC B XOJIE PEIICHUS 3aJa4H Pe3yJIbTaThl,
KPUTUYECKU OIEHUBATH UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

cTaBUTh U (opmynupoBaTh  COOCTBEHHBIC  3aJauyd B
o0pa3oBaTenbHOM IEITEIHOCTH, B TOM YUCIIE MPU N3YUYCHUU (HUBUKY;

7aBaTh OIIEHKY HOBBIM CHUTYaIlMsM, OIICHMBATh MPUOOPETEHHBIH
OTIBIT;

YMETh TEPEHOCUTh 3HAHUA TO (PU3UKE B MPAKTUYECKYIO O00JIACTh
KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC WJICU, TpEAJiaraTh OPUTHHAIBHBIC TMOIXOIbI H
pEIICHHS;

CTaBUTh MPOOJEMBbI W 3a/aud, JOMYCKAIOlUue aJbTePHATHUBHBIC
peIIeHuUs.

Pabora ¢ undgopmanmei:

BIIAJICTh HAaBBIKAMHU  TMOJy4YeHUs HHPOpManuu  (U3HIECKOTO
ColepKaHUsI W3 HMCTOYHUKOB  PA3HBIX THUIOB, CaMOCTOSATEIHHO
OCYUIIECTBJISTh TOUCK, aHadu3, CHUCTEMATHU3alMI0 WU WHTEPIPETAILIUIO
uH(MOpMAIUU Pa3TMYHbBIX BUIOB U (DOPM MPECTABICHUS;

OIICHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

MCITIOJIB30BaTh CPeACTBAa MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMA B  PEIICHUMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBAaHUN JPrOHOMUKH,
TEXHUKH O€30MacHOCTU, TUTHEHBI, PECypCcOCOEPEKEeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

co3faBaTh TEKCThl (PU3MUECKOTO COJIEPKaHUS B  Pa3IMYHBIX
dopmarax ¢ y4€ToM Ha3zHaYeHUS MH(OpPMAIMU U IIE€JIEBOM ayAUTOPHH,
BBIOMpAs ONTUMAJIbHYIO (DOPMY MIPEACTABICHUS M BU3YATU3aAIIUU.

KoMmyHukaTHBHbIE YHMBeEpPCAJIbHbIE YUeOHbIe TeiiCTBHUA:

OCYUIECTBJIATh OOIEHWEe Ha ypokax (PU3UKH U BO BHEYPOUYHOM
TeSITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIMKTHBIX CUTYalluid U CMATYATH
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOYKY 3pEHUS C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHMMAaTh Y  HWCMIOJB30BAaTh NPEUMYIECTBA KOMAHAHOW W
WHJUBUyJIbHON PabOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEUCTBHMA C Y4ETOM
OOIIMX UHTEPECOB U BO3ZMOKHOCTEH KaKJI0T0 WICHA KOJIJICKTHBA,

MpPUHUMATh 1€ COBMECTHOM JESITENIbHOCTH, OPTaHW30BHIBATH H
KOOPJIMHUPOBATh JACHCTBUS MO €€ JOCTHKEHUIO: COCTaBISATH IIJIaH
JNEUCTBUM, pacnpeacysaTb pOJIM C YYETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIAJla M KaXJAOTO0 Y4YacTHUKA
KOMaH/IbI B OOIINIT pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OIICHUBATh UJIEU C TTO3UIIUA HOBU3HHI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh  TMO3UTUBHOE  CTPATETHYECKOE TMOBEJACHUE B
Pa3IUYHBIX CHUTYallUsX, MPOSBISATH TBOPUECTBO M BOOOpaKeHHE, OBITH
WHUIIAATUBHBIM.



PerynsiTuBHbIE YHMBepPcaJIbHbIE YueOHbIE 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO NIEATEILHOCTh B
obnmactu (U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTABUTH H
dhopmyIHpoBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENLHO COCTaBJIATh IUIAH PEHICHUS PpPAaCUETHBIX W
KAueCTBEHHBIX 3aJa4, IUIaH BBIMOJIHEHUS NPAKTUYECKON paboThl C
y4€TOM HMMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacIMpATh pPaMKH YYEOHOrOo TMpeaMeTra Ha OCHOBE JIMYHBIX
MPEANIOYTCHUM;

7ieNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEILICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO DPYIUIUU B
ob0nacT (U3MKHU, TOCTOSHHO TIOBBIIATH CBOW OOpPAa30BATEIbHBIA H
KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

7aBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCHTh KOPPEKTHBBHI B
JeSITENHbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IEIISIM;

BIIAJICTh HAaBBIKAMHU IO3HABATEILHON pPEe(IIEKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUM U MBICIUTEIBHBIX MPOIECCOB, X PE3YIHTATOB U
OCHOBaHMUI;

MCITIOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluH, BIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 1O
WX CHIDKCHHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYrUX TIpU  aHaIU3e
PE3yIbTATOB JICATEILHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI W apTryMEHTBhl JPYrUX TIpU  aHAJU3e
PE3yIbTATOB JIEATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mpomecce nocTWKEHUS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS
porpaMmbl o (U3UKE JUIS YPOBHS CpeaHEro oOmiero oOpa3oBaHUS Y
OOy4YaromMxcsi  COBEPIICHCTBYETCS  AMOIMOHAIBHBI  WHTEJUICKT,
Mpeanoararmmii copMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMAaTh CBOE
HOMOIIMOHANILHOE  COCTOSIHME,  BHJIETh  HANpPABJICHHUS  Pa3BUTHS
COOCTBEHHOU AMOITMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONMIETO CAMOKOHTPOJb, YMEHHE
NpUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIOCOOHOCTH
aJanTHPOBATHCA K YMOIIMOHAILHBIM U3MEHEHUSIM U MPOSIBISTH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHUBAINH, BKIFOUAIOIIEH CTPEMIICHUE K JJOCTHKEHUIO
eI MW yCHexXy, ONTUMH3M, HHHUIIMATUBHOCTH, YMEHHUE JCHCTBOBATh
HUCXOJS U3 CBOMX BO3MOKHOCTEH;



OMIIATUH, BKJIIOYAIONICH CHOCOOHOCTh MOHMMATHh IMOIMOHAIHHOE
COCTOSIHUE JIPYTUX, YYUTBIBATh €Tr0 MPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH
OTHONIICHUSI C JPYTMMU JIOJbMHU, 3a00THTHCS, MPOSBISATH WHTEPEC H
paspemniatb KOH(QIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kiacce mnpeIMeTHbIE pe3yJibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXarb  C(OPMUPOBAHHOCTH Y
oOy4Jaronmxcs yMEHUM:

JIEMOHCTPUPOBaTh Ha IMpUMEpax pojb U MeCTOo (U3UKU B
(GbOpMHpPOBAaHUM COBPEMEHHOW HAy4YHON KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKU M TEXHOJOTHM, B MPAKTUYECKOU AECATEIbHOCTU
JIIOJICH;

