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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOXKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLENIUK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHnue mporpaMmbl 1O (PU3MKE HANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO- Hay4YHOW KapTWHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3nke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO- JESATEIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3MKM C E€CTECTBEHHO- HAY4YHbIMM Yy4Ye€OHbIMU mHpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTAaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameTa « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMK 00  okpyxkatomemM — mupe.  IkompHbIM  Kypc — Gu3uku @ —
cUCTEeMOOOpa3yloIuid I  €CTECTBEHHO-HAayYHBIX  Y4€OHBIX  IPEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB M SIBJICHUM,
M3yyaeMbIX XHUMHEH, Ouojorueu, dusnyeckol reorpadueit u acTpoHOMUEH.
Hcnonb3oBaHWe W AaKTUBHOE NpPUMEHEHUE (PU3MYECKUX 3HAHMM oOmpenesnser
XapakTep M pa3BUTUE pa3HOOOpa3HBIX TEXHOJOTUH B cQepe HIHEPreTHKH,
TPaHCIIOPTA, OCBOEHHSA KOCMOCA, MOJYYEHHsS] HOBBIX MAaTE€pUAIOB C 3aJlaHHBIMHU
cBoiicTBaMu u Apyrux. W3ydenue (U3MKM BHOCUT OCHOBHOW BKJIaa B
dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydarouimxcs, B
(dbopMUpOBaHUE YMEHUI MPUMEHATh HAYUHBIH METOJ] MO3HAHUS MPHU BBIOJIHEHUU
UMU Y4eOHBIX UCCIIEIOBaHUI.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
IIOJIOXKEH pAN HUACH, KOTOpPbIE MOXKHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
IIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEJIEHUS AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHMS E€CTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa WCXOMd W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U MHTETPUPYS 3HAHUA U3
pa3HbIX pa3nenoB. JJis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha



OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0MMOe JIabopaTopHOE OOOpYIOBAHHME JJIA BBINOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (puU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpalluOHHOE  00OpyJ0BaHWEe (POpMHUpPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpAlui s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHEHUH.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJOBAHUSI JIOJKHBI OBITH IMOCTPOEHBI HAa KOMIUJIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUNA O PONM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHne STUX Iene 00ecreunBaeTCsl pelieHneM CIIEeIyIoNX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TmpuoOpeTeHWe  CUCTEeMbl  3HaHMH 00  o0mmx  (QU3UIECKUxX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;



e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB peELIEHUS pPAa3IMYHbIX 3a7ad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JIECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAQJCHUE METOJAaMHU CAaMOCTOSITEIHHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpPIpeTauuud HUHGOpMALHH,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHS YMEHMI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Tpennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboT SIBISETCd PEKOMEHIOBAHHBIM, YUWUTEIb JE€JaeT BBIOOP
poBeleHUsT J1adOpaTOpHBIX pPabOT M OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.

IeHTpBI 00pa30BaHUA €CTECTBEHHO - HAYYHOI HANPABJIEHHOCTH
«Touxka pocTa» co3aanHbl € UENbIO Pa3BUTHS Y OOYYAIOIINXCS €CTECTBEHHO-
HAy4YHOM, MaTEMaTUYECKOH, HHPOPMALIMOHHON IPaMOTHOCTH, (POPMHUPOBAHHUS
KPUTHUYECKOTO U KPEATUBHOI'O MBIIIIEHHS, COBEPILIECHCTBOBAHUSI HABBIKOB
€CTECTBEHHO- HAYYHOW HAIIPaBJIECHHOCTH, a TAKXKE JUIsl IPAKTUYECKOM
OTpabOTKH yuyeOHOro MaTepuaia o yueOHbM mpeameram « Dusmkay,
«Xumus», «buonorus». Llens u 3agaun

o Peanuzanus OCHOBHBIX 00I1€00pA30BATENbHBIX MPOTPAaMM IO Yy4E€OHBIM
IpeIMEeTaM €CTECTBEHHO- HAy4HOM HAamlpaBJICHHOCTH, B TOM YHCIE B
paMKax BHEYPOUHOI J1€ATeIbHOCTH 00yUYarOIINXCS.

* Pa3pabotka u peanuzanus pa3HOYpPOBHEBBIX JOTIOJTHUTEIBHBIX
00111e00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO- HAYYHOM HaNpaBJIEHHOCTH,
a TAK)KE UHBIX MPOrPaMM ,B TOM YHCJI€ B KAHUKYJISIPHBIMA IEPHO.

» BoBreyenne ydvamuxcsi U MEJaroriyeckux paOOTHHUKOB B MPOEKTHYIO

NEATEIbHOCTb.
* Oprasu3zanys BHEY4YEOHOU JEATENbHOCTH B KAHUKYJISIPHBINA IIEPUOI,
pa3paboTKa U peanu3alus COOTBETCTBYIOLIMX 00pa30BaTENbHbBIX IPOTPAMM,
B TOM YHCJIE JJIsl Jarepel ,0praHn30BaHHBIX 00pa30BaTEIbHBIMU
YUPEXKIECHUSMU B KAHUKYJISIPHBIA IEPHOJ.
o [loBblIEHNE 1po(heCCUOHATILHOTO MacTepcTBa  MEJAaroruuyeckux



paOOTHUKOB IIEHTPA, PEATU3YIOMUX OCHOBHBIE U JIOTIOJIHUTEIILHBIC
o011e006pa3oBaTeIbHbIC TPOTPAMMBI.

e Co3manne  meHtpa  «Touka  pocta»  TpeanojiaraeT  pa3BHTHE
oOpa3oBaTenbHON MHAPACTPYKTYPHI 00IIe00pa30BaTEeILHON OpraHU3aIlNH,
B TOM YHCJI€ OCHAIICHUE 001e00pa30BaTeIbHOW OPTaHU3aIUH

o O0opynoBaHuEM cpeAcTBaMU OOYy4YeHHUSI W BOCIUTAHUA Il U3y4YeHUs(B
TOM YHCIE€ HKCIEPUMEHTAJIBHOT0) TMPEIMETOB, KYypCOB, JIUCIUIUIMH
(MoOayniell) €CTECTBEHHO- HAYYHOW HAIlPaBJIECHHOCTH IMPU peaju3alHu
OCHOBHBIX  00IIe0o0pa3oBaTEIbHBIX MPOTpaMM M JIOMOJHHUTEIBHBIX
00111e00pa30BaTeNIbHBIX MPOrPaMM, B TOM 4YHUCIE JJi1 PACIIUPEHUS
cojiepkaHus yueOHbIX npeaMeToB«Duznkay, «Xumus», «buoaorus»;

e 000pYJIOBaHUEM, CPEACTBAMU OOYUYEHMS M BOCHHUTAHUS ISl peaiu3aluu

[nporpamMm  JOIIOJIHUTCIBHOI'O O6pa3OBaHI/IH CCTCCTBCHHO - Hay‘IHOf’I

HaIpPaBJICHHOCTEN;

e KOMIIBIOTEPHBIM U HHBIM 000PY/I0BAaHUEM.

