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TOYKA \'pocm
MOSICHUTEJBHAS 3ATIMCKA \

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yd€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, pean3yroInX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJMMOCTh pealu3alrud MEXKIPEIMETHBIX
CBs3€ll (PM3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3MKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

PabGouass mporpamma mo ¢usuke s 10-11 kimaccoB opueHTHpOBaHA Ha
peanuzanuio B IIEHTpe 00pa30BaHUS €CTECTBEHHOHAYYHON W TEXHOJIOTUYECKOMN
HarnpaBieHHocTe "Touka pocta", co3manHoro Ha 0aze MBOY "Cpenuss
obmeoOpa3oBarenbHas mkoja uM. A. HeBckoro" m. Mckpa ¢ nenpio pa3BUTHS Y
o0ydJaromuxcs  €CTECTBEHHOHAYyYHOH, MareMaTH4ecKod, HWH(POpMAIMOHHOM
IrpaMOTHOCTH, (OPMHPOBAHUS KPUTUYECKOTO U KPEAaTUBHOTO MBIIUICHHS,
COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYyYHOM UM  TEXHOJOTMYECKOU
HAIIPABJIICHHOCTH, a TaKXe JIJISl MPAKTUYECKON OTpabOTKK yuyeOHOro MaTepualia 1o
yaeOHbIM nipeameraM "duzuka", "Xumus", "buonorusa".

Cosznanue nentpa «Touka pocTta» mpeanonaraeT pa3BuTue 00pa3zoBaTeIbHOM
HHOPACTPYKTYPHI 00111€00pa30BaTENHHON OpPTaHU3AIMU, B TOM YHCIIe OCHAICHUE
o01reo0pazoBaTeIbHON OpraHu3auu 000py/OBaHUEM, CPEICTBAMH OOYYCHHS H
BOCIIUTAHUS Uil M3y4eHUs (B TOM YHCIIE 3KCHEPHUMEHTAIBHOIO) MPEIMETOB,
KypCOB, IUCLMIUIMH (MOAYJeH) €CTECTBEHHO-HAYYHOM HaINpaBIE€HHOCTH IIpU
peanu3aluy OCHOBHBIX O00II€00pa30oBaTENbHBIX MHPOrpaMM M JIONOJHUTEIBHBIX
00111e00pa30BaTENbHBIX MPOTpaMM, B TOM YHCIIE JUJISl PACIIMPEHUS COJCpPKaHUS
y4eOHBIX TpeAMETOB «DPusnkay, « XuMus», «bruomorusy;

PaGouas nmporpamma paspaborana Ha 2 roja.
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Coznanne 1eHtpa «Touka pocra» mpenanoaraet

pa3BUTHE o0pa3oBaTebHOM UH(DPACTPYKTYPHI o0111e00pa3oBaTeNbHOM
OpTraHM3alli{, B TOM YHCIIE OCHAIIeHHE 0011e00pa30oBaTeIbHON OpraHU3allHiH:
1. o0opyaOoBaHUEM, CpECTBAMU OOYYCHUS W BOCITUTAHUS JUIS U3YYCHHSI

(B TOM 4uClE AKCIEPUMEHTAIBHOT0) MPEIMETOB, KypCOB, TUCLUUILIUH (MOAYJIei)
€CTEeCTBEHHOHAYYHOM HaIpaBICHHOCTU opu  pealu3anuu OCHOBHBIX
o01ieo0pazoBaTeabHBIX MPOrpaMM U JOTOJHUTENbHBIX 0011€00pa30BaTeNbHbIX
nporpaMMm, B TOM YHCIE JJIsl pacIIMpEHHUs COJEp:KaHHUs Y4YeOHOro mnpeaMera
«Duszukay;

2. o0opyaoBaHUEM, CpeACTBaMH OOyYeHHUs] UM  BOCHUTAHUS IS
pealn3aliyd MpOrpaMM JOINOJHUTEIBHOIO 00pa30BaHUS €CTECTBEHHOHAY4YHOMH
HaIIPaBJICHHOCTEM;

3. KOMITBIOTEPHBIM U MHBIM 000PYI0BAaHUEM.

[IpodpuneHplii  KOMIUIEKT o00OpyaoBaHus oOecrneunBaeT 3P HEKTUBHOE
JIOCTH)KEHUE 00pa30BaTENIbHBIX PE3YJIbTATOB OOYYAIOUMMHCS [0 MpOTrpaMmam
€CTECTBEHHOHAYYHOW HAIPaBJICHHOCTHU, BO3MOXXHOCTh YIUIYOJIEHHOTO H3YYCHUS
OTJICJIbHBIX TIPEAMETOB, B TOM 4YHUCIe JUIsl (OPMUPOBAHUS H300pETATEIHCKOTO,
KpEaTUBHOTO,  KPUTHYECKOTO  MBIINUICHUS,  pa3BUTUS  (YHKIIMOHATHLHOU
IPaMOTHOCTH y OOydYaromuxcs, B TOM UHCJIE €CTECTBEHHOHAy4YHOH W
MaTeMaTH4ECKOM.

OKCIEPUMEHT SIBJISIETCS ICTOUHUKOM 3HAHHUM U KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuusi coBpeMeHHOro o0pa3oBaHUs MOJAPa3yMeBAET, YTO B yU4eOHOM
AKCHEPUMEHTE  BEAYILIYHO  pOJb  JOJDKEH  3aHATh  CaMOCTOSITEIbHBIN
UCCIIEOBATEIbCKUI YYEHUYECKUI DKCIIEPUMEHT. CoBpeMeHHbIE
AKCIIEPUMEHTATbHBIE HCCIEIOBAHUS MO (PU3MKE YK€ TPYAHO MPEACTaBUTH 0e3
UCIIOJIb30BaHUSI HE TOJBKO aHAJOTOBBIX, HO M MH(PPOBBIX H3MEPHUTEIbHBIX
npubopoB. B denepanbHOM TrocynapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
(manee — ®I'OC) mpornucaHo, YTO OJHUM U3 YHHUBEPCAIBHBIX YICOHBIX

neiictBuit (manee — YVY]I), mpuobperaeMpIX yYallUMHCS, JOJKHO CTaTh
YMEHUE «IIPOBEACHUS OMBITOB, MPOCTBIX 3KCIEPUMEHTAIIBHBIX HCCIEI0BaHUM,
MPSMBIX ¥ KOCBEHHBIX M3MEPEHUHN C HCIIONH30BAHUEM aHAJIOTOBBIX U IU(POBBIX
HU3MEPUTENBHBIX TPUOOPOBY.

Y4eOHbIN OSKCHEpUMEHT 10 (HU3UKe, MPOBOJUMBIN Ha TPaTUIIMOHHOM
obopynoBanuu (6e3 mpuMeHeHUsT MUPPOBHIX JIA0OPATOPHIL), HE MOXKET B TIOJIHOM
Mepe 00eCIeYHTh PEIICHHE BCeX 00pa30BaTENIbHBIX 3a/1ad B COBPEMEHHOMN IIKOJIE.
CnoxuBLIascs cuTyalusi 00yclIOBIE€HA CYLIECTBOBAHUEM psijJia MPOOIIEM:

*TPaJAUIMOHHOE HIKOJbHOE 000pYJOBAHUE M3-32 OrPAaHUYEHUS TEXHUYECKUX
BO3MOKHOCTEH HE TT03BOJISIET MPOBOAUTH MHOTUE KOJMYECTBEHHBIE UCCIICIOBAHUS;
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* JUTUTEILHOCTH MPOBECHUS (PU3NYECKUX UCCIIEOBAHUIM
HE BCEr/ia COIIACYEeTCs C JJIUTEIbHOCThIO YUEOHBIX 3aHATHIA;

*BO3MOXKHOCTh ~ NIPOBEACHUA  MHOTMX  (U3UYECKUX  KCCIIEIOBaHUMN
OTpaHUYUBAETCS TPEOOBAHUSIMH TEXHUKU 0€30MACHOCTH U JIP.

Hudposas maboparopusi KapJAWHAJIBHBIM O0pPa3oM H3MEHSET METOJUKY H
COJICp>)KaHME  OKCIEPUMEHTAIbHOW  JCSATEIBHOCTH U TOMOTAaeT  PEHIUTh
BhIIIIETIEpeYUCieHHbIe TpoOaeMbl. [llupokuit cnekTp UUPPOBBIX TaTYUKOB
MO3BOJISIET YYalIUMCS 3HAaKOMHTBCS C MapaMeTpaMu (pU3MYECKOro 3KCIEePUMEHTA
HE TOJIbKO HAa KAaueCTBEHHOM, HO M Ha KOJMYEeCTBEHHOM ypoBHE. C MOMOIIbIO
1udpoBoi J1abOpaTOpUM MOKHO TPOBOJUTH JIJTUTEIBHBIN KCIIEPUMEHT JaXKe B
OTCYTCTBHUH 3KCIiepuMeHTaTopa. [Ipu 3Tom usmepsieMbie JaHHBIC U PE3YIbTaThl UX
00paboTKH 0TOOpakKarTCs HEMOCPEICTBEHHO Ha SKpaHe KOMITbIOTepa.