YUUTBIBATh TPaHUIl TMPUMEHEHUS HM3YUYCHHBIX (U3HUUYECKUX
MOJEJIC: MaTepuaibHas TOYKa, HHEpIUalbHAasg CHUCTEMA OTCYETA,
a0COJIOTHO TBEPIIOE TENO, UACAIbHBIA Ta3, MOJAEIU CTPOEHHUS Ta30B,
KUIKOCTEW W TBEPABIX TEJ, TOYECYHBIA DICKTPUYECKUN 3apsa NpHU
pelieHn PU3NYECKUX 3a/1ay;

pacno3HaBaTh GU3MUECKHUE SBJIEHUS (IIPOLIECCHl) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
CTPOCHMS  BEIIECTBA WM JJEKTPOAUHAMHUKH:  PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUYKEHUE, CBOOOIHOE MaJeHUE Tell,
JIBUKEHUE 10 OKPYXHOCTH, MHEPIMS, B3auMojaecTBue ten, nuddysus,
OpOYHOBCKOE JIBIDKEHHME, CTPOCHHME JKUIKOCTEH U TBEPABIX TeT,
U3MEHEeHHEe OOBEMa TeN IMpU HarpeBaHUU (OXJAXKIACHHH), TEIJIOBOE
paBHOBECHE, HCIAPEHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3aLMs,
KUIIEHUE, BIIAJKHOCTh BO3/lyXa, IOBBIIICHUE [ABJICHUS ra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKIY IMApaMETPAMHU COCTOSIHUS
ra3za B M30IPOIIECCAX, DJICKTPU3ALMS TEN, B3AUMOIEHCTBUE 3aps0B;

ONMKCHIBATh MEXAHWYECKOE JIBIXKEHHME, HCIOJIb3Yys (u3nyeckue
BEJIMYMHBL: KOOpPJIMHATA, MyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
macca Tena, Cujla, HWMIYJIbC Tela, KUHETUYecKass dJHeprus,
NOTEHIIMAJIbHASL ~ DHEPrusi, MeXaHuuyeckas paboTa, MeXaHUYecKas
MOIIHOCTh; MPHU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICIH
UCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUs U EAUHUIIbI, HAXOAMTh
(GbopMyJIbl, CBA3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHUMHU
BEJIMYNHAMU;

OMMUCBHIBATh H3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIE
ABJICHUS, UCIOJIb3Ys  (pU3MyecKkue BEJIMYMHBI:  JIABJICHHME  Tas3a,
TEeMIIEpaTypa, CPEeaHAs] KUHETUYECKAsT SHEPIUsl XaOTUYECKOrO JABUKEHUS
MOJIEKYJ, CpEIHEKBaJIpaTU4yHas CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHsISI dHeprusi, pabora raza, Ko3G(UIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOTO JIBUTATENIS; NPU ONMMCAHWU NPABUIBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCIOJIb3YEMbIX BEIWYMH, HUX OO0O3HAYEHUS W
CAVHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE AaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTUMHU BEJIIMUYUHAM;



OMKCHIBATh M3YYCHHBIC DJICKTPUUYCCKHE CBOMCTBA BEIIECTBA W
AIEKTPUUECKUE SIBIICHUS (ITPOIIECCHI), HCTIONB3Ys (PU3NUECKHUE BEITMUNHBI:
AIEKTPUUECKUN 3apsjl, DSJAEKTPUUYECKOE I0JIe, HANpPsHDKEHHOCTh TIOJI,
MOTEHIMAJI, PA3HOCTh TOTEHIMAJIOB; TMPU OMUCAHUU MPABUIHHO
TpakTOBaTh  (U3MUECKUI  CMBICT  HUCIIOJB3yeMbIX  BEJIMYMH, HX
0003HaYEHUS U €UHUIIBI; YKA3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(U3MUYECKYIO BEIMUNHY C IPYTUMH BEINYUHAMY;

aHANMM3UPOBaTh (PU3WYECKHE TPOILECCHl M SBIICHUS, WCIOJIb3YS
(dbu3nYecKue 3aKOHbI U MPUHITUIIBL: 3aKOH BceMupHOro Tarotenws, I, Il u
III 3axoHbI HprOTOHA, 3aKOH COXpAaHEHUsSI MEXaHUYECKOW SHEPTUH, 3aKOH
COXpaHEHHUS HWMITYJIbCa, TPUHIMI CYNEPHO3UIMUA CUJI, MPUHIIMII
paBHONIPABUS ~ MHEPUUATBHBIX  CHUCTEM  OTCUETa,  MOJEKYJISPHO-
KHHETHYECKYI0 TEOPHIO0 CTPOEHHUS BEIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpelHel KUHETUYECKOW DJHEPruu TEIJIOBOTO [BIDKEHUS MOJICKYJ C
aOCOJIOTHON TeMIepaTypou, MEpBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH
COXpaHEHHUsl JJIEKTPUUECKOro 3apsiga, 3akoH Kymona, mpu 3Tom
pasznuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHHE U YCIOBHS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMIBI JECHCTBUS MAIWH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyuaTh YCIOBUS HMX OE€30MaCHOTO
MCITIOJIb30BAHUS B IOBCETHEBHOMN KU3HU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI TI0  HMCCIIECIOBAHUI0  (U3UYECKUX
SBJICHUA M TPOIECCOB C HCIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX
WU3MEPEHU, MpPU ATOM (POPMYIHPOBATH MPOOIEMy/3a/ladyy W TUIOTE3Y
y4eOHOTO DJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUSs, IPOBOJUTH OTBIT U ()OPMYITUPOBATH BHIBO/IBI;

OCYUIIECTBJISATh TPSIMbIe U KOCBEHHBIE H3MEpEHUs (U3HUIECKUX
BEIIMYMH, TPU OTOM BHIOMPATH ONTUMAIIbHBIA CIOCOO W3MEpPEeHUs U
MCITIOJIb30BATh U3BECTHBIC METObI OIICHKU MOTPEITHOCTEH U3MEPECHHUI;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIUYUHAMU C
WCIIOJIb30BAHUEM TIPSIMBIX W3MEPEHU, TPH OTOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl TMOJYYEHHOW 3aBHUCHUMOCTHU
(GU3NYEeCKUX BEIWYWH B BUJIE TAOJUIl U TPa(uKOB, J€IaTh BBHIBOIBI IO
pe3yibTaTam HCCIICIOBAHUS;

coOmoaTh MpaBujia 0OE30MacHOTO TpyJda TMpPU  MPOBEIACHHUH
UCCJIEIOBAaHMM B  paMKax ydeOHOrO  OJKCHepuMeHTa, y4eOHO-
MCCJIEIOBATENICKOW U TMPOEKTHOW NEATENbHOCTH C HCIOJIb30BaHUEM
M3MEPHTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYA0BaHNS;

peniath pacu€THBIC 3a7]a4H C SIBHO 33JJaHHON (M3HUECKOM MOJIENbIO,
UCTIONIb3ysl (DU3MYECKHE 3aKOHbI M TPUHIMIBI, HA OCHOBE aHaIM3a
YCIIOBHUSI 3a/1a41 BBIOMpPaTh (PU3UYCCKYIO MOJIEIb, BBUICIATE (U3NYECKHE
BENTMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE [JIsi €€ pelIeHUs, IMPOBOJIUTH
pacy€Thl U OLICHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS (PU3NUECKOU
BEITNYNHBL;

pemiarh ~ KaueCTBEHHBbIC  3aJa4yd:  BBICTpaMBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYXKIICHUI C OMOpPON Ha H3yUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBICHHUS;