[IpopunbHBIA  KOMIUIEKT O0OOPYJOBaHUS MOMKET ObITh BBIOpaH s
00111e00pa30BaTENIbHBIX OpraHu3aluil ,MMEIOIUX HAa MOMEHT CO3JaHus
nentpa«Touka poctay HaOOp CpencTBO OydeHUs

Y BOCIIUTAHUS, HOKPHIBAIOIINI CBOUMH (PYHKIIMOHAIBHBIMU BO3MOXKHOCTSIMU
0a30BbIe MOTPEOHOCTU MPU U3YUYEHUH YUEOHBIX MPEIMETOB
«Du3ukay, « XuMusi»u«buoaorus.

MuHuManbHO He0O0X0IMMbIe (YHKIIMOHATBHBIC U TEXHUYECKUE TPeOOBaHNUS
¥ MUHUMAJIbHOE KOJIMYECTBO 000PY0BaHUS, TIEPEUCHb PACXOIHBIX
MaTepHaoB, CPEICTB OOYUCHUS U BOCITUTAHUS JIsl OCHAIIEHUS IIEHTPOB
«Touka pocta» onpenenstorcs PernoHanbHBIM KOOPAMHATOPOM C yUETOM
[TpumepHOTO MMepedHst 000pPyI0BaHUS, PACXOTHBIX MAaTEPHATIOB, CPEJICTB
OOy4YeHHS ¥ BOCIIMTAHMS JIJIs1 CO37aHus U o0ecrieueHus ()yHKIIMOHUPOBAHUS
IIEHTPOB 00Pa30BaHUs €CTECTBEHHO- HAYYHOU HampaBieHHOCTH « Todyka pocTay
B 00111€00pa30BaTEIbLHBIX OPTAHU3AIMAX, PACTIOIOKEHHBIX B CEITLCKOU
MECTHOCTH M MaJIbIX TOPOIaXx.

DKCIEPUMEHT SIBJISIETCS UCTOYHUKOM 3HAHUI U KPUTEPUEM WX UCTUHHOCTU
B Hayke. KoHIemnus: coBpeMeHHOro 00pa3oBaHus MOIpa3yMeBacT, 4To B
y4eOHOM SKCIIEPUMEHTE BEIYIIYIO POJIb JOJHKCH 3aHITh CAMOCTOSTEIbHBIN
UCCJIEIOBATENLCKUN yUeHUYECKUH dkciepuMeHT. COBpeMEHHbBIe
IKCIIEPUMEHTAIBHBIC UCCIICOBAHMS 110 (PU3UKE yKE TPYAHO MPEICTaBUTh O3
UCIOJIb30BaHUs HE TOJILKO aHAJIOTOBBIX, HO U IIU(POBBIX U3MEPUTEIBHBIX
npudopoB. B denepanbHoM rocyaapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE



(manee — ®I'OC) mpomnucaHo, YTO OJHUM U3 YHUBEPCAIbHBIX yUeOHBIX
necteuii (nanee — Y'Y /I),mpuoOperaeMbIx ydaliuMUCs, T0KHO CTaTh
YMEHHE «IIPOBEACHUSI OIIBITOB, IPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIEA0BAHUH,
IPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U

UG POBBIX U3MEPUTENBHBIX TPHOOPOBY.

VY4eOHBIH SKCIIEPUMEHT 0 (PU3UKE, TPOBOJAUMBII HA TPATUIIUOHHOM
o0opynoBanuu (0e3 mpuMeHeHus U(GPOBBIX Ta00OPATOPHii), HE MOXKET B
HOJIHOM Mepe 00eCTIeUnTh pEelIeHHE BCEX 00pa30BaTEIbHbIX 3a1a4 B
coBpeMeHHOM 1iKkoJie. ClIoXKUBIIAsICSI CUTYyalMsl 00yCIIOBIEHA
CYLIECTBOBAHHMEM Psiia IPOOIEM:

e TPAJIUIIMOHHOE MIKOJIbHOE 000pYA0BAaHUE U3-3a OTPAaHUUYCHUS TEXHUUECKUX
BO3MOXXHOCTEH HE T03BOJISIET MPOBOAUTH MHOTHE KOJIMYECTBEHHBIC
HCCJICIOBAHHS,

e JUIUTEJILHOCTH MPOBEICHUS (DU3NUSCKUX MCCIICIOBAaHUI HE BCeTr/a
COTJIACYEeTCS C JTUTEIbHOCTHIO YUSOHBIX 3aHTHIA;

e BO3MO>KHOCTb ITPOBEJCHUS MHOTUX (PU3UYECKUX HCCIICIOBaHUMN
OTpaHUYUBACTCS TPEOOBAHUSIMU TEXHUKHU OE30MaCHOCTH U JIp.

[Mudposas nabopaTopus KapAuHAILHEIM 00Pa30M U3MEHSAET METOJUKY U
coJiep KaHue IKCIEPUMEHTAIBHON JEATETLHOCTH U IOMOTAET PEIIUTh BHIIIE
nepeunciieHHbIe mpooseMsl. [1upokuii criekTp MUGPOBBIX JATINKOB
MTO3BOJISET YUAIMMCS 3HAKOMHUTBCS C TTapaMeTpaMu (PrU3nIecKoro
AKCIIEPUMEHTA HE TOJHKO Ha KAaUeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM
ypoBHe. C noMonipsto 1udpoBoi 1a60paTopuu MOKHO MPOBOIUTH
JUTUTEIIbHBIN IKCIIEPUMEHT JaKe B OTCYTCTBUH dKcriepumMeHTaTopa. [1pu stom
U3MepseMble JaHHBIC U PE3YJIBTAThl UX 00pa00TKH OTOOPAKAIOTCS
HEIMOCPEICTBEHHO Ha DKpaHe KOMIIBIOTEpa.