B mnpouecce ¢dopmupoBaHus SKCHEPUMEHTAIBHBIX YMEHUM 1O (Qusnke
yUAIIUMCS YUUTCS TIPEACTaBIsATh HHGPOPMAIMIO 00 HCCICIOBAHUM B YETHIPEX
BUJIAX:

*B BepOaJIbHOM: OINKCHIBATH JKCIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJEIb
dKCTIEpUMEHTa, (UKCUPOBATh BHUMAHKE HAa U3MEPSEMbIX (DU3NUECKUX BEIUYMHAX,
TEPMUHOJIOTUH;

*B TAOJIMYHOM: 3aIOJTHAThH TaOJHUIIBI TaHHBIX, JIEKAIINX B OCHOBE MTOCTPOEHUS
rpagukoB (MpU 3TOM Yy YyYAIIUMXCS BO3HUKAET IEPBUYHOE IMPEACTABICHHUE O
MaciTabax BEJIMYUH);

*B rpapuueckoM: CTPOUTH rpaduKH MO TAOTUYHBIM JAHHBIM, YTO MO3BOJISET
NEPEUTH K BBIIBIYKCHHUIO TUTIOTE3 O XapaKTepe 3aBUCUMOCTU MEXIY (PU3MUECKUMHU
BEJIMYMHAMH (MPU 3TOM YYHUTEIb MOKA3bIBAET MPEUMYIIECTBO B BHU3yaIH3aLNU
3aBUCUMOCTEN MEXIY BEIMYMHAMU, HATJISIAHOCT 1 MHOTOMEPHOCTB);

*B AHAIUTHUYECKOM (B BHAE MATEMATHYECKUX YpPaBHEHUW): NPHUBOIHUTH
MaTEMaTUYECKOE OMUCAHUE B3aUMOCBS3H (DM3HUECKUX BETWYMH, MATEMAaTHIECKOE
000011IeHNE TTOTYYCHHBIX PE3yJIbTaTOB.

[lepexox K KaxaoMy »dTamy TMpEACTaBIeHUS HWHPOPMAIUA 3aHUMACT
JIOCTAaTOYHO OOJIBIION MPOMEKYTOK BpemeHu. bezycnosno, B 10-11 kmaccax s3Tot
mpoliecc HeoOXOUM, HO B CTApIIMX KJIaccax 3TO BPEMsI MOXHO OBIJIO OBl OTBECTH
Ha pemieHre Oojee BaXXHBIX 3a7ad. B 3ToM mmane nudposbie mabopatopuu
MO3BOJIIIOT CYIIECTBEHHO 3KOHOMHUTH BpEMs, KOTOPOE€ MOXKHO IOTpPaTUTh Ha
dbopMHUpOBaHUE WCCIEMOBATEIBCKUX YMEHHM YYaIlUXCS, BBIPAKAIOMIUXCS B
CIEIYIOIINX ICUCTBUSX:

*onpeIesieHre IPOOIEMBI;

*[IOCTAHOBKA UCCJIEA0BATEIbCKON 3aa4H;

*IJITAHUPOBAHUE PEUICHUS 3a]]a4H;

*[IOCTPOECHUE MOJICIICH;
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*BbIJIBUKEHHUE TUIIOTES;

*OKCIEPUMEHTAIbHAs IPOBEPKA TMIIOTES;

*aHaJIN3 JaHHBIX SKCIEPUMEHTOB WM HaOIIOACHUMN;

*(hopMyIUpPOBAHKE BHIBOJIOB.

[locnennue rofpl y ydamuxcsi HaOMIOJAeTCsl HU3Kas MOTHBALUA U3yYEHHUS
€CTECTBEHHOHAYYHBIX JHWCUUIUIMH M, KakK CIEICTBUE, MaJcHUE KadecTBa
oOpazoBanus. lludppoBoe yueOHOEe 0OOpyIOBaHHUE TO3BOJACT  Y4alIUMCS
O3HAKOMHTBHCA C COBPEMEHHBIMH METOJAMHM HCCIIECIOBaHUs, MPUMEHSIEMbIMU B
HayKe, a YYWUTEII0 — IPUMEHITh Ha NPAKTUKE COBPEMEHHBIE NENArOrMYeCcKue
TeXHOJNOruu. IloaTOMY IJIaBHOW COCTaBISAIOIIEN KOMIUIEKTa «TOYkKoi poctay
ABJIAIOTCS U(GPOBBIE TAOOPATOPHUH.

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUpPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxaHue yuyeOHoro npeamera «dusuka» mo rogam oOyueHuUs.

du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTYMAas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskaromieMm mupe. IkoapHBIN Kype GU3HKH — CHCTEMOOOpa3yIOIui
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IMIPOIIECCOB U SIBIICHUM, HW3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuzmveckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (U3MYEeCKUMX 3HAHUM  ONpeleNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe DHEPreTHKH, TPAHCIOPTAa, OCBOCHUS
KOCMOCa, TOJIy4YEHUsI HOBBIX MaTepuajoB C 3aJaHHBIMA CBOMCTBAMHU U APYTUX.
N3yuyenue Qu3MK BHOCHUT OCHOBHOW BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAyYHOM KapTHHBI MUpa OoO0ydaromuxcsi, B (GOpMHUpPOBAHUE YMEHHM MPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS MIPH BBIMOJTHEHUN UMHU YUYEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢usWKu s YpOBHS cpeaHero oOmiero o0pa3oBaHUS
MOJIOKEH PAN HMAEH, KOTOpPbIE MOXKHO paccMaTpuBaTh KAaK MPUHLMIBL €r0
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEMl KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX pa3iesioB (hU3MKHU, BKIIOUAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuan Kypca (QU3UKH
o0beMHEH BOKpPYr (Qu3ndyeckux Teopuil. Beagymmm B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUNM O CTPYKTYPHBIX YPOBHSX MaTe€pWH, BEHIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peanuzauus MpeanojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIHANa (PU3MUECKON HAyKHh, OCMBICICHUE CBSI3UM PA3BUTHS
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¢u3uku ¢ pa3BuTHEM  0OmecCTBa, a  TaKkKe ¢
MHPOBO33PEHYCCKUMHU, HPABCTBEHHBIMHU U KOJIOTHUSCKUMH TPOOIEMaMH.

Hoess npuknaonoti nanpaenennocmu. Kypc ¢Guzuku npenmnoiaraet
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHHUYCCKHX M TEXHOJOTHYCCKUX TPHIOKCHHIM
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss MOCPEIACTBOM BBEJEHHUS DIIEMEHTOB
CoNlepKaHMs, TOCBAMIEHHBIX OKOJIOTHYCCKAM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PAa3BUTHEM TEXHWKH M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npobJieM palMOHATFHOTO MPUPOAONIONB30BAHUS U DKOJIOTUIECKON O€30MacHOCTH.

CTep)XKHEBBIMH DJICMCHTaMHM Kypca (U3WKA Ha ypPOBHE CPEIHETO OOIIero
oOpa3oBaHus SBIAIOTCA (U3MUECKUE TeopuH ((POopMHUpPOBAHUE MPEACTABICHHHA O
CTPYKTYpPE MOCTPOCHHS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSIX O TPHPOJAE, TpPaHUIAX
NPUMCHUMOCTA TEOPHH, JJI1 ONHUCAaHUS CCTCCTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN MOAX0] B Kypce (DU3MKHU peaTu3yeTcs MPEexKIIe
BCETO 3a CUET OpraHU3allMU SKCIEPUMEHTAIBHOW NEATEIHHOCTH OO0YyJarOIIuXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — OTO MCIOJIB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M JIaOOpaTOPHBIX padoT,
KOTOpBIE B MporpaMMme Mo (u3uke OOBbEAUHEHBI B OOIIMI CIHUCOK YYEHHYECKUX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJISI U OILIEHKH, OCYIIECTBISIETCA  yYaCTHUKAMHU
o0pa30oBaTeIBLHOTO TIPOIECCa HCXOJs U3 OCOOCHHOCTEW IJIAHUPOBAHUS W
ocHameHuss kaOmHera ¢u3uku. Ilpm »dTomM obecrieunBaeTCs  OBJIAJICHHE
OOy4YaroMMUMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIEeIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYUH W TOCTAHOBKY OMBITOB IO IPOBEPKE
IPEITIO’KEHHBIX TUTIOTE3.