UCIIOJIb30BaTh TMPU PEIICHHH Y4YEOHBIX 3aJad COBPEMEHHBIC
WH)OPMAIIMOHHBIE TEXHOJOTUU JJIS TOUCKA, CTPYKTYpUPOBaHUS,
WHTEPNpETallMd U TPEACTaBICHUS Yy4eOHONM U HAyYHO-TIOMYJISIPHON



uH(OpMAIK, TOTYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJyYaeMyto HH(POpMAIIHIO;

MPUBOJUTHh NPUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pPa3BUTHE HAYKH, OOBSCHEHHE TPOIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTU;

MCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HU JJ1 o0OecrieueHus: 0€30MacHOCTH Mpu OOpaIIeHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJIsI COXPAHECHHUSI 3IOPOBbS M COOIIOICHUS
HOPM 3KOJIOTUYECKOr0 MOBEJICHUS B OKPYKAIOLIEH CpEIE;

paboTaTh B TpYIIE C BBIMOJHCHUEM Pa3JIUYHBIX COIHATBHBIX
poJiel, IJIaHUPOBaTh pabOTy TPYIIbI, PAIMMOHATIBLHO pPAaCHPEEsITh
00S3aHHOCTH ¥  IUIAHUPOBAaTh JEATEIBHOCTH B  HECTAaHJAPTHBIX
CUTyalusaX, aJEKBAaTHO OIICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB
TPYIIIBI B pEIIEHUE PacCMaTpUBAeMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mpenMeTHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXaTtb  C(OPMUPOBAHHOCTH Y
00y4Jaromuxcs YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax pojdb M MeCTO (U3UKU B
(GbopMHpPOBaHUM COBPEMEHHOW HAy4YHON KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTHM, B MPAKTUYECKOW NESTEIbHOCTH
JOJIEH, TIEIIOCTHOCTD M €IMHCTBO (DU3UYECKON KapTHHBI MUPA;

VUUTHIBATh TPAHUIBI TNPUMEHEHHS U3YYEHHBIX (DU3UYECKUX
MOJICJICH: TOYEYHBIM DJIEKTPUYECKUM 3apsifl, Jy4 CBE€Ta, TOYEYHBIU
HUCTOYHUK CBETa, SiIEpHAasi MOJIeNIb aTOMa, HyKJIIOHHAss MOJEJb aTOMHOI'O
s1ipa Mpu peIIeHUH PU3NYECKHUX 3a]1ay;

pacno3HaBaTh GU3MUECKHUE SBIECHUS (IIPOIIECCHl) U OOBSICHATH WX HA
OCHOBE  3aKOHOB  DJIEKTPOJAMHAMUKA ¥  KBAHTOBOW  (PU3UKHU:
ANEKTpUYECKasi MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEUCTBUS TOKa, B3aUMOJICCTBUE MAarHuTOB,
ANEKTPOMArHUTHAsT WHIOYKLIUS, JIEUCTBME MArHUTHOTO TIOJISI Ha
MPOBOAHUK C TOKOM U JABWXKYLIMHCA 3apsi, SJIEKTPOMAarHUTHBIE
KOoJeOaHWs W BOJHBI, TMPSMOJIMHEHHOE PACIpPOCTPAHEHHE CBETA,
OTpaXeHUe, MpeJoMIICHUEe, UHTEPPEPEeHITHS, TU(PaKIUI U TOIIPU3ALIUS
cBeTa, aucnepcus cBera, (oroanektpuueckuii 3ddext (pororddexr),
CBETOBOE [IaBJICHUE, BO3HUKHOBEHUE JIMHEWYATOro CHEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs! PaAMOAKTUBHOCTD;

OMKUCBHIBATh HW3YYEHHbIC CBOWCTBAa BEHIECTBA (DJIEKTPUUYECKHUE,
MarHUTHbIE, ONTHYECKUE, JIIEKTPUUYECKYIO IMPOBOJUMOCTb pPa3IUYHBIX
CpeAa) M  DJIEKTPOMAarHUTHbIE  SIBIE€HUS  (IIPOLIECCHI),  HMCHOJIb3YS
du3NYecKue  BEJMYMHBL:  DJEKTPUYECKUA  3apsAll, CWia  TOKa,
ANEKTPUUYECKOE HAMNPSHKEHUE, DJIEKTPUUYECKOE COMPOTUBJIEHUE, PA3HOCTh
MOTEHIIMAJIOB, DJJIEKTPOABMXKYIIAs Cuia, paboTa TOKa, WHIYKIUSI
MarHuTHOro TmoJisi, cuja Awmmnepa, cuna JlopeHua, HHIYKTUBHOCTb
KaTyIIKU, HEPrus 3JEKTPUUYECKOTO M MAarHUTHOTO IOJIEH, Mepuoj Hu
yacToTa KosieOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsi U CUjia TOKa B
Mpollecce TapMOHUYECKUX DIIEKTPOMArHUTHBIX KojieOaHuM, (okycHoe
paccTOsiHME M ONTUYECKash cuia JIMH3bI, MPU ONUCAHUM IPABWIBHO
TpakTOBaTh  (U3MUECKUI  CMBICT  HUCIIOJIB3YyeMbIX  BEJIMYMH, HX
0003HaYEHUsI U €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3MUYECKYIO BEIMUUHY C JPYTUMH BEINYHHAMU;