B nponecce popMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUHN IO PU3KKE
yYaIIUICs YIUTCS MPEACTaBISATh HH(DOPMALIUIO 00 UCCIICI0BAaHUY B
YETBIPEX BUIAX:

e B BepOAJTIbHOM: OMHCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJICIIb
DKCIIEpUMEHTa, GUKCHPOBATh BHUMAHUE HA U3MEPSIEMBIX (DU3UIECKUX
BEJIMYMHAX, TEPMUHOJIOTUH;

e B TAOJUYHOM: 3aMOJIHATH TAOIUIIbI JAHHBIX, JISKALIUX B OCHOBE
NOCTpOEHUs TpapUKOB (MPU ITOM Yy yUYalIUXCsl BO3HUKAET MEPBUYHOE

MPEICTABIICHUE O MacIITadax BEIUYNH);



¢ B rpa)u4eCcKOM: CTPOUTH IpaUKH MO TAOJIUYHBIM JAHHBIM, YTO MO3BOJISET
HNepedTH K BBIABI)KEHUIO TUIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIy
¢usnueckumMyn  BenMUMHAMH  (IPM ATOM  YUUTENb  IOKa3bIBaeT
OPEUMYIIECTBO B BHU3YAIM3allMU 3aBUCHUMOCTEH MEXIy BeIMYHMHAMHU,
HArJSIIHOCTh 1 MHOTOMEPHOCTH );

e B aHAJIMTHYECKOM (B BHUJEC MaTEMaTHYECKUX YpPABHEHMI): TNPUBOIUTH
MaTEMaTUYeCKOe  ONHMCAHWE  B3aUMOCBS3M  (PU3WYECKUX  BEJIMYHH,

MaTeMaTH4YecKoe 0000IIEeHNE MOTYYEHHBIX PE3yJIbTaTOB.

[lepexon k KaxkI0My dTaIly Npe/CTaBlIeHUs HHPOpMaAIIUK 3aHUMAET
JIOCTATOYHO OOJIBIIION MPOMEKYTOK BpeMeHU. be3ycnoBHo, B 7—9 kiaccax
ATOT MPOLIECC HEOOXOAUM, HO B CTapIIIUX KJIaccaxX 3TO BPEMsI MOKHO ObLIO OBl
OTBECTHU Ha penieHre 0osiee BaXHbIX 3a7a4. B aTom miane nudposbie
71a060paTOpUH MO3BOJISIOT CYIIECTBEHHO SKOHOMUTD BpEMs, KOTOPOE MOKHO
MOTPATUTh HAa (POPMHUPOBAHKE UCCIIEIOBATEIILCKUX YMEHUN yUaIIUXCH,
BBIPAXKAIOIINXCS B CIEAYIOMIMNX IEUCTBUAX:

e OIpeJeNIeHue MPOOJIEMBI;

e MIOCTAHOBKA M CJICIOBATEIILCKOM 3a/1auH;

* TJIJAHUPOBAHUE PEIICHUS 33]a4K;
* TIOCTPOCHUE MOJICIICH;
* BBIJIB)KEHHE TUTIOTES;

* SKCIICpUMCHTAJIbHAsA ITPOBCPKA I'MIIOTES,

e aHAJIU3 JIAaHHBIX SKCTIEPUMEHTOB WM HAOJIIOICHHI;

 (opMynHpOBaHUE BBHIBOIOB.

[TocnenHue ronpl y yqamuxcst HabJIt01aeTcst HU3Kasi MOTUBALIMS H3yUCHHUSI
€CTECTBEHHOHAYYHBIX TUCIUILINH M, KaK CJICACTBHUE, MAICHUE KaueCcTBa
obpazoBanus. [{udpooe yueOHOE 000pyAOBaHKE MTO3BOJISIET YUAIIUMCS
O3HAKOMUTBHCS C COBPEMEHHBIMHU METOJIAMU UCCIIEAOBAHMS, MPUMEHSIEMBIMU B
HayKe, a YYUTEI0 — MPUMEHSATh Ha IPAKTUKE COBPEMEHHBIE TIeIarOTUUECKHe
TEXHOJIOTHH.

- Meroanueckne peKOMEHIAINH 110 CO3/IaHUI0 U (YHKIITMOHUPOBAHUIO B
00111e00pa30BaTEIbHBIX OPTaHU3AIUIX, PACTIOJIOKEHHBIX B CEITHCKON
MECTHOCTH M MaJIbIX TOPO/Iax, IICHTPOB 00pa30BaHUs €CTECTBEHHO-
Hay4YHOU M TEXHOJOTMYECKOM H HampaBieHHocTel («Touka poctay)
(YTBepxkeHsl pacnopsbkeHueM MUHUCTEpCTBA MPOCBEIEHUS
Poccuiickoii®eneparmnor12 ssaBapst 2021 1. Ne P-6).

B cocraB nentpa «Touka pocta» no ¢pusuke BXoasT 0a3oBas

(o0s13aTenbHast) YacTh U JIOMOJTHUTEIbHOE 000pynoBaHue .ba3zoBas yacTh



COCTOUT U3 MU(PPOBBIX JATIMKOB M KOMIUIEKTOB COITYTCTBYIONTUX 3JIEMEHTOB
JUTSI OTIBITOB MO0 MEXaHUKE, MOJICKYJIAPHON (U3HKE, JIIEKTPOJUHAMUKE U
onrtuke.ba3oBbIi KOMILIEKT 000py10BaHus LieHTpa « Touka pocta» no (usuke.
JIaHHBIN KOMIUIEKT HPECTaBIIEH CISAYIOIUMU JaTYUKAMHU.

I[aT‘{I/IKa a0COJIFOTHOTO JaBJICHUA

JlaTuuk npou3BOAUT U3MEPEHUS A0COJIIOTHOTO JaBjieHHs. UyBCTBUTEIbHBIN
AJIEMEHT JaTYMKAa BBIMOJHEH Ha 0a3¢ MOHOJIMTHOTO KPEMHHUEBOTO MHE30
pEe3UCTOpa € BHEAPEHHOW TEH30PE3UCTUBHOM CTPYKTYPOU, KOTOPAs MO3BOJISIET
UCKJIFOYUTH BO3MOKHBIE MOTPENTHOCTH U JOCTUTHYTh HEOOXOIMMON TOUHOCTH
u3MepeHuil. B koMruiekT natunka abCoIOTHOTO JIaBJICHUS
BxoauT rubkasi repMeTuuHas TpyOKa 1Jis MOJKIIOYEHUS IITYyIEpa JaTuhKa K
1a00paToOpHOMY O00PYI0BAHUIO.