bonpimoe BHHMaHWE yneNsSeTCs PEHICHUI0 PacYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM ais pacd€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7a4d C SIBHO
3aJlaHHOMN (PU3UYECKON MOJIETIBIO, TTIO3BOJISIOIINE IPUMEHATh H3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zjesia Kypca, TaK M WHTETpUPYS 3HAHUS W3
pa3HbIX pa3nenoB. (s KauecTBEHHBIX 3a/1ay IPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHUS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPY KAIOMICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud TMPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PDPI'OC COO k wmaTepuanbHO-
TEXHHYECKOMY OOECTICUeHHIO Y4eOHOro Tpolecca 0a30BbIi YpPOBEHb Kypca
¢u3uKu HA ypPOBHE CPEAHETO 00IIero 00pa3oBaHus JOJIKEH U3Y9aThCs B YCIOBUSX
MpEeAMETHOro KaOuHeTa (PU3UKU WM B YCIIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
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MPEIMETOB €CTECTBEHHO-HAy4yHOTro Iukjaa. B kaOunerte
bu3uKH JOJDKHO OBITH  HeoOxoaumoe JiabopaTopHoe 0OOpyJOBaHUE IS
BBITIOJTHEHUS YKa3aHHBIX B TPOTpaMMe 10 (U3UKE YUCHHUYECKUX MPAKTHUCCKUX
paboT U IEMOHCTPAIIMOHHOE 000pYOBaHHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (HOpMHUpPYETCS B COOTBETCTBUU C
MPUHIUIIOM MHUHHUMAQJIBHOM JOCTATOUHOCTHU M  OOECIEYMBACT IOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMM st
UCCIIEIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIHUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYECCKUX MMPUMCHCHHI.

JlabopatopHoe 00OpyJoBaHWE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyercsi B BUJe TEMAaTHYECKUX KOMIUICKTOB U OOECTEUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydawmommxcs. TemMaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPYOBAHMS JOKHBI OBITh MOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEIIBHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOPHUi.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 0011IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAy4YHOMY
U3YYCHHIO TPUPOJIbI, PAa3BUTHE HMX HWHTC/UICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUsI KaK pe3ysibTara H3y4YEeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
bu3MUeCcKNX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUN O poiu (DU3UKKU IS PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue HTUX 1eliel oOecreunBaeTcs pelieHueM CIeAyIoNuX 3a7a4 B

mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus:

e MPUOOPETCHUE CUCTEMBbl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHHUKY,
MOJIEKYTSIDHYIO (DM3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY H
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHSTh TEOPETHUYECCKUE 3HAHUSA  JIS
oObsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC H Uil TPUHATHA
MIPAKTUYECKUX PEUICHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbu3nyeckod MOAENbIO, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIILHOE
co3nanue Pu3MIECKOr MOJEIH, aIeKBaTHOW YCIIOBHUSM 3aJ1a4H;
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e T[OHMMaHUE (UINYECKUX OCHOB U MPHUHIIUIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB M TEXHOJOTMUECKUX MPOIIECCOB, UX
BJIMSIHUSL HA OKPYXKAIOLIYIO CPENY;

e OBJIQJICHUE METOJIaMH CAMOCTOATEIILHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OIpeJENIeHHs] TOCTOBEPHOCTHU MOJYUEHHOT'O pe3yibTaTa;

e CO3/IaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme Mo (QuU3MKE TMepedyeHb Ja0OpaTOpPHBIX U
NPaKTUUYECKUX palboT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIeJIaeT BBIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYAJTBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.
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COAEPKXAHME OBYUEHUA \

10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®uszuka — Hayka o npuponae. Haydnble MeTObl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb dSkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumnotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéta. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOE IBIKEHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueitnoe  aBwxkeHue. JIBuKeHHE  MarepuaIbHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPSAIOB, LICMTHBIC U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.
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HaGmonenne aBuxeHuUs: Tena, OPOIIEHHOTO MO YIJIOM
K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenue ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHONIEHHMS MEXAY NYTSAMH, MPONUJCHHBIMU TEIOM 32
MOCJIEJIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiunn  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cuia. Bropoi 3akon Hbrotona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuanbHbIX TOUEK.

3akoH BcemupHoro TtarotreHus. Cuna Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU NPU JBHKEHUU Tela B KUIKOCTU UJIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

10
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N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMaln.

HccnenoBanue yciioBUl pPaBHOBECHS TBEPAOrO TENA, HWMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMupoBaHHONW  TpYKuUHBL.  [loTeHIManpHas dSHeprus Tejda  BOJIM3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3b  pabOTHI
HEMOTEHIIMATBHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOM SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBA M MPAKTUUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MUCTOJIET, BUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHUH
T€Ja Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U TEPMOJANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHHUS W
B3aUMOJICMCTBUS YaCTHI[ BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pa3mepsl MoJiekyii. KonmdectBo BemecTBa. [loctosaaas ABorajpo.

11
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TemnoBoe paBHOBecue. Temmeparypa U €€ U3MEpEHUE.
[ITkamna Temneparyp Llenbcus.

Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEeOpHM HACalbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpeoHEe KWHETHMYECKOW SHEpPruy TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BellecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHuueckue YyCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpiTel 10 MU PY3UHN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WIUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckass cucteMa. BHYTpeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3mMeHeHus. KonmnmaecTBo TermnoTel u pabora. BHyTpeHH s
SHEpPrusi  OJHOATOMHOrO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKLIMS, U3TyUEHUE. Y eIbHas TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmIoTh Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBble  MamuHbl.  [IpUHOMIIBL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduumeHt mnosesnoro
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nercTBug  TerioBoM  MammHbl.  [{ukn KapHo wu  ero
ko3 (pdunreHT MOJIE3HOTO NEUCTBUS. DKOJIOTHUYECKUE poOJIEeMBbI
TETUIOPHEPTETUKH.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHWE: JBUTATElb
BHYTPEHHETO CropaHus, OBITOBOM XOJIOMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MmyTéM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CrOpPaHusl, pEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovt

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3Ayxa. HacelmeHHbld map. YaenbHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnudyeckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB
kpuctayuioB. JKuakue kpuctaibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaJUIM3aIus. Y aeiapHas TerioTa miaBiaenus. Cyomumarus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYyYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>XEHHOM J1aBIICHUMU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

13
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Paznea 4. JinekrpoauHaMuKka

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJIEKTPUYECKHM 3apsa. JlBa Buaa DIEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKHM, AUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXpPaHECHUS
ANEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsaaoB. 3akoH KynoHa. ToueuHbIi 3JIEKTPUUYECKHN 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3UIUUA IIEKTPUUYECKUX Toyiel. JIMHUM HanpsHKEHHOCTH AJIEKTPUUYECKOTO
oJIsl.

Pabora cunm  oanmekrpocratuueckoro  moig.  Ilotenmuman.  PasnHocThb
noTeHIuaaoB. [IpoBOAHMKM ¥ AUDJICKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHudeckue YCTPONCTBA U TMPAKTHYECKOE IPUMEHEHHE: JJIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN arapar, CTPYWUHBIN PUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha3IEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B IIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUSL MEXK1y HUMHU U TUDJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna toka. [TocTosHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEeKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUUYECKOTO TOKA.
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DIIEKTPOABIIKYIIAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH OMa mJisi TOJHOW (3aMKHYTOM) 3JIEKTPUYECKOM IIemHu.
Kopotkoe 3ambikanue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  METAUVIOB.  3aBUCHMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUUYECKUM TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHas " MpUMECHasI MIPOBOJIMMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPOIUTHYECKAS TUCCOLUAIUA. DIEKTPOIIU3.

DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pEOCTaT, HWCTOYHUKH TOKa, OJIEKTpOHArpeBaTelbHbIC MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMS], BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOJIHUKOB.

[IpsmMoe wu3MepeHue SIeKTpoABWKYHIEH cuibl. KoOpoTkoe 3aMbIKaHueE
rajbBaHUYECKOT0 AJIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTHUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYIIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
COIIPOTUBJICHUS.

Hab6monenue smekTposusa.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTE€MaTHKH,
OWonornu, XUMHH, reorpaduu ¥ TEXHOJIOTUH.

Meowxcnpeomemmnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHMS: SIBJICHUE, HAy4HbIA (akT, runoresa, (uanyeckas BEIMYMHA, 3aKOH,
TEeopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuxka:  peumieHue  CHCTEMbl  ypaBHEHHI,
nuHelHas  (QyHKOus, mnapabona, runepOosia, HX TrpapuUKd U CBOMCTBA,
TPUTOHOMETPUYECKHE (QYHKLUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIHMH Ha OCH KOOpJUHAT,
CJIOKEHHUE BEKTOPOB.

buonozusn: Mexannyeckoe NBHKEHUE B JKMBOW mpupoze, nuddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEMIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, JXKUAKOCTEU H
ra3oB, JJIGKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHUYECKAs UCCOLMAIMS,
raJibBaHUKa.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XCHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
yu4€T TpeHHs] B TEXHUKE, MOJAIIUIHUKN, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUU
MOJIyYeHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAaHOMATEPHAJIOB, H
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpHOOpoOB,
KCEpOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpEeBaTEIIbHbBIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUUA

[locTtostHHbIE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM uHAykKuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIWU. KapThHa JTWHWUNA MarHUTHOW
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T107€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHMHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IIPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Opctena. BzanmoaecTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBiieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.
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SIBiieHune 3eKTpOMarHuTHOW MHAYKIuU. I1oTok BexkTopa
MArHUTHOM  MHAYKUHUH.  OJEKTPOABMXKYINAS  CWJIa  HMHAYKOHH.  3aKOH
JJIEKTPOMAarHuTHOU UHAyKuuu Papanes.

BuxpeBoe nsnekrpuueckoe Tmosie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYINATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHaykTuBHOCTE.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJABIXKYINAA  CHIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TOCTOSIHHbIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO My4YKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHunHble KO1€0AHUA

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
INapmonnyeckue konebanus. [lepuon, wacrota, amrumtynaa u (aza KoieOaHUH.
[IpyxvHHBIM MasATHUK. MareMaTH4ECKUM MasTHUK. YPAaBHEHHE TAPMOHUYECKUX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC KOJIeOAaHWS B
UJCaTbHOM KOJIeOATETbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYECKHUMHU U
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ANEKTPOMAarHUTHeIMM ~ KoneOanusimu. Popmyna TomcoHa.
3aKOH COXpaHEHHUS SHEPIHH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBiieHne 0 3aTyxarolmKX KojieOaHUsX. BbIHYK€HHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeIHYXI€HHbIE 3J1€KTPOMArHUTHBIE KOJIEOaHNUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAUYEHUE CHIIBI TOKa M
HaIpPsHKSHUS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPrur. DKOJOTUYECKHE PUCKH NPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUH B MMOBCEIHEBHOM KU3HU.

TexHuuyeckre yCTpoicTBa M MNPAKTUUECKOE NPUMEHEHHE: SJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBannie CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HabGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3sonanc mnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOA MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKAa B LENM W3 IOCJIEN0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL

MexaHnnueckue BOJIHBI, YCIOBHS pacnpoctpaHeHus. Ilepumon. CxopocTb
pacnpocTpaHeHusi W JJMHA BOJIHBL. [lomepedHble W MPOMONBHBIE BOJHBI
HNuTtepdepentms n nudpakius MEXaHUMIECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IY4YEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosnHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHUE, MOISpU3alus, AUPpakius,
uHTeppeperurs. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.
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[Ilkama  2JIEKTPOMAarHUTHbIX  BOJH.  [IpumMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMAarHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone6mtomeecst Te10 kKak HCTOYHUK 3BYKA.

HaGmronenne orpakeHust U MpesioMIIeHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiinuu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4aCTOTOU KOJICOaHMIA.

UccnenoBanue CBOWMCTB  DJICKTPOMAarHUTHBIX  BOJIH: OTpakKeHUE,
peJIoMJICHHE, MOJIsIpu3aIus, 1udpakius, nHTepdepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. IIpsaMonuHENHOE paclpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu ceera. ToueuHbIl HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHUsi cBera. [locTpoeHue M300pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro ceera. L[BerT.

ColOuparomue # paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
paccTosIHHE W ONTHYecKas cuia TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccenBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe€ JIMH30M.

[Ipenens IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM NaJA€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonsipuzaums ceera.
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Texuuueckue yCTpOMCTBA 51 MIPAKTUYECKOE
NPUMEHEHUE: OYKH, Jymna, (OoToanmapart, NPOEKIHOHHBIN anmapar, MUKPOCKOII,
TEJIECKOI, BOJIOKOHHAS ONTHKA, AUPPAKIMOHHAS PEIIETKA, MOJSIPOU.

Jlemoncmpayuu

[IpsimonuHEHOE pacpOCTpaHEHHE, OTPAKEHUE U MPEIOMIICHUE CBETa.
OnTuueckue npuOopsbI.

[lonnHOoe BHYyTpeHHEE OTpakeHne. Mojienb CBETOBOA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopaenu MUKpOCKOIa, TeJIeCKOoIIa.

HaGmonenue natepdepeHum crera.

HaGmonenue nudpakunu ceera.

HaGmonenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHue nokaszaTesns MpeoMIICHUs CTEKIIA.

UccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['pasuiel TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIENIUAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPHAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEJILHOCTH DHUHIITEITHA.

OTHOCHUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHU U COKpAIlCHUE
JUTAHEL

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YacCTHUIIbI. DHEPIUs
MOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €TO0 YACTOTOU. JHEPTHS
U UMITYJIbC (DOTOHA.

Otkpeite u uccinenoBanue porodddexra. Onwitel A. I'. CromeroBa. 3aKOHBI
dorordbdexra. YpaBuenune DinmreiHa s dotodddexra. «KpacHas rpanuiiay
doToarddekra.

Hasnenue ceeta. OnwiTel 1. H. JleGenera.

XHUMUYECKOE NEUCTBUE CBETA.
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Texuuueckue yCTpOMCTBA 51 MIPAKTUYECKOE
npuMeHeHue: (OTOINEMEHT, POTOAATUHK, COJTHEYHAs OaTtapesi, CBETOAHO/.
Jlemoncmpayuu

®oT03p(DHEeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenoranue 3akoHOB BHelIHETo GoTodddexra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanetapuas wmonens artoma. lloctymarsl bopa. M3nyueHue u morusonieHue
(OTOHOB TpH Mepexoje aroMa C OJIHOIO YPOBHsS SHEpPruM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBeie cBolicTBa yactull. Bosnbl 1e bpoitnsa. KopmyckynsipHO-BOTHOBOM
Nyaau3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue YCTpOWCTBA M NPAKTHYECKOE MNPUMEHEHHUE: CHEKTPaTbHBIN
aHau3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeH4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOrO u3nmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonnas moxpens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnman. DIEKTPOHHBIA UM TO3UTPOHHBIM Oeta-pacman. ['amma-
U3JydyeHue. 3aKOH paJuoakTUBHOIO pacra/ja.

DHeprusi CBSI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsr sapa.

SnepHble peakunn. Jlenenue u cuHTE3 SEP.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl M TEPCHEKTHBBI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHOM SHEPTEeTUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metopl HAOJIIOACHUSL U PETUCTPAIIUU JIIEMEHTAPHBIX YaCTHII.
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DyH1aMEeHTaJIbHbIE B3aUMOJCHUCTBUA. Enunctso
(pu3nUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK HOHU3HUPYIOINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS aCTpOHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSpKUe 3BE3NBI, MUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprur CoiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3]l TJIaBHOW IOCIIEIOBATEILHOCTH. BHYyTpeHHee CTpoeHHe
3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounu ConHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — nHama I'amaktuka. [lonmoxenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PagroranakTuku U kBazapbl. YEpHBIE ABIPHI B AIpax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopust bosibioro B3peiBa. PeMKkTOBOE H3ITyUECHUE.

Macmra0Hnas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HabGmronennst HeBOOPY)KEHHBIM TJ1a30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHHU I JJIS OTIPEICIICHUs TOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

O0o01maromee MOBTOPEHUE

Ponpr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIILHON M ATUYECKOU chepax AeSTEITbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
Y ACTPOHOMHUHU B COBPEMEHHOI Hay4yHOI KapTHHE MHpA, poib (PU3NUECKOI Teopruu
B (opMupoBaHMM MPENCTABICHUNH O (PU3MUECKON KapTUHE MHpA, MECTO
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(¢u3nueckol KapTHHBI MHUpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H € KypcaMu MAaTE€MAaTHKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUsA: SIBJIEHUE, HAay4HbId (akT, runore3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelmieHHe CHUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKUMWHU HAa OCHU KOOPJMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TUIOCKUX (pUryp u o6béma ted.

buonocus: »nexktpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUYECKUE SBJICHUS B KUBOW MPUPOE, JCHCTBHE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl O0pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSCEHUI.