ONMKCHIBATh HM3YyYCHHBIE KBAHTOBBIC SBJICHHS MW  TIPOIECCHI,
UCIIONIb3Ys (DU3UYECKUE BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPTUs U HMMYJIbC (OTOHA, TIEPHUO]
noJIypacnaaa, SHEPTUsl CBSI3M aTOMHBIX SIIep, IPU OMMCAHUU MPABUIBHO
TpakTOBaTh  (U3MUECKUI  CMBICT  HUCIIOJB3YyeMBbIX  BEJIMYMH, HX
0003HaYEHUsI U €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BETUYHHY C JPYTUMHU BEIWYMHAMH, BBIYUCISATH 3HAUYCHHE
(hU3UIECKON BEITMYHMHBI,

aHANMM3UPOBaTh (PU3WYECKHE TPOILIECCHl M SBIICHUS, HCIOJIb3YS
¢u3nYeckue  3aKOHBl W TPUHIUNB:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIHLHOTO U MapaNIeTbHOTO COCIMHEHUS MTPOBOIHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH  2JIEKTPOMAarHUTHOW  MHIYKLUMH,  3aKOH
MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IPEJIOMJICHHS CBETa, ypaBHEHUE DWHINTEHA 1715 poTorddexra,
3aKOH COXpaHEHUs DSHEPTrUM, 3aKOH COXPAHEHUS WMITYJbCa, 3aKOH
COXpaHEHUsl JJIEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHUS MacCOBOTO
4yclia, MOCTyNarhl bopa, 3akOH paguoakTUBHOTO pacrmaja, Mpu TOM
paznuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHHE U YCIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpEeNISITh HAMpPAaBIICHUE BEKTOpa WHAYKIIMM MArHUTHOTO IIOJIS
MIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh HM300paKEHUE, CO3/1aBAEMOE TUIOCKUM
3epKajoM, TOHKOU JIMH30MU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI TI0  HMCCIENOBAHUI0  (U3UYECKUX
SABJICHUA M TPOIECCOB C HCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX
U3MEpPEHUI: Mpu 3TOM (GOPMYIUPOBATH MPOOIEMy/3a1adyy U TUIIOTE3Y
y4eOHOTO DJKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000pyI0BaHUSs, IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIHI;

OCYUIIECTBJISATh TPSIMbIe U KOCBEHHBIE H3MEpEHUs: (U3HUUIECKUX
BEJIMYMH, TPU OTOM BHIOMPATH ONTUMAJIbHBIA CIIOCOO W3MEpPEHUs |
MCITI0JIb30BaTh U3BECTHBIC METObI OIICHKU MOTPEITHOCTEH U3MEPECHHUIA;

MCCIIeI0BAThH 3aBUCUMOCTH busznuecKux BEITUYNH C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUW: TP O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl TMOJYYEHHOW 3aBHCHUMOCTHU
(GU3MYEeCKUX BEIWYWH B BHJIE TAOJUIl U TpaduKOB, J€IaTh BBHIBOIBI IO
pe3yibTaTam HCCIIeIOBAHUS;

coOmoaTh TMpaBujia 0OE30MacHOTO TpyJda TMpPU  MPOBEIACHHUH
UCCJIEIOBAaHMM B  paMKax ydeOHOrO  OJKCHepuMeHTa, y4eOHO-
MCCJIEIOBATENICKOW U TMPOEKTHOW JNIEATEbHOCTH C HCIOJIb30BaHUEM
M3MEPHTEIBHBIX yCTPOICTB U 1a00PaTOPHOTO 000PYA0BAHNS;

peniath pacu€THBIC 3a7]a4H C SIBHO 33JJaHHON (M3HUECKOM MOJIENbIO,
UCTIONIb3ysl (DU3MYECKHE 3aKOHBI M TPUHIMIBI, HA OCHOBE aHaIM3a
YCIIOBHSI 331241 BBIOMpPaTh (PU3UYCCKYIO MOJIEIb, BBUICIATE (U3NYECKHE
BENTMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE [JIsi €€ pelIeHUs, MPOBOJIUTH
pacy€Thl U OLICHWBATh PEATHHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NUECKOU
BEITNYNHBL;

pemiarh ~ KadueCTBEHHBbIC  3aJa4yd:  BBICTpaMBaTh  JIOTHYECKHU
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYXKIICHHUI C OMOpOM Ha H3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SBICHHUS;

UCIIOJIb30BaTh TMPU PEIICHHH Y4YEOHBIX 3aJad COBPEMEHHBIC
WHDOPMAITMOHHBIE TEXHOJOTUU JJIS TOUCKA, CTPYKTYpUPOBaHUS,



WHTEPIpPETAllM U TPEACTaBICHUS Yy4eOHOM ¥ HAyYHO-TIOMYJISIPHON
uH(OpMAIK, TOIYYEHHON W3 Pa3TUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAM3UPOBATh MOJydaeMyto HH(POpMAIIHIO;

OOBSCHATH MPUHIUIIBI JEHCTBUS MAIINH, IPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIONb30BAaHUSA B
MMOBCEIHEBHOM KM3HH;

MPUBOJUTHh PUMEPHI BKJIa/la POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKHU, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTHUH;

MCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HU JJ1 o0OecrieueHus: 0€30MacHOCTH Mpu OOpaIIeHUH ¢ MpUOopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJII COXPAHEHUSI 37IOPOBbS M COOIIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY KAIOIIEH CpeIe;

paboTaTh B TpYIIE C BHIIOJHEHUEM Pa3IUYHBIX COIHATBHBIX
poJiel, IJIaHUPOBaTh pabOTy TPYIIbI, PAIMOHATIBLHO pPaCHpPEEsaTh
00S3aHHOCTH ¥  IUIAHUPOBAaTh JEATEIBHOCTH B  HECTAaHIAPTHBIX
CUTyalMsiX, aJCKBATHO OIICHUBATh BKJIAJ KaXJOTO W3 Y4YaCTHUKOB
TPYIIIBI B perieHue paccMaTpuBaeMom POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHHe KoumnuecTBo yacos
Ne JyeKTpoHHbIe (LM pPOBbHIE)
pa3iejioB U TeM KoHnTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
NporpamMmsl padoTeI padoTnI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
L1 ®du3nKa U METOIbI 5 bubmnoreka [IOK
’ HAy4YHOI'O MIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2. MEXAHUKA
bu6mmorexa [IOK
21| Kuremarinia > https://m.edsoo.ru/7f41b£72
bubmuoreka [{OK
2.2
Hurammica 7 https://m.edsoo.ru/7f41bf72
3aKOoHBI
73 COXDAHCHIS B 6 1 1 bubmuoreka [{OK
’ p https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYICCKOM
TEOPHUH

bu6mmorexka [JOK
https://m.edsoo.ru/7f41bf72




19 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOTUHAMUKI https://m.eds00.ru/7f41bf72
ArperaTHblie
13 COCTOSIHUS 5 bubmuotexa [JOK
’ BemecTtBa. ®a3oBrle https://m.edsoo.ru/7f41bf72
MepPEeX0Ibl
Hroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

bubmuoreka [{OK
4.1
MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41b£72
[TocTosanHBIM
47 AIEKTPUIECKUN TOK. 1 bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