JlaTuuk mosiokeHus (MarHUTHBIN)

JlaTuuk U3MepseT BPEMEHHBIE OTPE3KH MEXKIY MOMEHTAMU MPOXOKICHUS
00BEKTa PSAZIOM C OECKOHTAKTHBIMU JIETEKTOPaMU. beCKOHTaKTHbBIE JETEKTOPbI
ABJISIFOTCS] BRIHOCHBIMU U KPEIISITCS. HA METAINTMYECKOW WM MAarHUTHOM
noBepxHOCTH. KonmuecTBo oceil u3MepeHus JaTYMKa MOJ0KEHUSI PaBHO 3,
JIAaNa30H U3MEPEHUN MO Kaxa0u u3 ocerl X, Y u Z cocrasmuset ot 0 10
360rpan.

KoMIIeKT comyTCTBYIOIMINX 3JIEMEHTOB JIJISl SKCIIEPUMEHTOB 110 MEXAHUKE
KoMIIeKT conmyTCTBYIOIMINX 3JIEMEHTOB JIJIsl SKCIIEPUMEHTOB T10
MOJIEKYJISIpHOM Pu3nke. KOMIUIEKT COMyTCTBYIONUX 2JIEMEHTOB IS
AKCIEPUMEHTOB M0 ANEKTPOANHAMUKE. KOMILUIEKT COMYTCTBYIOLINUX
AJIEMEHTOB JIJIs1 SKCIIEPUMEHTOB 110 ONTHKE. J{aTunk

TOKa , MArHMUTHOT'O I10JIs1, TCMIICPATYPHEI.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUM C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHWYECKOW SHEPTrUM CHUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UNHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJCATbHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ie/IbHAsT TEIIOEMKOCTh BEIlIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CrOpaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJbHasl TeroTa miasieHus. Cyoaumarnus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TaPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUUYECKUid 3apsii.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJIEKTPUKU B IJIEKTPOCTATHUECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MAarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUHU. OJIEKTPOJABIXKYILNAsA CUla HWHAYKOMU. 3aKOH JJEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMyYKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAacChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHus: W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES slIep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB 4acTUll (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
raJakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp v 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, T[O3UTHBHBIX BHYTPEHHUX  YOEXKJECHHI, COOTBETCTBYIOIIHX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NeATENIbBHOCTh UHANUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JEATeIbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
ba3soBble ucciaeaoBareJbCcKue 1eUCTBUA!
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJAECpXKAHUS B pa3IMYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENbHON  peduIeKCMH KaK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrUX IMpU aHalIu3e pe3yJbTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce noCcTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTHh MOHUMATh IMOIIMOHATEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEITEIBHOCTH JIFOJIEH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelieHnn (PU3NIeCcKux 3a1ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBUKEHUE 10 OKPYKHOCTH, HWHEpIuS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AllUS, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBIXKEHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPTys XaOTUYECKOTO JBMXKCHUS MOJICKYJ, CPeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaueHUsT W EAWHUIBI, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIs, TOTEHIIMAN, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTUYECKU HETIPOTUBOPEUHBYIO
LENOYKY PacCy JCHUW C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYNNE C BBHITOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U TOJSpU3alMs  CBETa, JHCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO mojisg, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CWUJia JIMH3BI, MPU ONHUCAHUM TPABUIBLHO TPAKTOBATH (PU3UUYECKHIA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3blBaTb (HOPMYJIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABICHHE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1IAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUICCKYIO MOJCIb, BBIICIATh (DHU3UUECKHE BEIUYHHBI M (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH TOJIy4aeMyr0 HH()OpMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO0 MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE PAaCCMAaTPUBACMON TIPOOJICMBI.
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41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne Koanvecrso yacos D1eKTPOHHBIE HUPPOBLIE

11/-11 Tema ypoka Beero Kontposbubie IIpakTnueckue il:;:ennﬂ o0pasoBaTejbHbIe

padoTbI padoThbI pecypcbl
®Pu3nka — HayKa O IPUPOJIE.
1 Hayunbie MeT(})]JII(I)I HofHapHIfﬂ 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKpYXaroIlero Mupa
Posb 1 MecTo ¢uzuku B

5 dbopMHUPOBAHUH COBPEMEHHOMN 1 bubnuorexa [JOK
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTETHPHOCTh MEXaHUUECKOTO 1 bubnuoteka [JOK
nBIKeHus1. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620
YPpok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocra». PaBHOyCKOpEeHHOE
MPSIMOJIMHEMHOE JIBUYKEHUE.

"HccnenoBanre paBHOYCKOPEHHOTO
JBIDKECHUSI 0€3 Ha4aaIbHON CKOPOCTH. bubnmuorexa [JOK

> O6opynosanue: IllTatus L https://m.edsoo.ru/ff0c372e
n1abopaToOpHbI, MEXaHUYeCKas
CKaMbsl, OpYCOK JIePEBSIHHBIN,

AIIEKTPOHHBIN CEKYHJIOMED C
JaTYMKaMH, MarHUT yIPaBIIIeMbIe



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

JATYUKUA CEKYHIOMEpPa

CBoOogHoOe majieHue. Y CKopeHue

bu6mmoreka [IOK

6 CBOOOTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuponuneiHoe aBr>XeHHE.
7 I[EI/DKCHI/IC MaTepraHBHOfI TOYKH 1O bubmmorexa LIOK
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
IIpuHIIMII OTHOCUTEIBHOCTH
8 F:J‘II/IJ'IHG}I. HMuepumnanbHbie CUCTEMBI bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
otrcuera. llepBriit 3akoH HeroToHA
Macca Tena. Cua. [pusIumn
9 CYIIePTIO3UIINH CHJI. BpTopI(I)I?I 3aKOH bubmmoreia LIOK
. https://m.edsoo.ru/ff0c3be8
HproTona asis MatepuaibHOM TOUKU
10 Tpetuii 3akon HeroToHa s bu6mmoreka [IOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHPHOTO TAroTeHusa. Cuia
11 TSKECTH. Heli)Ba}I KOCMUYecKast bubmorexa IOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuoteka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KosdduiuenT tpenus.
13 Cuna ZgHPOTHBJIeI?H(l:I I'IIIpI/I JIBI/IE(GHI/II/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
TeJla B )KHJIKOCTH HJIH Ta3e
[TocTynarenbHOe U BpalareibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO bubmuorexa [JOK
tena. MomeHnT cuibl. [lmeqo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHS TBEPOTO Tela
15 HNMnynsc MaTepuanbHOU TOYKH, bub6nuorexa [IOK

CUCTCMbI MaTCPHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuibl. 3aKOH COXpaHEHUs
umnyibca. PeakTuBHOE NBUKECHME

16

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MarepuaabHOK ToukH. Teopema 06
U3MEHEHUN KHHETUYECKON SHEPTuu

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

17

[TorenuunanpHas SHEPTHUs.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON PYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3EMITH

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

18

HOTGHI_II/IaJ'IBHbIe u
HCIIOTCHIHMAJIBHBIC CHJIBI. CBs3b
pa6OTI)I HCIMOTCHIMAJIBHBIX CHJI C
W3MEHCHHEM MEXaHHISCKOMN SHEPTHUU
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOM
SHEPTUHU TeJa Ha TpUMepe
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHBIC TTOJI0KEHHS

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

BbpoyHnosckoe neuxenue. Auddys3us

XapakTtep JBUKEHUS U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4h74

bubnmoreka [JOK
https://m.edsoo.ru/ff0c4dc?