Texunonoeus: JTUHUW DIIEKTPOIIEpPENad, TIEHEpaTop IIEPEMEHHOIO TOKa,
NIEKTPOABUTATENIb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM ammapar, BOJOKOHHAsS OITHKA,
COJIHEUHas OaTapes.
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INJNIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA \

IHPOI'PAMMBI 11O ®UBUKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTHUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIESATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU €S TEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

NPUHATAE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TIpPa)kKIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTEILHOM OpraHu3aIliu;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NATPHOTHYECKOr0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOHU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:
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ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY
HAy4HOI'O TBOPUYECTBA, MPUCYILETO PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHue OmbITa JeATEeIbHOCTH HKOJIOTMYECKOW HAmpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIHO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh NHANBUAYAIIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENLHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpEAEHATh LENU ACATECIIBHOCTH, 3a4aBaTh IAPAMETPbl UM KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsST B  pPacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
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Bba3oBrble uccienoBare/ibCKie AeMCTBHSA

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMHU M METOJaMHU
(u3nUecKOl HayKu;

BJa/I€Th HaBbIKAMHU YUEOHO-HUCCIEA0BATENILCKOM U MPOESKTHOMN JIEATEIbHOCTH
B 00slacTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pElIeHUs 3a]ad (U3HYECKOTO COJEepKaHMs, MPUMEHEHHIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BJaJ€Th BUJAMU JACSATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAaHMS, €ro
MHTEPIpETAllMU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUYCOHBIX
CUTYaIUsIX, B TOM YHCIIE TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUBUKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIHHOM
AESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OL[EHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEpPEHOCUTh 3HaHUs 10 (U3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUTaTh HOBbIE UJIEH, PEJiaraTb OpUrHHAIBHBIE TOIXO0/Ibl U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIL1E aJIbTEPHATUBHBIE PEIICHNUS,

YMEHHEM HCIOJb30BaTh IU(PPOBOE M aHAJIOIOBOIO OOOpPYHOBaHUS IIEHTpa

€CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOW HarpaBieHHOCTH «Touka pocta»
tpeboBanue ®I'OC 2021.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJYYeHHUsS HMHGOpPMAIUA (PU3UUECKOro COACpKaHMs M3
HWCTOYHHUKOB pPa3HBIX THUIIOB, CaMOCTOSITEJILHO OCYIIECTBISATH IIOMCK, aHaJIu3,
CHUCTEMATH3allMI0 M HHTEPIpPETaNi0 HWHOOPMAIMKM Pa3IMYHBIX BUAOB H (HopM
MpeJICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCITONIB30BaTh  CPEJCTBA WHMDOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJOTHH B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTraHU3aI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpPeOOBaHUN HProHOMHUKH, TEXHUKH O€30TaCHOCTH,
TUTHUEHBI, PECypCcOCOEpEeKEHHUsI, TMPABOBBIX M  OTHYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
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co3gaBaTh TEKCThl  (PU3UYECKOTO  COAEpP)KAHUS B
pa3nuuHbIX (hopMaTax ¢ yu€TOM Ha3HA4YeHUsS MH(OPMAIUU U LIEJIEBON ayJUTOPUH,
BbIOMpas ONTUMAIbHYIO (OPMY IPEICTABICHUS U BU3yaIU3alUU.

KommyHuKaTHBHBIE YHUBepcaJibHbIe Y4eOHbIe 1eficTBHUS:

OCYLIECTBJISITh  OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HU3JIAaraTh CBOIO TOYKY 3pPEHUSI C HMCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATH JNEUCTBUS TO €€ JIOCTHKCHHIO: COCTaBJIATh IUIaH JEUCTBUMA,
pacnpenensiTh poyid ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboTh;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXKIOrO YYAaCTHHKA KOMaHIbl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HJAE€U C TO3MLIHUHU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHUE B pa3IMUHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATELHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITETILHO COCTABJISAThH IUIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;,

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCIIMpATh paMKH Y4€OHOTO TTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTECHU;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;
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CcocoO0CTBOBaTh  ()OPMHUPOBAHUIO M MPOSBICHUIO
SpyauLMM B 00acTH (DU3UKHM, TTOCTOSIHHO MOBBIIIATH CBOM 0Opa3oBaTENIbHBIN U
KYJIbTYPHBI! YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCUTb KOPPEKTUBHI B NIESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpINAEMbIX JIEWCTBHA W MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;

UCTIOJIB30BaTh MPUEMBI pedIEeKCHUU IS OLEHKH CUTYallud, BEIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO IPUHUMATh PEIICHUS 10 HUX
CHI)KCHHIO;

NPUHMMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
JeSTENLHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
JeSTENLHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe M1 YPOBHS cpeaHero ooOmero oOpa3oBaHUA Yy O0O0YYarOIIMXCS
COBEPIIEHCTBYETCS HYMOIIMOHATBHBIH UHTEIJIEKT, Ipenoiaraomui
c(hOopMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBHOUN cephl,
OBITh YBEPECHHBIM B ceOe;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
AMOIIMOHATHLHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OONICHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.
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HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kJjacce mpeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU ESATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHUS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHalibHas TOYKA, HHEPIMAIbHAsI CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJCANIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUM 3apsij MpY pelieHnH (PU3NYECKHX 3a]1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLecChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  NIPSMOJIMHENHOE
JIBUKEHUE, CBOOOTHOE TMAJ€HUE TeJl, ABWKEHHE 10 OKPYKHOCTH, HHEpIUs,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TEJl, U3MEHEeHNEe 00BbEMA TeJl IPU HAarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXKAY IlapaMeTpaMHM COCTOSHHMS Tra3a B  H30Ipoleccax,
JIIEKTpU3ALUs TEll, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCHOJb3Ys (PU3MUECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEIIECHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KMHETUYECKAasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKast
paboTa, MeXaHHWYecKass MOIIHOCTb; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(u3NYeCKUil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXOJIUTh (OPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCHONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsi DHEPrus XaOTUYECKOIO ABMXKCHUS MOJIEKYJ, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHeprusi, pabora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYeHUsT M EOUHUIIBI, HAaXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(Gu3nYecKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: JIEKTPUUECKUN 3aps,
JIEKTPUYECKOE I10JI€, HANPSKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTEHIUAJIOB;
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IpU ONUCAHUU TPABWIBHO TPAKTOBATH (PU3MUECKHI CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX O0O3HAUEHHUS M €JIMHHULBI; YKa3blBaTh (POPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUUHMHAMM;

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI M MPUHIUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3axkonst HeioToHa,
3aKOH COXpaHEHUsI MEXaHWYECKOM DSHEpPruM, 3aKOH COXPAaHEHHs HMITyJbCa,
MNPUHIUI CYNEPHNO3ULIUKA CHUJI, TPUHIMI PABHOMPABUS HHEPLUUATIBHBIX CHCTEM
OTCY€Ta, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUs BEILECTBA, Ta30BbIe
3aKOHBI, CBSA3b CpeHEH KMHETHYECKOW SHEPIHH TEIJIOBOTO JBHXKEHHSI MOJIEKYIH C
a0COJIIOTHOM TeMIiepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3iinyaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUsS (TPaHHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHILMUIBI JCHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCMOJIb30BaHUS B
MOBCEIHEBHOM JKU3HH;

BBIMIOJHATh JKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3MYECKUX SIBICHUU H
IPOIIECCOB C HCIOJIb30BAaHMEM NPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3MUECKUX BEIUYMH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUN, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(¢uKcUpoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUjie Tabnuil U rpauKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIONB3Ysl (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4yH
BbIOMpaTh (PU3UUECKYI0O MOJENb, BBIACHATH (YU3HUECKUE BEIMYMHBI U (HOPMYIIHI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAacUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;
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pelIaTh KAYeCTBEHHBIC 33/1a4M: BBICTPAUBATH JIOTUYECKHU
HEMPOTUBOPEUYMBYIO ILIEMOYKY PACCYKACHUM C OMOPOM HA M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIb30BaTh ~ TPU  PEIICHUMH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TMPEACTaBIICHUS Y4eOHOM M HAay4YHO-TIOMYJSPHON MH(POpPMALIMU, MMOTYYEHHON U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJIy4yaeMyl0 HHGOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIB30BaTh TEOPETUUYECKHUE 3HAHMS MO (DU3MKE B MOBCEIHEBHON >KH3HU
U1l obecriedeHus 0€30MacHOCTH TPU OOpaIlleHUH C TPUOOpaMHU M TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBbSI M COOJIOJCHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEH cpefie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO paCHpeesaiTh OOS3aHHOCTU H
MJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIJT KQXKI0TO U3 YYaCTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpUBAeMOM IPOOIEMBI.