ITPOTPAMME




11 KIIACC

HauMeHoBaHue KoauuecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ieyioB U TeEM KonTpoabsublie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmmsbl padoThI padoThI
Pazaen 1. JIEKTPOJIMHAMUKA
MarnutHoe mone.
1.1 DeKTpoOMarHuTHas 11 1 3 bubmmorexa LIOK
’ p https://m.edsoo.ru/7f41c97¢c
WHIY KIS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
Mexannueckue 1
2.1 JIEKTPOMATrHUTHEIE 9 1 bubmmorexa LIOK
’ P https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
Mexannueckue 1
2.2 JIEKTPOMATrHUTHEIE 5 1 bubmmorexa LIOK
’ R https://m.edsoo.ru/7f41c97¢c
BOJIHEI
bubmuoreka [JOK
2.3 O
frruka 10 3 https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

OCHOBEI cIEIUAILHON
TEOPUH

OTHOCUTCIBHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢




Hroro no pasneny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHTHI KBAaHTOBOMU 6 bubmuorexa [JOK
' OIITUKHU https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.2 C
TpocHHe atoMa 4 https://m.edsoo.ru/7f41c97c¢
bu6mmorexa [JOK
4.3 A
TOMHOE AAPO > https://m.edsoo.ru/7f41¢97c¢

Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU - { bubmmoreka [JOK
’ M acTPOPH3UKI https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maromee 4 bubmuoreka [JOK
’ MIOBTOPECHHUE https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 [TPOTPAMME







ITOYPOYHOE INTAHUPOBAHHUE

10 KITIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoxa KonTtpoibHbie IlpakTH4ecKkue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl

dusnka — HaykKa o
npuponae. Hayunsie meToasl bubnuorexa [JOK

1 1
MO3HAaHUA OKPYKAKOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponw u MmecTo pusukm B
bopMHUpOBaHUH

) COBPEMEHHOM HaYyUHOI { bubnuorexa [IOK
KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
[IPaKTUYECKON
NEATEILHOCTH II0AeH
MexaHuueckoe IBUKEHHE.
OTHOCHUTENBHOCTD

3 MEXaHUYECKOTO JBUKEHUS 1 bubmmorexa [JOK

A ' https://m.edsoo.ru/ff0c3508

Ilepemenienue, CKOpOCTb,
YCKOpEHHE

4 PaBHOMeEpHOE i bubnuorexa [IOK
MPSMOJIMHEMHOE JIBUKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE i bubnuorexa [IOK

HpﬂMOJ’IHHGfIHOC JBHXXCHUC

https://m.edsoo.ru/ff0c372¢




CB00OOHOE TTaIEHHE.

6 YckopeHue cBOOOIHOTO bubamorexa LHOK
p A https://m.edsoo.ru/ff0c39cc
najJeHus
KpuBonuHneliHoe nBUXEHUE.
7 JIBM>KEHHE MaTepHUaIbHOM bubmorera [IOK
p https://m.edsoo.ru/ff0c3ada
TOYKH MO0 OKPYKHOCTHU
[IpuHIUIT OTHOCUTEBHOCTH
g lNanunes. UuepuuanbHbie bubnuorexa [IOK
cucremsl orcuera. [lepBreiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna.
[IpuHuun cynepno3unun
9 CI/E‘I Bro og 3alz<0H bu6mmorexa [IOK
) p https://m.edsoo.ru/ff0c3be8
Hrrorona misa
MaTepUalbHOU TOUKU
10 Tpetwnii 3akoH HeroToHa st bubnuorexa [IOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
1 Tssrotenus. Cuiia TSHKECTH. bubmuoteka [JOK
IIepBas kocmuyeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwita ynpyroctu. 3aKoH bubnuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cwuiia TpeHusl.
bubmnoreka [IOK
13 Koadduruent tperus.

Cuna conpoTHUBIIEHUSA NTPU

https://m.edsoo.ru/ff0c3f76




JBHXXCHHUH TCJIa B XKUAKOCTHU
WK ra3c

14

[ToctynarenbHOE 1
BpauaTelbHOE JBUKEHUE
a0COIIOTHO TBEPAOTO Tena.
MowmenT cuibl. [liieuo
CUJIBL. Y CJIOBUSI PaBHOBECHUS
TBEPAOIO Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
MaTEpUAIbHBIX TOYEK.
Wmnynbe cuinbl. 3aKoH
COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE IBHKEHUE

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

16

PaboTta u MOIITHOCTE CHIIBI.
Kunernueckast sHeprust
MaTepHAIbHOI TOUKHU.
Teopema 00 M3MEHEHUH
KMHETUYECKON SHEPIUU

Bbu6mmorexka [JOK
https://m.edsoo.ru/ff0c4502

17

IToTeHumanbHas SHEPTHUs.
IToTrenumanbHas sHEPrUs
yrpyro nepopMupoBaHHOM
npyxuHsl. [loreHnmansHas
SHEprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

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

18

ITorennuanbpHbBIE U
HEINOTEHIUAJILHBIE CUJIBL.

bubmnoreka [IOK
https://m.edsoo.ru/ff0c478c




CBs13b paboThI
HEMOTEHIUATBHBIX CUJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPrUH CUCTEMBI TEJ.
3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTUU

19

JlaGopatopHas pabota
«HccnenoBanne cBs3u
pabOTHI CHJIBI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU
TeJa Ha MpUMepe
pacTsHKCHHS PE3HHOBOTO
KTy Tay»

20

Kontponbnas padota mo
TeMe «KnHemaTnka.
JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC ITOJIOKCHUS
MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHUH.
BbpoyHoBCcKOe nBUXKEHHE.

Huddyszus

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTtep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BellecTsa. Moaenu
CTPOEHUS ra30B, KUIKOCTEN
U TBEPABIX TEI




23

Macca mouexy.
KonuuecTBo BemiecTsa.
[TocTostHHast ABoraapo

24

TemioBoe paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [lkama
temneparyp Llenbcus

25

Uneanpusrii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHast TeMIiepaTypa
Kak Mepa CpeHei
KMHETUYECKOU YHEPTUU
JBUKEHHS MOJICKYL.
YpaBuenue Menzeneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

JlaGoparopnas pabota
«HccnenoBanue
3aBUCUMOCTH MEXILY
napamMeTpamMu COCTOSTHHS
pa3peKeHHOTO Tra3a»

29

W3onporieccsl B H1€aIbHOM
rase u ux rpaduueckoe
IIPEJICTaBICHNE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenuss sneprus

bu6mmoreka [IOK




TEPMOJUHAMHYECKON
CHCTEMBI U CIIOCOOBI €€
m3MeHeHus. KonnuecTBo
TEIUIOTHI U paboTa.
BuyTpeHnHss dHEeprus
OJHOATOMHOI'O HJI€aJIbHOI'O
rasa

https://m.edsoo.ru/ff0c5952

31 Buner Trennonepenaun bubmmorexa [TOK
8 ped https://m.edsoo.ru/ff0c5¢36
VYV neapHas TEIIOEMKOCTE
Benrectsa. KoinuecTBo
32 TEIIOTHI IPH bubmorexa HOK
p https://m.edsoo.ru/ff0c5¢36
Terionepeaaye.
AnuabaTtHBIH poiiecc
[TepBoIii 3aK0H
1 TEPMOJAVHAMUKH U €T0 bubnuorexa [IOK
NIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
u3oIpoleccam
HeobOpatumocTs mporeccoB
34 B mIpupojae. Bropoii 3akoH bubmmorexa IOK
pHpoAE. p https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHU
35 [Tpunmun gevicteus u KI1/] bubmnoreka [IOK
TEIIOBOH MaITHHEI https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKonoruyeckue npoodIeMbl