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

B3aUMOJICUCTBHUS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEIl

23

24

25

26

Macca monekyn. Konnuectso
BemectBa. [locTostnHas ABoraapo
YPpoK ¢ ucnosib30BaHNEM pecypcoB
«Touka pocra». TemioBoe
paBHOBecue. Temneparypa u €€
u3mepenue. lllkana temneparyp
enbcus. M3yuenue nporeccos
HarpeBaHus U KUIIEHUS BOJBbI.
Hudp.nad. ctp20 mp.

YPpoxK ¢ ucnosib30BaHHEM pecypcoB
«Touxka pocra». VneansHblii ra3 B
MKT. OcHoBnoe ypaBHeHue MKT
N3yueHune 3aBUCUMOCTH IABJICHUS U
o0beMa raza npu NOCTOSTHHOM
temneparype.Lludpposas nad. Ctp93
Meroa. Pexomens.

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KUHETUYECKON SHEPTUU
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
MenpeneeBa-Knaneiipona

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

28

3akoH JlambToHA. ['a30BbIE 3aKOHBI
YPpoK ¢ uCI0JIb30BaHHEM pPecypcoB
«Touxa pocra». JlaboparopHas
paboTa «KcriepuMeHTaIbHAS
IpoBepKa 3akoHa [ 'eit-
JIrocaka»O0opynoBaHHE: COCY]I C



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

MOPIIIHEM, MYJIbTH/IATYUK,
TEeMITepaTypHBIN 30H]1, CITUPTOBKA,
JINHEHNKA.

YPpok ¢ uCnoJIb30BaHNEM pecypcoB
«Touka pocra». M3omnponecce B

U/iealbHOM ra3e 1 ux rpauieckoe
npeacrasienue JMccnenoBanue

bu6mmoreka [IOK

29 HU30XOPHOTO IpoIiecca; https://m.edsoo.ru/ff0c570e

OO6opynoBaHue: COCy/ C TOPIITHEM,
MYJIbTHIATYUK, TEMIIEPATYPHBIH
30H]1, CIUPTOBKA, TUHEHKA.
BryTtpeHnHss sHeprus

TEPMOJIMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3menenus. Konnuecto bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
9HEprus 0IHOATOMHOTO UJIEAIbHOTO
rasa

31 Buasl Tenonepenaun bubmorexa [JOK

https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIIOEMKOCTh BELIECTBA.

32 KommuecTBo TemioTel npu bubnnorexka [JOK
Terutonepenaue. AnnadaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnuoreka [IOK
NpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B

34 HpI/Ip(I))Ile. Bropoit l;aIEIOH bubmorexa IOK

https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHI
35 [Mpuntun nevictus u KI1J[ TermoBoit bu6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MallnuHbI

https://m.edsoo.ru/ff0c600a

36

37

[uxn Kapno u ero KIIJ]

DKoJIoru4YecKre mpooIeMbl
TETJIOPHEPTETUKU

38

39

40

Ob6o6maromuit ypok «MosnekynsipHas
¢u3uka. OCHOBBI TEPMOIHMHAMUKI
KonTponbeHas padora o reme

«Monexynspnas pusuka. OCHOBBI
TEPMOJIUHAMUKI

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u KUreHue

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

41

Ypok ¢ ucnoJib30BaHNeM pecypcoB
«Touka pocra». AGconmoTHas U

OTHOCHUTEJIbHAS BIIAYKHOCTh BO3/TyXa.
Hacprmennsrit map. "Onpenenenue
OTHOCUTEIbHOU BIAXKHOCTH
Bo3ayxa'". JlaTunk TemmnepaTypsl,
TEPMOMETP, MapJisi, COCYZ C BOJOI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

42

Teépnoe Teno. Kpucramnmueckue u
aMmopdHbIe Tena. AHU30TPOIIHS
CBOMWCTB KpHUCTAIUIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuaibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

43

YPpOK ¢ HCI0JIb30BAHHEM PECYpPCOB
«Touxka pocray. [InaBnenue u
OTBEp/IeBaHUE KPUCTAIUINYECKUX
TeN. Y IeNbHas TeTI0Ta ITaBICHHS.
®poHTanbHas 1aboparopHas padboTa
Nel «Omnpenenenne yaenbHOM
TEIUIOTHI MJIABJICHUS JIbAa»: JaTUYHK

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

TEeMITepaTypbl, KaJIOPUMETP, COCY] C
TAOUIUM JIBJIOM, COCYJI C BOJIOM,
3JICKTPOHHBIC BeChl. «O0pa3oBaHue
KPUCTAJUIOBY: MUKPOCKOII,
poOUpKa ¢ HACHIIIICHHBIM
pacTBOPOM JIBYX pOMOBO KHUCIIOTO
aMMOHHS,

44

Pemtenue 3anmau. "IlnaBiaenue ten u
KpucTayum3anus"

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

45

46

47

YPpoK ¢ ucnoib30BaHNEM pPecypcoB
«Touxka pocra». Mcnapenue.
HacepIieHHbIM 1 HEHACBIIIIEHHBIN
nap. Konpencanus. [lornomenue
SHEPTUHU MPU UCTIAPEHUU KUJIKOCTH
Y BBIJICJICHHE €€ MPU KOHICHCAIIUU
mapa. Jlemonctpauus «Vcnapenune
CIUpTay. JATYUK TEMIIEpPaTyphl,
npoOupKa, TMCTOYKK Oymaru,
PE3UHKH, Pa3HbIE CITUPTHI

YPpoK ¢ ucnoIb30BaHHEM pPecypcoB
«Touka pocra». Kunenue.