K konmy obOyuenuss B 11 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
T€XHOJIOTUM, B TMPAKTHYECKOM JEATEIBHOCTH JIFOACH, LEIOCTHOCTh U €IUHCTBO
br3uYecKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJNEKTPUUECCKHUM 3apsil, Jy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siCpHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MPH PEHICHHH (DU3MUECKHUX
3a7a4;

pacno3HaBaTh (pu3nyecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIEKTPUUYECKAsT TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JCHUCTBUS TOKA, B3aUMOICHUCTBUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKLWS, JEUCTBHE MAarHUTHOIO IIOJs Ha
MPOBOJHUK C TOKOM M JIBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnusi, audpaknus W TONApPU3alUsg CBETa, JHCIEPCUsS CBETa,
doToanekTpraeckuii 3h ekt (pororddekT), cBeTOBOE MaBlICHNE, BOSHUKHOBCHHE
JIMHEMYaTOrO0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas
PaIHOAKTUBHOCTb;
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OMUCHIBAThH W3y4YCHHbIC CBOMCTBa BeIlleCTBA
(37IeKTpUYECKHE, MATrHUTHBIC, ONTHUYECKHUE, OHJIEKTPUUYECKYIO MPOBOJUMOCTD
pa3IUUHBIX Cpel) U DIEKTPOMATrHUTHBIC SIBICHHS (MIPOILIECCHI), MCIOJIb3YS
dbu3uYecKue BEIUYWHBI: DIICEKTPUYECKUM 3apsij, Cujla TOKa, JJIEKTPUUYECKOe
HampspDKeHHWE,  DJIEKTPUUECKOE  COMPOTHUBIICHHE,  Pa3HOCTh  MOTEHIMAJIOB,
ANEKTPOABUKYINNAS Ccujaa, paboTa TOKa, WHIYKIMS MArHUTHOTO TIOJs, CHJa
Awmrnepa, cuna JlopeHlia, MHIYKTUBHOCTh KaTYIIIKU, SHEPTUs JICKTPUUYECKOTO U
MAarHuTHOTO TOJIeH, MEPUOJ M 4YacToTa KojieOaHW B KoJjieOaTeTbHOM KOHTYPE,
3apsii U CUJia TOKa B MPOIIECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJICOaHUH,
(dboKycHOE pacCTOsSiHME W ONTHUYEeCKas CWiIa JIMH3bI, MPU OIMUCAHUHN MPABUIBLHO
TPakTOBaTh (HU3UYECKUM CMBICT HCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUCHUS U
€JIMHUIIBI, YKa3bIBATh (DOPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIUUUHY C
JIPYTUMU BEJIMYUHAMU;

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLECCHI, HCIOIb3Ys
dbu3MYecKre BEIMYHHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIusl U UMIYJIbC (OTOHA, MIEPUO/] TIOJypacmaaa, SHEPTUsl CBSI3U
ATOMHBIX SiJIep, NPU ONMUCAHWM TPABUJIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIIOJIB3YEMBIX BEIMYMH, MX O0O03HAYCHUsS W EIWHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIONINE JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJTUYMHAMH,
BBIUUCIISITH 3HaUECHHUE (PU3NUECKON BEJIMUNHBI;

aHAIM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl U SIBJICHUS, UCIONbB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MIOCJIEI0BATEIBHOTO U MapaJIeIbHOTO
COCIMHEHUSI MNPOBOJHMKOB, 3aKOH JIkoyis—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKUWH, 3aKOH MPSMOJIMHENHOTIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsja, 3aKOH COXPaHEHHUSI MacCOBOrO 4HUcia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaa, Mpy 3TOM pas3indaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOEe BBIPAXKEHWE W YCIOBUA (TpaHMIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

ONpENENATh HAIIPABJIECHUE BEKTOPAa MHAYKIUH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJjibl Amnepa u cuibl JlopeHia;

CTPOUTh M ONHUCHIBaTh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM,
TOHKOM JTUH30M;

BBITIONHATh OKCIEPUMEHTHI O HWCCICAOBAHUIO (PU3MUECKUX SBICHUH U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUN: MpPU 3TOM
dopmynupoBaTh TpobiemMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT U
(bopMyIHUpPOBATH BHIBOJIBI;
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OCYHIECTBIISITh TPSIMbIE W  KOCBEHHBIE HM3MEpPEHUS
bU3MYECKUX BEJIWYUH, TIPU 3TOM BBHIOMPATh ONTUMAIbHBIM CIIOCOO U3MEPEHUS U
WCIIOJIb30BaTh U3BECTHHIE METObI OLIEHKHU MOTPEIIHOCTENH U3MEPEHUI;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh
pe3yAbTaThl MOJTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIUUYMH B BHUJE TaOJUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIEI0BAHMUS;

cobJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEIOBAHUN B
pamMKax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKON M MPOEKTHOU
JESATENbHOCTU C UCIOJb30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIOJIb3Ys (PU3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHaJM3a yCJIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEeoOXoAuMBbIe NIt €€ peIIeHHs, MPOBOAUTh PacuéThl M OICHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aui: BRICTPAUBATh JIOTHYCCKH HENIPOTUBOPEUUBYIO
[IENOYKY PACCYXKACHUM C ONMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  pEIIeHHH  y4eOHBIX  3a7ady  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeJICTaBleHus] y4eOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, TOTYYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLIECCOB OKPYXAIOIIEr0 MHUpPa, B pPAa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJI€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON MPOOIEMBI.
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TOUKA !! POCTA

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
32 OCHOBEI TEPMOAHMHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®a3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bubmmoreka [{OK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOkHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TOUKA !! POCTA

11 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHndecKkue 1 IeKTPOMarHuTHbBIE bubnuoreka [IOK
2.1 9 1
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Orruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CcIEIMATIBHOW TEOpUU bubmuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;iﬂ;l ;fsgszg 8/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 f;f:;l r?:(;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHME 10 KJIACC

TOYKA \!pocm

Ne KosmnuecTBo yacos DJIeKTPOHHbIE Hcnoab3oBanue
i KonTpoubnsbie | IlpakTuueckue Aara uugposbie o0opynoBaHust
n/n Tema ypoka Bceero H3YYeHUs
padoThI padoThI o0pasoBaTe/bHbIE uenrpa «Touka
pecypcsl pocTtay
®du3uKa — HayKa o
npupoje. Hayuneie
METO/IbI TIO3HAHUS
1 01<py>1<a}(v)mero MUpa. 1 06.09.2023 bubnuoreka [IOK
BBoHbIi https://m.edsoo.ru/ff0c32e2
WHCTPYKTaX 10
TEXHUKE
0€30MacHOCTH.
Ponb u mecTo ¢usuku
B (OpMHUpPOBAHUHU
COBPEMEHHOI bubnuorexa [JOK
2 HaYHOU KapTHHBL L 08.09.2023 https://m.edsoo.ru/ff0c33e6
MHpa, B
MPAaKTUYECKOMN
NeSITeNIbHOCTH JIFOeiH
MexaHnunueckoe
JIBUKCHHE.
OTHOCHUTETBHOCTh
3 MEXaHUYECKOTO 1 13.09.2023 bubmorexa HOK
https://m.edsoo.ru/ff0c3508
JIBUKEHUSI.
IIepemenienue,
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEepHOE 1 15.09.2023 | bubmmoreka [JOK
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HPSIMOJIMHENHOE
JIBHKCHUEC

https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE
JBHKCHHE.
CBoboaHOE majieHue.
Yckopenue
CBOOOJIHOTO TIAJICHUSI.

20.09.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c372e

Bxognas
JAAarHOCTHYECKAs
pabora.

22.09.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBosmHelinoe
JIBHXKeHHUE. [[BrKeHHE
MaTepuaabHON TOUKHU
10 OKPY>KHOCTH

27.09.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c3ada

[Tpunun
OTHOCHTEIBHOCTH
Tamanes.
Hueprmanbubie
CHCTEMBI OTCUETA.
[TepBriii 3ak0oH
HeroTona

29.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuia.
ITpuHIMn
CYNEPIO3ULIUU CHUJL.
Bropou 3akoH
Hrrotona s

04.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be8
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MaTepPUaAIbHOU TOUKH

Tperun 3akoH

bubnuoreka [JOK
10 Hetoroma Atx 06.10.2023 https://m.edsocI)_.[ ru/ff0c3be8
MaTepHATBHBIX TOYCK
3aKOH BCEMHUPHOTO
tarotenus. Cuia Bu6morexa [IOK
1 ;if;;fi(f;jmﬂ 11.10.2023 https://m.edso0.ru/ff0c3d00
CKOPOCTh
Cuna ynpyrocri. bubnuoreka [IOK
12 3akon I'yka. Bec Tena 13.10.2023 https://m.edsoo.ru/ff0c3e18
Cuia TpeHusl.
Koaddumument
13 TpeHus. Cua 18.10.2023 bubnuoreka [IOK
COIIPOTHUBIICHUS TIPU https://m.edsoo.ru/ff0c3f76
JBUKCHHUH Tela B
KUJKOCTU WJIH ra3e
[ToctynarenbHOe U
BpaliaTeabHoe
JIBUKCHHE
14 a0COJIFOTHO TBEPOTO 20.10.2023 bubnuoreka [JOK
tena. MOMEHT CHIIBL. https://m.edsoo.ru/ff0c41a6
IInevo cuisl.
YcnoBust paBHOBECHS
TBEPAOIO TeNa
15 Nmmynse 95 10.2023 bubnuorexa [IOK

MaTepHaHLHOﬁ TOYKH,

https://m.edsoo.ru/ff0c43d6
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CUCTCMBI

MaTCpHaJIbHBIX TOUYCK.