TCIIJIOOHCPICTUKHA




O6o06maromuit ypok

bu6mmoreka [IOK
38 «MonexynapHuas ¢pu3UKa.
yAp ¢ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAVMHAMUKI
KonTponbnas pabota mo
19 teme «MouekynsapHas bubnuorexa [IOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMUKU
[TapooOpazoBanue u
40 KoHneHcanusd. Mcmapenue u bubmorexa LOK
A T P https://m.edsoo.ru/ff0c63b6
KHIICHHE
AOcomroTHasa U
bu6mmoreka [IOK
41 OTHOCUTEJIbHAS BIAKHOCTD
. https://m.edsoo.ru/ff0c64d8
BO3ayxa. HaceleHnHslil map
Trépnoe Temno.
Kpucrannnueckue u
amop(HBbIe Tena.
42 AHU30TPOIHNS CBOWCTB bubmorexa LOK
p https://m.edsoo.ru/ff0c6510
Kpuctayios. XXuakue
Kkpuctauibl. CoOBpeMeHHbIE
MaTepHuabl
IImaBnenue u
43 KpUCTAJUIM3auus. Y 1eiabHas bubnuoreka [IOK
TEIUIOTA IUIABICHMS. https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHEHHE TEIIOBOTO bubnnorexa [JOK

Oaylanca

https://m.edsoo.ru/ff0c6820




DnexTpu3anus Tei.
OnexTpuueckuil 3apsn. /[sa

bubmuoreka [{OK

45
BU/J1a JIIEKTPUYECKAX https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOIHUKY, TUEKTPUKHI
46 Y TIOJYTIPOBOJHUKHU. 3aKOH bubnuoreka [IOK
COXpaHEHUs https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3anmoneicrTeue 3apsoB.
47 3akoH Kynona. ToueuHsIit bubmnorexa [IOK
Y . https://m.edsoo.ru/ff0c6ced
AIEKTPUUECKUHN 3aps]l
Hanpsoxk€aHocTh
ANEKTPUUECKOTO MOJIA.
48 ITpuHIMNO cynepno3uIlnu bubmorexa LOK
pHHK ynep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JInHnn HanpsKEHHOCTH
Pa6oTa cun
49 AIEKTPOCTATHYECKOTO MOJIS. bubnnorexa [JOK
ITorennuan. Pa3zHocTs https://m.edsoo.ru/ff0c6100
MMOTEHIMAJIOB
IIpoBonHMKY U
JIMBJIEKTPUKHU B
50 3JICKT ofTaTquCKOM oJie bubmorexa LOK
p ' https://m.edsoo.ru/ff0c7018
Jwvanexrpudeckas
MIPOHUIIAEMOCTD
.. Bubanoreka [IOK
51 DIIEKTPOEMKOCTb. 1

https://m.edsoo.ru/ff0c7126




Konnencarop

52

DJEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOTO KOHAEHCATOpa

bubmnoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padbota
"U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
MIpUMEHEHNE
KOH/IEHCAaTOPOB,
KOMUPOBAJIBHOTO ammnapara,
CTpYHHOTO MPUHTEPA.
DJeKTpocTaTu4YecKas
3ammTa. 3a3eMIICHUE
AJIEKTPOTIPUOOPOB

55

DNEeKTPUYECKUN TOK,
YCJIOBHS €r0
CYIIECTBOBAHHUSI.
[TocTostHubIM TOK. CHila
Toka. Hanpsbxenue.
Conportusnenue. 3akoH Oma
JUISl y4acTKa LIEeTH

56

ITocnemoBarensHOE,
napajuIesIbHOE, CMEIIIAHHOE
COEJIMHEHHNE MPOBOTHUKOB.
JlaGoparopnas pabota

0.5

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




((I/I3y‘{eHI/IC CMCIIaAHHOT O
COCOAUHCHUA PC3UCTOPOB»

57

Pabora 1 MOIIHOCTE
AIEKTPUYECKOTO TOKA.
3akoH J[xxoyns-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 11 HOJTHOU
(3aMKHYTOM) 2JIEKTPUUECKOU
uenu. Kopotkoe
3aMmbIkaHue. JJabopatopHas
pabota «M3mepenne 3/IC
HMCTOYHHKA TOKA U €0
BHYTPEHHETO
COIPOTHBIICHUS

0.5

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

59

OneKTpoHHas
IIPOBOJUMOCTB TBEPBIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTHUBIICHUS METAJLIIOB
OT TEMIIEPATYPBI.
CBepXmpoBOAMMOCTD

60

DIIEKTPUUECKHI TOK B
Bakyyme. CBolicTBa
DIIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHMKY, UX
COOCTBEHHAs M IPHUMECHAs
npoBoauMocTh. CBoiicTBa
p—n-nepexoza.
[TonynpoBOAHUKOBBIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae




prOOpbI

DJIEKTPUUYECKUIN TOK B
pacTBopax u pacriaBax

bu6mmoreka [IOK

62 AJIEKTPOJIUTOB.

P https://m.edsoo.ru/ff0c82ba
DneKTpoIuTHYECKas
JUCCOIMAIUs. DIEKTPOIU3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosATENnbHbIN 1 bubnuoreka [IOK
HECAMOCTOSITEIIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psia. Mounus. [1nazma
DeKTpuYecKre mMpruoophl 1
YCTPOMCTBA U UX

64 MPaKTUYECKOE MPUMEHECHHE bubmorexa OK

P P ' https://m.edsoo.ru/ff0c86fc
IIpaBuna TeXHUKH
Oe3omacHOCTH

65 O06o06mamui ypok bubnuoreka [IOK
«ONEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
Kontponbnas padota mo
TeMe «DJIEKTPOCTATUKA.