VY nenbHas Temnora
napooOpa3oBaHMs U KOHJCHCAIUH.
3aBUCHUMOCTh TEMIIEPATyphI
KUIIEHUSI OT aTMOC(HEPHOTrOo
naBieHusd. JleMoHcTpanus
«M3yuenue nporecca KUIEHUs
BOJIbI»: JaTUYMK TEMIIEpaTyphl,
IITaTUB YHUBEPCAIbHBIN, KO0
CTEKJISH-

Hasi, CIIMPTOBKA, IOBApEHHAs COJIb

YPpok ¢ ucnosib30BaHHEM pPecypcoB
«Touka pocra». BraxHocTb

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Bo3yxa. JlJaboparopuas paborta Ne3
"OnpeneneHne OTHOCUTEILHON
BJI&KHOCTH Bo3nyxa'. JlaTunk
TEeMITepaTypbl, TEPMOMETP, MapJIs,
COCY/J1 C BOJIOM

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHImn cynepno3unuu
AJICKTPUYCCKUX ToJIeh. JImHuM
HANPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cui snekTpocTaTH4ecKoro
noiisa. [Torenuman. PasHocts
[IOTEHIMAI0B

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

50

51

52

[IpoBOIHMKY M AUDIIEKTPUKU B
AEKTPOCTATUYECKOM I10JIE.
JwusnexTpudeckas MIpOHUIIAEMOCTb
YPpoK ¢ uCIoJIb30BaHHEM pPecypcoB
«To4ka pocTa». DIEKTPOEMKOCTB.
Kongencarop. U3ydenne €mkoctn
KOH/JIEHCATOpPa B LICHU IIEPEMEHHOIO
toka. [ludpposas nabopatopus.ctp 66
MeTtonnueckrne peKOMEHJANH.
ONEKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEPTUs
3apsKEHHOI0 KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHIMI NElCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMMUPOBAIBLHOTO
arnmapara, CTpyMHOT0 pUHTEpa.



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUecKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

YPpok ¢ uCnoJIb30BaHHEM PecypcoB
«Touka pocray. DIEKTpUUECKUI

TOK, YCJIOBHS €I0 CYIIECTBOBAHUS.
[TocTostHHbIM TOK. CHila TOKa.
Hamnpsokenne. ConpoTuBieHuE.
3akon OMa a1 yyacTKa LenHu.
HccenenoBanue conpoTuBieHUs
1poBoiHUKa.Mccnenyemblit
HPOBOJIHUK, PEOCTAT, MyJIbTUIATUHK,
KJIK0Y, IPOBOJIA.

56

YPpok ¢ ucnosib30BaHUEM PecypcoB
«Touka pocra». [locienoBarensHoOE,

napajieibHOe, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSIMHCHHUS
pesuctopoB» Habop pesucropos,
MYyJIbTUAATYUK, KITI0Y, IPOBOJIA.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

YPpoK ¢ HCII0JIb30BAaHHEM PeCypCcoB
«Touxa pocta». PaboTa 1 MOIHOCTb

JNEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna. 3mepenue paboTsl
¥ MOIITHOCTHU ToKa. MlcTouHuK
TOKa,MYJIbTHIATYHK, IPOBOJIA, JIBE
JIAMITIOYKHU Pa3HOW MOIIHOCTH,
PE3UCTOP ,KIIOY.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

YPpoK ¢ HCI0JIb30BAHHEM pPecypcoB
«Touka pocrax. 3akon Oma i

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

60

MIOJIHOM (3aMKHYTOM) AJIEKTPUYECKON
uenu. Koporkoe 3aMbikaHue.
JlaGopaTtopHnas pabora «3yueHue
3akoHa OMa JUIst DOJIHOM nenu» 3
KJIF0Ya,MCTOYHUK TOKa, 2 Pe3UCTOpa,
MYJIbTH/IATYUK, IPOBOJIA.

DNeKTpOHHAs TPOBOJAUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DIIEKTPUUYECKHUI TOK B BaKyyMe.
CBoiicTBA 3JIEKTPOHHBIX ITYYKOB

61

[omynpoBoAHUKH, KX COOCTBEHHAS U
npUMecHas npoBoAUMOcTh. CBoiicTBa
p—n-nepexoja.
[TonynpoBoaHKUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

62

YPpok ¢ HCI0JIb30BaHHEM pecypcoB
«Tou4ka poctay». DIIEKTpUUIECKHUIl TOK

B PacTBOpax U pacriaBax
AIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIU3.
HccnenoBanue 2IeKTPUUECKOTO TOKA
B anekTponutax. [udp.nad ctp60
Mer.pexk.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

64

DIIEKTPUUYECKHI TOK B raszax.
CaMOCTOSTENEHBIA 1
HECaMOCTOSITENIbHBIN pa3psi.
Moanus. I1ma3zma

DnexkTpudecKkre npudopsl u

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

YCTPOMCTBA U UX NMPAKTUYECKOE
npuMeHeHue. [IpaBuiia TEXHUKH

https://m.edsoo.ru/ff0c86fc

0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nektpocratuka. [locTostHHBIN 1 bubmuorexa [JOK
SIIEKTPHUYCCKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»

67 PesepBublil ypok. KonTposibHas 1 bubnnoreka [JOK
pabota 1o Teme "DIeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIii ypok. O6o0mIaromuit 1 bubnnorexa [HOK
ypok o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

Ne
n/n

Tema ypoka

YPpoOK ¢ HCII0JIB30BAHHEM PECYpPCOB
«Touxka pocra». [locTosiHHBIE
Mar"uThl 1 UX B3aUMOJECHCTBHE.
MarnuTHoe nosie. Bexrop
MarHMTHON MHIYKUUH. JInHuM
MarHMTHON MHIYKLUU
Jemonctpanus «M3mepenue nois
IIOCTOSIHHOT'O MAarHuTa.