NMnynsc cuibl.
3aKOH COXpaHEHUs
HMITYJIbCa.
PeaktuBHOE
JIBUKEHHE

16

PaboTa 1 MOIIHOCTE
cwibl. Kunetnueckas
SHEPTH

MaTepuaabHOW TOUKH.

Teopema 06
H3MEHEHUHN
KUHETHYSCKOM
SHEPTHH

27.10.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

TloTennmansHas
SHEPrus.
TloTennmansHas
SHEPrus ynpyro
nehopMUPOBAHHOU
MPYKUHBI.
Ilorennmansuas
SHEPTHUs Tesia BOIU3U
MOBEPXHOCTU 3eMJIU

08.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTeHumaneHbIe U
HENOTEHLINAJIbHbIE
cuiibl. CBSA3b pabOTHI
HEMOTEHIIHATbHBIX

10.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
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CHJI C UBMCHECHUEM
MEXaHUYECCKOH
SHEPTUH CHUCTEMBI
Tell. 3aKOH
COXpaHEHUs
MEXaHNYECKOH
SHEPTUH

19

JlabopaTopHas
pabota
«HccaenoBanue
CBSI3U PaOOTHI CHIIBI C
M3MCHCHHEM
MEXaHUYECKON
SHEpPruu Tea Ha
MpUMepe PACTKEHUS
PE3UHOBOTO KI'yTa»

15.11.2023

20

KontponbHas padoTa
0 TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

17.11.2023

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC
MOJIOKEHUS
MOJIEKYJIIPHO-
KHUHETHYECKOM
Teopuu. bpoyHoBCcKkoe
JIBHKCHUE.

22.11.2023

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4dc2
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Anpoysust

22

Xapakrep ABUKEHUS
¥ B3aNMOJICHCTBHS
YaCTUI] BEIIECTBRA.
Mopenu crpoeHus
Tra30B, KUAKOCTEH 1
TBEPJIBIX TEI

24.11.2023

23

Macca monekyn.
KonunuectBo
BEIIIECTBA.
IlocTostHHAs
ABoraapo

29.11.2023

24

Tennosoe
paBHOBECHE.
Temneparypa u e
n3Mepenue. [lkana
temnepatyp Llenbcus

01.12.2023

25

Wneanpueiii ra3 B
MKT. OcHOBHOE
ypaBuenue MKT

06.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIlepaTypa Kak
Mepa cpeliHen
KUHETHUYECKOM
SHEPTUH JIBUKEHUS
MOJIEKYJ. YpaBHEHUE
Meunpeneena-

08.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e
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Kitaneiipona

27

3akon [lanbTOHA.
T"a30BBIC 3aKOHEI

13.12.2023

28

H3omporeccel B
nACaJIbHOM I'a3€ U UX
rpaduueckoe
Mpe/ICTaBICHHE

15.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

29

AJIMAHHCTpaTHBHAs
KOHTpOJIbHAas paboTa

20.12.2023

30

Bnyrpennssa sHeprus
TEPMOIUHAMUYECKOU
CHCTEMBI U CITOCOOEI
€€ U3MECHEHUS.
KonmuecTBo TEIIIOTHI
u pabora.
Buyrpennsisa sneprus
OJITHOATOMHOT'O
HACAIbHOTO ra3a

22.12.202
3

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Teronepenaun

27.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y nennHas
TEILI0OEMKOCTD
BEIIIECTBA.
KomnmuecTBo TEIIIOTHI
MIpU TeIUIonepeaaye.
AnmnabaTHBIi mpoiiecc

12.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

33

[IepBrIit 3aK0H

17.01.2024

bu6mmoreka [JOK
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TCPMOJUHAMHKH U
€To IMPUMCHCHHUC K
nusomponeccam

https://m.edsoo.ru/ff0c5efc

34

HeobpaTumocthb
IIPOLIECCOB B
npupoje. Bropon
3aKOH
TEPMOJUHAMUKHA

19.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6230

35

[TpunIun neicTBus u
KII TermoBoi
MAaITHHEI

24.01.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

36

uxn Kapno u ero
KILJ

26.01.2024

37

OKOJIOTHYECKUE
poOIeMBI
TEIJIOHEPTETUKU

31.01.2021

38

O6o0maromuii ypok
«MouekynsipHas
¢usuka. OCHOBBI
TEPMOIUHAMUKI

02.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6938

39

KonrposbHas pabota
o TeMe
«MonekynspHas
¢uznka. OCHOBBI
TEPMOIUHAMHKI

07.02.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

40

[TapooGpa3oBanue u
KOHJICHCAIHsL.

09.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6
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Hcnapenue u
KUIIEHUE

41

AOcoutoTHas 1
OTHOCHUTEIbHAS
BJIA)KHOCTh BO3AyXa.
Hacspiennsiit nap

14.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

42

Trepnoe Teno.
Kpucrannmueckue u
amop(HbIe Tena.
AHnsotponus
CBOWCTB KPUCTAJIJIOB.
Kunkue kpucTauisl.
CoBpeMeHHbIE
MaTepHAIIbI

16.02.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTaJUTH3AIIUS.
VnenbpHasg TEIUIOTa
IUIaBJICHHA.
CyOnumariust

21.02.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OanmaHca

01.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

45

DnekTpusanus Teil.
DNEeKTPUYECKUH
3apsan. JIBa Buga
ANEKTPUUECKUX
3aps/I0B

06.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

46

[IpoBoHMKH,

13.03.2024

bu6mmoreka [JOK
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JMRJIEKTPUKH 1
IIOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs
ANMEKTPUUECKOTO
3apsia

https://m.edsoo.ru/ff0c6bcc

47

B3anmopneucraue
3aps/10B. 3aKOH
Kynona. Toueunb
ANEKTPUYECKUU 3aps]T

15.03.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6ced

48

Hanpsxénnocts
AJIEKTPUYECKOTO
noJis. [TpuHmmn
CyNEPHO3UIUU
AIEKTPUUECKUX
moJsiel. Jluauu
HANPSKEHHOCTH

20.03.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pa6ota cun
AIEKTPOCTATHYECKOTO
noJisa. Ilorenmuann.
PasHocTh
MMOTEHIIMAIOB

22.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

IIpoBoiHUKY U
JIUAJIEKTPUKH B
3JIEKTPOCTATUYECKOM
mnoJe.
Juanexkrpuueckas
MIPOHHULIAEMOCTh

27.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018
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51

DNEeKTPOEMKOCTb.
Konpnencarop

29.03.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
TUIOCKOTO
KOHJICHCATOPA.
OHeprus
3apsHKEHHOTO
KOH/IEHCATOPa

03.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

[TpunIun neicTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOTTHUPOBAJIHLHOTO
armapara, CTpyHHOro
MpUHTEpAa.
DJIeKTpOCTaTUYECKas
3aIlIuTa. 3a3eMIICHHE
ANEKTPONPUOOPOB

05.04.2024

54

JlaGopaTopHas
pabota "U3mepenue
3IEKTPOEMKOCTH
KoHeHcaTopa"

10.04.2024

55

DIEKTPUUYECKUM TOK,
YCIIOBHSI €T0
CYILECTBOBAHUSI.
[TocTOostHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpoTHuBieHHE.

12.04.2024
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3axon OMma s
yyacTKa LeIn

56

ITocnenoBarennHOE,
napajuiesibHoe,
CMEIIaHHOE
COCIIMHEHNE
IIPOBOAHHKOB.
JlaGoparopHas
pabota «M3yuenue
CMEIIaHHOTO
COCIUHCHUS
PE3UCTOPOBY

0.5

17.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MomHOCTH

OJICKTPUYECKOT'O TOKA.