. bu6mmorexa [IOK
66 [TocTossHHBIM
. https://m.edsoo.ru/ff0c8a8a
ANEKTpUYECKuid TOK. Toku B
Pa3IMYHBIX Cpeaax»
Pe3epBHBbIi1 ypOK.
67 KoHTtponbHas padoTa mo bubmorexa OK
I: P " https://m.edsoo.ru/ff0c8c56
TeMe "DIJIeKTpOIMHAMUKA
68 PesepBHBIT ypoK. bubmuotexa [JOK




O06006manmui ypok 1o

TemaM 10 kiracca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KIIACC

KoJunyecTBO yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxa KoHnTtpoJbHbIe IIpakTHYeckue
n/n Bcero U3Y4YeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
[TocTossHHBIE MATrHUTHI U UX
B3aMOJICHCTBUE.
! MarnutHoe noze. Bexrop { bubmuorexa [JOK
MarHUTHOU UHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHMK MarHUTHOM
WHIYKUIUN
MaruutHoe noJse
MIPOBOJIHUKA C TOKOM.
) Onmbir Dperena 1 bubmmoreka [{OK
p N https://m.edsoo.ru/ff0c98fe
BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
Jlaboparopnas pabota
3 «H3y4eHne MarHuTHOT O 1 1 bubmorera [TOK
Y https://m.edsoo.ru/ff0c98fe
TOJISI KATYIIKU C TOKOM»
JleiicTBHE MarHuTHOTO
TOJIsSI HA IPOBOJIHUK C
TokoM. Cuita Amnepa.
bubmoreka [JOK
4 JlaGopatopHas pabota 1 1

«HccnenoBanme nericTBUS
HOCTOSIHHOI'O MardHuTa Ha
PaMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9ac0




JlelicTBE€ MAarHUTHOTO

MOJISI HA JIBWKYITYIOCS

3apSKEHHYIO YaCTHILy.

Cuia Jlopenna. PaGota
cuiibl JIopeHa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
uHaykuud. Ilotok BekTopa
MarHuTHOM MHIYKITHH.
OJ1C unaykImu. 3akoH
AJEKTPOMArHUTHOMN
nHaykuu dapanes

Jlaboparopras padboTa
«HccnenoBanue BiaeHUA
AJIEKTPOMATrHUTHOM
UHAYKIUN»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTB. SIBIICHUE
camounaykiuu. JJ1C
CaMOMHAYKIWH. DHEPIrusi
MAarHUTHOTO TIOJISl KaTyIIKH
C TOKOM.
DNEeKTPOMArHuTHOE T0JIE

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

TexHuueckue ycTpoicTa u
UX MPUMEHEHHE:
MOCTOSTHHBIE MATHUTHI,
AIIEKTPOMATHUTHI,
SJICKTPOABUIATCIIb,
YCKOPUTEIH 3JIEMEHTAPHBIX




YaCTHUIl, UHAYKIIMOHHAS
eyn

10

O6o0maromuii ypok
«MaruurTHoe 1oJe.
DJeKTpOMarHuTHas
AHAYKLIUSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbnas padoTa no
TeMe « MarHuTHOE ToJIe.
DJeKTpOMarHuTHas
AHAYKLIUSD)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKHE
KoJie0aHusl.
I'apmonunyeckue
KoneOaHusi. YpaBHEHUE
TapMOHUYECKUX
kosiebanuii. [IpeBparienne
SHEPTUU

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

13

Jlaboparopnas pabota
«HccnenoBanue
3aBHCHMOCTH IIEPHOJIa
MaJIbIX KoJieOaHul Tpy3a Ha
HUTH OT JJIUHBI HUTH U
Macchl Ipy3a»

14

KonebaTenbHBIN KOHTYD.
CBo0OOIHBIE
AJIEKTPOMArHUTHBIC
KOJIeOaHUS B UA€AIbHOM

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb820




Kosie0aTeTbHOM KOHTYPE.
AHAaNOTHsI MEXY
MeXaHUYECKUMH U
AJICKTPOMATrHUTHBIMH
KOJIEOAHUSIMHA

15

®opmyna Tomcona. 3akon
COXpaHEHHUS SHEPIUU B
ujealbHOM KoJieOaTeIbHOM
KOHTYpE

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

16

IIpencrasnenue o
3aTyXaIIuX KOJIeOaHUsIX.
BeIHyX1€HHBIE
MEXaHUYECKHE KOJICOaHus.
Pe3onanc. Beinyx1eHHbIE
ANIEKTPOMArHUTHBIE
KoJIeOaHMs

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
MEPEMEHHBIN TOK.
MOIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JIEWCTBYIOILIEE 3HAUCHUE
CUJIbI TOKA U HAIPSKEHUS

bubmmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop.
[TpousBoxcTBO, Nepeaaya u
norpedieHue
AIIEKTPUYECKON SHEPIUU




19

YeTpoicTBo U
[IPaKTUYECKOE IPUMEHEHUE
AJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMeHHOro
TOKa, JIMHUH
JNIEKTponepesayd

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

20

OKOJIOTUYECKUE PUCKHU IIPU
MIPOM3BOJICTBE
anekTposneprun. Kynsrypa
UCTIONTb30BAHMS
AIIEKTPOIHEPTUH B
NOBCETHEBHOM KHU3HU

21

MexaandecKre BOJHBI,
YCIIOBUSI paCIpPOCTPAHCHUS.
[Tepuoa. Cxopocthb
pacpoCcTpaHEHus U JUIMHA
BOJIHBL [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. Beicora
ToHa. TemOp 3ByKa

bubmmoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMAarHuTHbHIE
BOJIHEI, X CBOMCTBA 1
ckopocTts. [Ikana
ANIEKTPOMATrHUTHBIX BOJH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ccfe)

24

[TpuHIUTIBEI paTUOCBS3H U
TeneBuaeuusd. Passutue




CPEIICTB CBSI3H.
Pannomokanus

Kontponbnas padota

bu6mmorexa [IOK

25 «Konebanust 1 BOJIHBI https://m.edsoo.ru/ff0cc618
IIpssmonuneitHOE
pacnpoCTpaHEHHUE CBETA B
26 OIHOPOJIHOM Cpee. bubmorera [TOK
. https://m.edsoo.ru/ff0cd350
ToueuHbIi HCTOYHHK CBETA.
Jlyd cBera
OtpaxkeHue cBeTa. 3aKOHBI
7 OTpa)KEHHUS CBETA. bubmuorexa [JOK
[TocTpoenue nzodpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKaje
[Ipenomnenue cBera.
ITostHOE BHYTpEHHEE
28 oTtpaxkenue. [IpenenbHbIit brbmmorexa [TOK
https://m.edsoo.ru/ff0cd7f6
YTOJI ITOJIHOTO BHYTPEHHETO
OTpaXKECHHUS
Jlaboparopnas pabota
29 «3mepenue nokaszarens brbmmorexa [TOK
https://m.edsoo.ru/ff0cd67a
IIPEJIOMJIEHUS CTEKIIa»
JIunzel. [Toctpoenue
30 M300paXeHM B TUH3E. bubnuoreka [IOK
®opMyia TOHKOU JTUH3BI. https://m.edsoo.ru/ff0cddle
YBenuyeHue JIuH3bI
31 JlaGoparopnas pabota