[TocTOsIHHBIN MarHuT MOJIOCOBOM

Ypok ¢ ucnoJib30BaHHEM pPecypcoB
«Touka pocra». MarautHoe nosue
MIPOBOHHKA C TOKOM. OIIBIT
Opcrena. Bzaumopeiictue
MIPOBOJHHUKOB C TOKOM.
HccnenoBanne MarHUTHOTO TOJIS
npoBoaHuKa ¢ TokoM. Ludp. J1ab
cTp62

YPpox ¢ ucnosib30BaHHEM PeCypcoB
«Touxka pocray. JlabopaTopHas
pabora «3yueHne MarHuTHOTO
oJtst KaTymku ¢ Tokom» LHudp. Jlad
cTp67

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bubnmoreka [JOK
https://m.edsoo.ru/ff0Oc98fe

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

«HccienoBanue neUCTBUS
MMOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsKCHHYIO
yactuily. Cuia Jlopenma. Pabora
cuibl JlopeHua

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

DneKTpoMarHuTHast UHIYKITHSI.
IToToK BEKTOpa MarHUTHOU
unaykuuu. DJC uHAyKIu. 3aKoH
3JIEKTPOMATHUTHON MHIYKLIMHU
®apanes

Jlaboparopuas pabora
«HccienoBanue sABICHUS
ANEKTPOMArHUTHOW WHTYKITHFD
YPpoK ¢ HCII0JIb30BAHHEM PecypcoB
«Touxka pocra». MHIyKTUBHOCTS.
Asnenue camonnaykuuu. IC
CaMOWHIYKITUH. DHEPIHsI
MarHMTHOTO TIOJISl KaTyIIKHU C TOKOM.
DNeKTPOMarHuTHOE TOJIE.
«M3ydenue siBIeHUA
camomHAykIius» [udp.mad ctp 69

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JEKTPOMArHHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
VHIYKIMOHHAs I1€Yb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

O6o06maromuit ypok «MarautHoe

II0JI€C. BHGKTPOMaFHI/ITHaH
HUHAYKIOUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora no reme

«Mar"guTtHoe I10JI€e.

QHCKTpOMaFHI/ITHaSI UHIOAYKIOUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0oOOJHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

Jlaboparopnas pabota

«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTU U MaCChI

rpy3a»

14

KonebarenbHbIi KOHTYD.

CBoOOAHBIC PTIEKTPOMArHUTHBHIE

KoJe0aHus B UIeaIbHOM

KoJe0aTenbHOM KOHTYpe. AHaJIOTus

MCKAY MCXaHUYCCKNMU U

SJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

16

®opmymna Tomcona. 3akoH

COXpPAaHCHUS DHEPIUU B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

Hpe[[CTaBJ'IeHI/IC 0 3aTyXaruux

KoseOaHusx. BolHyKIeHHbIE
MEXaHU4eCKUe KoJaeOaHusl.
Pesonanc. BeinyxaeHHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbh86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

QJICKTPOMArHMTHBIC KoJieOaHus

17

Ypok ¢ ucnoJib30BaHHEM pecypcoB
«Touka pocra». [IlepemeHHbII TOK.

CunyconaJIbHbIN IEPEMEHHBIN TOK.
Mo1HOCTh TEPEeMEHHOT0 TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIICE
3HAQUYEHHE CUJIbI TOKA U HAMPSKEHUS.
N3mepenne xapakTepucTuk
MEPEMEHHOTO TOKa MTPU MOMOIITH
ocumiutorpada. LHudp.nad ctp 91

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

20

21

YPokK ¢ HCI0/1b30BAHMEM PECYPCOB
«Touxka pocray». Tpanchopmarop.

IIpounsBoncTBo, nepenava u
noTpeliIeHne IeKTPUIECKOi
sHepruu. M3yuenue
B3aMMOUHYKIIUH.
Tpancpopmaropa. Hudp.nad.ctp71
YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMTHUM 3JIeKTporepeaad

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KNU3HU

MexaHuuecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JuiiHa BOJIHEL. [lonepeynsie u
IIPOJOJIbHBIEC BOJIHBI

22

Ypoxk ¢ ucnoJib30BaHHEM pecypcoB
«Touxka pocray». 3Byk. CKOpoCcTh
3ByKa. ['poMKkoCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa. JleMoHCTparus
«3ByKOBBIC BOTHBD OOOpyIOBaHHE:
KOMITBIOTEP, MPUCTABKA-
ocuusuiorpad, UHTepaKTUBHAS
JI0CKa UJIU 3KPaH € IPOEKTOPOM JUIst
JEMOHCTpAalUU IrpaduKoB, 3BYKOBOI
reHEepaTop, TUHAMUK
HU3KOYACTOTHBIN Ha MOJICTaBKeE,
MUKpPO(OH, KAMEPTOH Ha

PE30HATOPHOM AIIUKE

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

23

24

YPpoK ¢ ucIoJIb30BaHHEM PecypcoB
«Touka pocray.
DNIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHuTHHIE BOJHBI.
JHemonctpanus «M3mepenune
MarHMTHOT'O TOJISI BOKPYT
IIPOBOJHHKA C TOKOM:
Ob6opynoBaHue: JATYMK MArHUTHOTO
T10JIsA, ABA IUTAaTUBA, KOMIIJIEKT
IIPOBOJIOB, NCTOYHUK TOKa, KJIFOY.
YPpoxK ¢ ucnoJIb30BaHHEM PecypcoB
«Touka pocra». CoiicTBa
ANEKTPOMArHUTHBIX BOJIH/
[Tonyuenue u nepenaua
IIEPEMEHHOTO MIEKTPUIECKOTO

ToKa. [lemoncTpauus «M3mepenue
XapAKTEPUCTUK ITEPEMEHHOTO TOKa»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

O6opynoBaHue IByX KaHaJdbHas
MPUCTaBKa, OCIHILIOTpad, 3BYKOBOM
re’HepaTop, Habop MPOBOOB

25

Ypoxk-konpepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs30Banme 3EKTPOMArHUTHBIX
BOJIH JII COTOBOI CBA3H"

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

27

YPpox ¢ ucnoJIb30BaHHEM pPecypcoB
«Touxka pocra». [IpamonnHeiiHOE
pacnpocTpaHEHHUE CBETa B
oaHopoaHOM cpeae. Toueunblid
HUCTOYHMK cBeTa. JIyu cBera.
«Habmronenne npsiMOITMHEHHOTO
pacnpoCTpaHEHUsl CBETay.
OcBeTutenb ¢ UICTOUHUKOM CBETa
Ha 3,5 B, uCTOYHMK ITHTaHM,
KOMIUIEKT POBOJOB, LIIEIeBast
nuagparma

YpoK ¢ HCI0JIb30BAaHHEM PECYypPCOB
«Touxka pocra». OTpaxxkenue
CBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenue nzobpaxeHuii B
IJIOCKOM 3epKaje. «3yuenne
SIBIICHHSI OTPA)KEHUS CBETA
.OcBeTHTeNb ¢ ICTOUHUKOM CBETa
Ha 3,5 B, HCTOYHUK IUTAHUS,
KOMIUIEKT IPOBO/IOB, IIleJIeBast
nuadparma, moTyImHIAHID,
IUTAHILIET Ha MJIOTHOM JIUCTE C
KpyrossiM Tpancnoptupom