3akoH Jlxoyis-
Jlenna

19.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma g
TTOJTHOM (3aMKHYTOM)
ANEKTPUYECKON LIETH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «3mepenue
O/1C uctounuka Toka
Y €ro BHYTPEHHETO
COTIPOTHUBIICHUS

0.5

24.04.2024

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

59

OnexTpoHHas
MIPOBOJIUMOCTh

26.04.2024
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TBEPBIX METAJUIOB.
3aBUCHUMOCTH
COTIPOTHUBIICHUS
METaJIOB OT
TEMIIepPaTypHI.
CBepXmpoBOIUMOCTh

60

DNEeKTPUUYECKUH TOK B
BakyyMme. CBOUCTBa
AJIEKTPOHHBIX ITYYKOB

03.05.2024

61

[TonynpoBoAHUKH, UX
coOcTBEeHHas U
MpUMeCHast
MIPOBOJMOCTb.
CsowuctBa p—Nn-
nepexo/a.
[TonynpoBOoAHUKOBBIE
PpUOOPHI

08.05.2024

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

62

DIJIEKTPUYECKUU TOK B
pacTBopax u
pacrmiiaBax
AJIEKTPOJIUTOB.
DIEeKTpOIUTHYECKas
JICCOLIMAITHSL.
DIeKTponIn3

15.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTpUUECKUU TOK B
rasax.
CamocToATenbHBIN U
HECaMOCTOSITEIbHBIN

17.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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pa3psa. MosHus.
[lmazma

64

DNEeKTPUYECKUE
npubOpsI U
YCTPOMCTBA U UX
MTPAKTUIECKOE
MIPUMCHCHHE.
[IpaBuna TexHUKH
0e30MacHOCTH

22.05.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c86fc

65

O6006maromui ypok
«ONEKTPOIMHAMUKAY

24.05.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTtponsHas padorta
0 TeMe
«NEKTpOCTATUKA.
[TocTosiHHBIM
AJIEKTPUYECKUN TOK.
Toxu B pa3nuyHbIX
cpenax»

10.04.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHbIi ypok.
KontponbHas padoTa
110 TEME
"DnexkTpoauHaMuka"

12.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHbIil ypok.
O6o06maromuit ypok
o remaM 10 kmacca

17.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8féc

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrieckie fl[:;:eﬂlrlﬂ ngg)aI;EE:Teﬂbele
padoTsI padoThbI pecypest

[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuina Amriepa.
JlaGopaTtopHas pabota bubnuoreka [JOK

4 . 1 1
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apsSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1

BEKTOpa MarHuTHoW nuaykuuu. J/1C
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MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3JICKTpOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camouuaykiuu. 3J1C caMOMHIyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKIIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpanienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
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HHUTHU OT IJIMHBI HUTHU U MACCBI I'py3a»

14

Konebarenbubrit KOHTYp. CBOOOJHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJI€OaHUSMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BriHYXI€HHBIC AJIEKTPOMAarHUTHBIE
KoJeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUIATbHBIA
MEepeMEHHBIA TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE NIEKTPUIECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH 2JIEKTpoIepe1ad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
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MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynbTypa ncnons3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HU

MexaHudecKue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuoa. CkopocTh

bubmmoreka [{OK

21 pacIpOCTpaHEHHUs U ITITMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U IPOI0JTHHBIEC BOTHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeM0Op 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana bubmorexa [IOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs13U. Pagnosiokamuys
o5 Kontponsnas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJTHOPOJHOMU cpee. bubnnoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxeHus ceera. [loctpoenune Bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IJIOCKOM 3epKajie
98 IIpenomnenue ceera. [lonnoe bubnuorexa [IOK

BHYTpEHHee oTpakeHue. lIpenenbHbin

https://m.edsoo.ru/ffOcd7f6
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yroJ1 TIOJIHOTO BHYTPEHHETO
OTpaXeHUS

29

JlaboparopHas padota «/3mepenue
[IOKa3aTeJs MPEeIOMIICHHSI CTEKIIa

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenne nzobpaxeHuii B
nuH3e. PopMylia TOHKOW JTUH3BI.
YBennueHue JIuH3bI

bubmmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHnast pabota
«HcciaenoBanue CBOMCTB
M300paXKeHUH B JIMH3AX)

32

Hucniepcust cBeta. CIIOXKHBIN cOCTaB
6enoro csera. L{Ber. JlabopaTopHas
paborta «Habmroaenue nucrnepcuu
CBETa»

33

Hurepdepentius ceeta. Judpakmus
ceeta. [ludpakunonnas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrruueckue mpuOOpPhI M YCTPOUCTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS

36

Fp AHUIbI IPUMCHHUMOCTH
KJIacCUYeCKOM MeXaHukHu. 1o CTYJIAThI
crnernuaibHOU TCOPUU
OTHOCUTCIIBHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
3amensieHue BpPEMEHH U COKpalleHUE
JUTAHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42
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OHeprus U UMIYJbC PEISITUBUCTCKON

38 yacTunbl. CBA3b MACChI C SJHEPTUEH U bubnmorexa LOK
' p https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPTHs MOKOS
KontponbHas paboTa «OnrTuka.
39 OCHOELI cre PII)aJIBHOﬁ TEOPHH bubmorexa HOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
40 ®ortonsl. opmyna [1nanka. Sueprus bubnnorexa [JOK
1 UMIyJbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK
nOIMOTEKA
41 otodddexra. OnbiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
- (11 P P bu6mmoreka [IOK
42 OwunmrenHa s hotodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCKOE ACHCTBUE Bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (OTOIaTIHK,
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3aga4 no reme «3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHa. OnBITHI
46 Pesepdopna no paccestHuO 0-4acTH Bubmmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
47 IToctynarel bopa bubnuorexa [IOK
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https://m.edsoo.ru/ff0dOafa

Wzny4yenue u noriomieHne GoTOHOB

48 MIPU TIEPEXOI€ aTOMa C OJTHOTO YPOBHS bubmorexa LHOK
. https://m.edsoo.ru/ffOdOafa
SHEPTrUM Ha Ipyroil. Buasl criekTpos
BonHOBBIE cCBOMCTBA YacTull. BoJiHBI

49 ne bpouis. KopryckynspHo- bubnuorexa [JOK
BOJIHOBOM nyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3JTy4CHHE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pezepdopna o onpeneneHno cocraBa bubnmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTHBHOTO M3ITYICHUS
CeoucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacma. bubnnoreka [JOK
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnan. ['aMmma-uznydyenue
DHeprus cBA3U HyKJIOHOB B siIpe.

SnepHble peakuuu. SAnepHbIn
53 peaIfTop. TpIp06JIeMLI, HGI]:)CHGKTI/IBBI, bubmorexa HOK
_ https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE ACTIEKTHI SIEPHOU
SHEPreTHKU
DneMeHTapHble yacTullbl. OTKpBITHE
bu6mmoreka [JOK
54 MO3UTpOHA. MeTobl HAOMIOACHUS U

perucTpaivu 3JICMCHTAPHBIX YaCTHULI.

https://m.edsoo.ru/ff0d0e38
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Kpyrusiit ctos «@yHnameHTanbHbIe
B3aUMOJECUCTBUA. EqUHCTBO
(bU3NIEeCKOU KapTUHBI MUpa»

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX BUAUMOE
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHeuHass aKTHBHOCTb.
Wcrtounuk snepruu CosiHIA U 3BE3]T

57

3BE3bI, KX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IIIaBHOW
MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE
cTpoeHue 38€311. CoBpeMEeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
sBosrony CoJIHIA U 3BE3NT

58

Muneunsiii [Tyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenne CoiHIIa B
lNanakruxe. ['anaktuku. YepHnie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIiBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

Hepeuiennsie npo0ieMbl acTpPOHOMUU

61

KonTposnpHast paboTa «1eMeHTHI
aCTPOHOMMH U acTPO(UIUKI

62

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHH B SKOHOMHUECKOH,
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TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
4yeraoBeKa

O6o6maromuii ypok. Pois 1 Mmecto
63 (U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHUHE MUpa

O6o06matromuii ypok. Poib
64 ¢uznueckoit Teopun B GopMHUpPOBaAHUU
MPEeACTABICHUHN O PU3NUECKON

KapTHHE MHpa

O606maromuit ypok. Mecto
65 (u3nueckoil KapTUHBI MHpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

Pe3epBHbIil ypok. MarauTHOE T0JIE.

66
DNeKTpOMarHUTHAs MHIAYKLINS

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

Pesepnsrii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTBI aCTPOHOMUU U
acTpopU3UKHU

bubnuoreka [JOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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TOYKA \'pocm
YUYEBHO-METO/INMYECKOE OBECIIEYEHUE \

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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