«HccenoBanme CBOMCTB
M300paXKEHUH B TUH3AX)

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6enoro
csera. [[Ber. JlabopaTopHas
pabora «Habmronenue
JUCIIEPCUU CBETA»

33

Wurepdepenims caera.
Hudpakmus cera.
JudpakuuonHas pemeérka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ced22

34

[TonepedyHOCTh CBETOBBIX
BouH. [lonsipu3zanus cBeta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckue mpuOopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro MPUMEHEHUS

36

FpaHI/HH)I HpI/IMeHI/IMOCTI/I
KJIaCCUYECKOM MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIFHOCTU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENLHOCTD
OJTHOBPEMEHHOCTH.
3aMeJIeHHe BPEMEHH 1
COKpAIllEHUE ITTHHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfa42

38

OHeprus U UMIYJIbC
PENATUBUCTCKOM YaCTULIBL.
CB43b MACChI C SHEPTUEH U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68




UMITYJIbCOM. DHEprus
MIOKOSI

Kontponbnas padota
«Ontuka. OCHOBEBI

bu6mmorexa [IOK

39
CIIeLIUaTIbHON TEOPUH https://m.edsoo.ru/ff0cf610
OTHOCUTEILHOCTH
®otonbl. DopMmyna
40 IInanka. DHeprus u bubmmorera [IOK
' p https://m.edsoo.ru/ffOcfel6
UMIyIbC GOTOHA
OTKpBITHE U UCCIIETOBAHUE Eu6 10K
HOINOTEKA
41 otod(ddexra. OmBITH A.
¢ b https://m.edsoo.ru/ff0cffc4
I'. CtoneroBa
3akonsl Gpotorddexra.
YpaBHeHre DUHIITEHA Eu6 10K
HOINOTEKA
42 1151 hpoTordpdexra.
Aot § b https://m.edsoo.ru/ff0d015¢e
«KpacHas rpanuma»
dororddekra
Jasnenne ceera. OnbIThI I1. Eu6 10K
HOINOTEKA
43 H. JIebeneBa. Xumuueckoe
. a https://m.edsoo.ru/ff0d04a6
JNEUCTBUE CBETA
TexHuueckue ycTpoicTna u
MPAKTUYECKOE
MIPUMEHEHHUE:
44 P

¢dboTorneMeHT, PoTONATUHK,
conHeyHas OaTapes,
CBETOJUOJ




Pemenue 3amau mo teme

45 «JIeEMEHTEI KBAHTOBOM bubmmorera [IOK
https://m.edsoo.ru/ff0d0302
ONTHUKIY
Mogens atoma TomcoHa.
OmneiTel Pe3epdopaa mmo
46 aCCEIHUIO (Xp(i)a(l?TI/I bubnnorexa [IOK
p - https://m.edsoo.ru/ff0d091a
IInanerapHas moneinb
aToMma
bubmmoreka [JOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
N3iyyenue u norioueHue
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro : OBHSI buGnnorexa [IOK
a ypu https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Bumisl
CIIEKTPOB
BonHoBEIE cBOliCcTBA
yactull. Bonnsl ne bpoitns.
49 KoprnyckynsapHo-BOIIHOBOH bubmmorera [TOK
pHyCcKyIap https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE 1
BBIHYK/ICHHOE U3JTy4YCHHE
OTKpBITHE
paaroakTUBHOCTH. OTIBITHI
50 Pesepdopna no bubmuorexa [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOIO
U3IIyYeHUS
51 CsoiicTBa anbda-, 6era-,




raMma-us3JjIydCHUsI.
Bmusuue pPaarnOaKTUBHOCTHU
Ha JXUBBIC OPIraHU3MbI

52

OTkpbITHE IPOTOHA U
HeWTpoHa. M30TombI.
Anbda-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
'amma-u3nydenue

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

53

DHeprusi CBSI3U HYKJIOHOB B
anpe. SlnepHble peakuuu.
SlnepHbIil peakTop.
[IpoGnembl, MepCreKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI
SIIEPHOW SHEPTETUKHU

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

54

DJIeMEHTapHBIE YaCTUIIBI.
OTKpBITHE TO3UTPOHA.
Mertoabs! HaOMIOAEHUA U
perucTpauuu
AJIEMEHTApHBIX YACTHII.
Kpyrusbiii cron
«DPyHIaMEHTAIbHBIE
B3aNMMOCHCTBUS.
EnuncTBo dusnueckoit
KapTUHBI MUPay

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba.
CozBesnusl, spKue 3BE3/bl,




IUIAHETHI, UX BUIUMOE
nemxkenne. ConHeuHas
cucTeMa

56

Comnnne. ConHeynas
aKTUBHOCTH. ICTOUHHK
sHeprun CoJiHIa U 3BE3]

57

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI
rJIaBHOM
MOCIIEJOBATECILHOCTH.
BuyTtpenHee cTpoeHue
3BE&311. COBpeMEHHbIE
MIPEICTABIICHUS O
MPOUCXOXKICHUU U
spostrorini CoJtHIIA U 3BE3]

58

Mneunsiit [IyTe — Hama
I'amaktuka. Ilonoxenue u
nemwxenne CoiHIa B
lNanaxTtuke. ["ajakTUKH.
UYEpHepie ABIPHI B AIpax
raJlakTUK

59

Bcenennas. Pa3zoeranue
rajakTuk. Teopus
Bonbioro B3pbiBa.
PennkToBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpobieMbl




ACTPpOHOMHU

61

Kontponbhas padota
«D7eMeHTHI aCTPOHOMUH U
acTpoU3UKI»

62

O6o06matomuii ypok. Posb
(U3UKY U aCTPOHOMUU B
SKOHOMHYECKOH,
TEXHOJOTHYECKOM,
COIIMAJIBHON U DTUYECKOU
cdepax AesITenbHOCTH
YyeJIoBeKa

63

Ob6o6maromuit ypok. Posb
U MeCTO (PU3HUKH U
ACTPOHOMMU B
COBPEMEHHOM HAYYHOUI
KapTHHE MHpa

64

Ob6o6maromuit ypok. Posb
¢du3nueckoii Teopun B
(dbopmupoBaHUU
MPECTABICHUN O
¢uznyecKoil KapTuHe MHUpa

65

O06o0mmarmuil ypox.
MecTto ¢puszmueckoi
KapTHHBI MUpPa B 00IIEM
psily COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O MPUPOJIE




Pe3epBHBbIi1 ypOK.
66 MarnuTHoOE€ 1ose.

OneKTpOMarHuTHasI
WHTYKIIAS

Pe3epBHbIil ypok. OnTuka.
67 OcHOBBI cIEIAJIBHOMN
TEOPUU OTHOCUTEIILHOCTH

Pesepnsiii ypok. KBanToBas

68 ¢du3uka. DeMeHThI

aCTPOHOMUH U

acTpopH3UKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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