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

28

YPoK ¢ HCIOIB30BAHHEM PECYpPCoOB
«Touka pocray. [Iperomienne

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

ceera. [losiHOE BHYyTpEeHHEE
oTpaxkeHue. [IpenenpHbiii yroa
ITOJIHOTO BHYTPEHHET0 OTPAKECHHUSL.
«M3ydeHue sIBIEHUS TPEIOMIICHUS
cBera». OCBETUTENb C HCTOYHUKOM
cBeTa Ha 3,5 B, HCTOYHUK IIUTAHUS,
KOMIUIEKT IPOBOJIOB, LIIEJIEBAS
nuadparma, MONYIWIHHID, TUTAHIIET
Ha IJIOTHOM JucTe ¢ KpyroBeim
TPAHCIIOPTHPOM

29

30

Jlaboparopuas padota «3mepenue
MOKAa3aTesisl IPEJIOMIICHHS CTEKIIa

YPpoOK ¢ HCII0JIL30BAHHEM PECypPCoOB
«Touka pocray». JIUH3HL
[Toctpoenue n3odpaxeHuii B
nuH3e. opmyiia TOHKOM JIMH3BL.
VBenuuenue nuH3bL "U3ydyeHue
n300pakeHus 1TaBaeMOro
muH3011".OcBeTUTEND C
HCTOYHUKOM cBeTa Ha 3,5 B,
VCTOYHUK MUTAHUS, KOMILJIEKT
IIPOBOJIOB, HIeJeBast quadparma,
9KpaH CTaJIbHOM, HAIPABIIAIOIIAS C
W3MEPUTEIIBHON IIKaJIOMH,
coOuparomue JUH3HI,
pacceuBarolas JIMH3a, CJIan]
«Mogens mpeaMera» B peuTepe.

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cd67a

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlabopaTopHas pabota
«MccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX)

32

YPoK ¢ HCIOIB30BAHHEM PECYpPCOB



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«Touka pocra». /[ucnepcus ceera.

Cno>xHBINH cocTaB OEJIOro CBETA.
LBet. JlTabopaTopnas pabota
«Habnroenue qucnepcuu cBeTay
Hudp.nad ctp 69

Wutepdepennus cera. Audpakius

bubmuoreka [JOK

33 cera. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22

34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue NpuOOPs! U yCTPOHCTBA

35 U yCJIOBHSI UX 0€30MacHOTO
IIPUMEHEHHUS
I'paHu1IBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKHU. bubmuoreka [JOK
[MocTynaTsl crienuanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMeIJICHNE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42

BPEMEHU U COKpAIICHUE JTTHHbI
DHeprus U UMITYJIbC

38 penATUBUCTCKON YacTullpl. CBs3b bubnnorexka [JOK
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbhas pabora «OnTuka.

39 OCHZI]:I)I cneup?am)Hoﬁ TEOPHH Bubmiorexa LIOK

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIIbHOCTH»

40 ®otonbl. ®opmyna [1nanka. bubnuorexa [IOK

DHeprust 1 UMITYJIbC POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpbITHE U HCCIIEI0BAHUE

bubmuoreka [JOK
41 orodppexra. Onerrst A. I https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrddexra. YpaBHeHHE
42 QﬁHmTegl)Ha nn(?lq)q)omaq)(;@)ema. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porospdexra
aBienue ceera. Oneite 11. H.
43 JII[eGeILeBa. XHUMHYECKOE JICHCTBUE bubmiorexa LIOK
https://m.edsoo.ru/ff0d04a6
CBeTa
Texnuyeckue ycTpoiicTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3amau mo teMe «DI1€MEHTEHI bu6mmoreka [IOK
KBAHTOBOM OITHUKHY https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. OTBITEI
46 P63:p¢opna M0 PaCCesTHUIO Ol bubmmoreia LIOK
https://m.edsoo.ru/ff0d091a
yactull. [Imanerapuas Mmogens aToma
bu6mmoreka [IOK
4 Hocryratst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornouieHue GoTOHOB
48 IIpU NIEPEXOJE aTOMa C OJTHOTO bubmuorexa [JOK
YPOBHS SHEPIUHU Ha Apyroi. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
49 ne bpoins. Kopnyckynsipro- bubnuoreka [IOK

BOJIHOBOM AyaJIn3M. CnoHTa"HoOe U
BBIHYKACHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa o
OTIpe/IeNICHUIO COCTaBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3nydyeHus. BinusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnaz. ['aMmma-usiyuenue

bu6mmorexa [IOK
https://m.edsoo0.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepublie peakuuu. SnepHbIin
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIEPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
pErUCTpalfy JIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHaaMeHTalbHbIE
B3auMoJecTBUA. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro HeOa. Co3Be3nus,
SIpKI/Ie 3Bé3)II)I, IIJIAHETHhI, UX
Buaumoe asrxenne. CotHeyHas
cHcTEMa

56

Comnaue. CoyiHeuHast akTUBHOCTb.



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ncrounuk sHeprun CosHua v 3BE311

S7

3BE311bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBotounu CoJiHIA U 3BE3]T

58

Mneunsiii [1yte — Hama
lNanaxtuka. [TomoxxeHne u IBMKEHUE
Comnmna B [Namaktuke. ["amakTuky.
UEpHble ABIPHI B sIpax rajJakTUK

59

60

61

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Heperennsie npobiaembl
aCTPOHOMUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHUpa




64

O6o06maromuii ypok. Pomib
(bu3nveckoil Teopun B
(OpPMUPOBAHUY MTPEACTABICHUN O
(bu3nYecKoi KapTUHE MUpa

65

Ob6o06maromuit ypox. Mecto
¢u3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHbIX
NPEICTaBICHUN O IPUPOAE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIHS

67

68

PesepBHblit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.

DeMeHTBl aCTPOHOMUU U
acTpo(U3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®duswnka, 10 xracc/ Msakumes I'.51., [letpoBa M.A., Crenanos C.B. u nqpyrue, O01ecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe oomiectBo «M31arenbcTBo
«IIpocsemenue»

» ®usmka, 11 knacc/ Mskumes I'.J1., Byxosnes b.b., Yapyrun B.M. nion penakuueit

[TapdentneBoit H.A., Akunonepnoe obmectBo «M3narenbcrBo «lIpocsenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
MHTEpaKTHBHBIE yueOHble mocoous Pusmka 10, pusuka 11, HarasaHAsS aCTPOHOMHUS, SBOTIOLIUS

BCEJIEHHOM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://resh.edu.ru/
https://www.youtube.com/watch?v=Ywstp_CodR0

https://teach-in.ru/lecturer/surdin-vg
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