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MNNOSICHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpenojiaBaHus yuyeOoHoro mnpeamera «Duszmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pPEAM3aLUU MEXKIPEIMETHBIX
CBsI3eM (DU3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;
e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

[lenTpnl 0Opa3oBaHMUs €CTECTBEHHO-HAYYHOU HamnpaBiieHHOCTH « Touka
PocTta» co3niansbl ¢ 1eNbI0 pa3BUTHS Y 00YYaIOIINXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTH4eCcKOH, UH(POPMALIMOHHOW IPaMOTHOCTH, POPMHUPOBAHUS KPUTHUECKOTO
Y KPEaTUBHOI'O MBIIUIEHHUS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYUYHON
HaIPaBJICHHOCTH, a TAKXKE ISl MPaAKTUUECKOM 0TpabOTKH y4eOHOTO MaTepuraia rno
y4eOHbIM npeameTam «Pusnkay, « Xumus», «buomorus».

eab u 3a1a4n

. Peanuzanusi OCHOBHBIX  0OIIEOOpPA30BATENbHBIX MPOTPAMM IO
y4eOHBIM TpEeaMETaM €CTECTBEHHO-HAYyYHOW HANpaBJICHHOCTH, B TOM 4YHUCJE B
paMKax BHEYPOUHOU J1€ATeIbHOCTH 00yUYarOIINXCS.

. Pa3paboTka u peanu3anysi pa3sHOYPOBHEBBIX JOMOJHUTEIbHBIX
o011e00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYyYHOM HAIPaBICHHOCTH, a
TAK)K€ UHBIX MPOTrPaMM, B TOM YHCJIE B KAHUKYJISIPHBIN TIEPUO/I.

. BoBrneuenue ydamuxcs u negarorndeckux pabOTHUKOB B MPOEKTHYIO
NEATEIIBHOCTb.
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. Opranu3zaiusi BHEy4Y€OHOU JESATENbHOCTH B KAHUKYJSPHBIA MEPHO,
pa3palboTKa U peann3anus COOTBETCTBYIOIINX 00Pa30BaTEIbHBIX MIPOTPAMM, B TOM
yucie JJs Jarepeid, OpraHM30BAHHBIX OOPA30BATEIbHBIMH YUYPEKACHUSIMHU B
KAHUKYJISIPHBIN IEPUO.

. [ToBpiieHNEe MpPO(ECCHOHAIBHOTO MacTepcTBa  MEJAarOrMUeCKUX
pabOTHMKOB  LEHTpPa,  pEAJIM3YIOLIUX  OCHOBHBbIE U  JIOTIOJHUTEJIbHBIC
0011e00pa3oBaTeIbHbIE IPOTPAMMBI.

. Coznmanne 1neHtpa «Touka pocTta» IpeAnojaraeT pa3BUTHUE
oOpa3oBaTenpHOM MHPPACTPYKTYphl 00I1€00pa30BaTEIbHON OpPraHU3alUU, B TOM
Yuclie OCHAIIEeHHE 00111e00pa30BaTeIbHOM OpraHu3aluu:

. 000pyI0BaHUEM, CPEJICTBAMU OOYUYCHHS U BOCIIUTAHUS ISl U3YUCHHUS
(B TOM 4uCJ€ AKCIEPUMEHTAIBHOI0) NPEIMETOB, KypCOB, TUCLUUILIMH (MOAYJIEH)
€CTECTBEHHO-HAYYHOM  HANpaBIE€HHOCTH  MpPU  peaU3alld  OCHOBHBIX
001eo0pa3oBaTeNbHbIX MPOTPAaMM U JIOMOJHUTEIBHBIX 00I1€00pa30BaTEIbHBIX
nporpaMMm, B TOM YHCIE JI PACIIUPEHUsT COJEpKaHUS Y4YEOHBIX MNPEIMETOB
«DPu3ukay, « Xumus», «buonorusy»;

. o0OpyZOBaHUEM, CpeICTBaMH OOYYEeHHMS UM  BOCHUTAHUS  JUIs
peanu3alud TporpaMMm JOTOJHUTEILHOTO 00pa30BaHUSl €CTECTBEHHO-HAYYHOU
HaIpPaBJICHHOCTEN;

. KOMITBIOTEPHBIM U UHBIM 00OPYI0BAHUEM.

[TpodunbHBINA KOMIUIEKT 000PY10BaHUS MOXKET ObITh BEIOpAH IS
o011e00pa3oBaTeIbHbIX OpraHu3alui, UMEIOIIKUX HA MOMEHT CO3JJaHUsl LIEHTpa
«Touka pocta» HabOp cpeaCcTB OOYUEHUSI U BOCIIUTAHUS, TOKPHIBAIOIINI CBOUMHU
(yHKUIHMOHATBHBIMHA BO3MOKHOCTSIMU 0a30BbI€ NOTPEOHOCTH MPU U3YUEHUU
y4eOHbIX npeamMeToB «Pusnka», « Xumus» u «bruonorus».

MuHuManbHO He00X0IMMbIe (YHKIIMOHATBHBIC U TEXHUYECKUE TPeOOBaHNUS
¥ MUHHMAaJIbHOE KOJIMYECTBO 000PYI0BaHMsI, IEPEUECHb PACXOIHBIX MaTEpUasoB,
CpeICTB 00yUYeHUs M BOCIIUTAHUS JJIs1 OCHaIIeHHsI IeHTpoB «Touka pocTta»
ornpenensoTcs PernonanbHbIM KOOPAUMHATOPOM € yueToM [IpumepHoro nepeyns
000pyZ0BaHUs, pACXOIHBIX MaTEpUaJIOB, CPEIACTB OOYUEHHUS M BOCIIUTAHUS JIs
co3gaHus U obecneyeHus: (PyHKIMOHUPOBAHUS LEHTPOB 00pa30BaHUs
€CTECTBEHHO-HAYYHOU HanpaBiieHHOCTH « Touka pocTa» B 0011e00pa3oBaTeIbHbIX
OpraHu3alusIX, PACIOIO0KEHHbBIX B CEJIbCKOM MECTHOCTU U MaJIbIX TOPOJaX.

[TpodunbHBINA KOMITIEKT 000py10BaHus obecnieunBaeT 3PGeKTUBHOE
JOCTHKEHHE 00pa30BaTENIbHBIX PE3yIbTaTOB 00YYaOIIMMHUCS 10 IPOrpaMmam
€CTECTBEHHO-HAYYHON HaNpaBICHHOCTH, BO3MOXHOCTb YIITyOJIEHHOTO U3yUEHUS
OTJICJBHBIX MIPEIMETOB, B TOM YHcIIe A1 POpMUPOBaHUS U300pETATETHCKOTO,
KpPEaTHBHOTO, KPUTHUECKOTO MBIIIUICHUS, Pa3BUTHS (PYHKIIMOHATHHON
IPaMOTHOCTH Y OOy4arouIuxcsi, B TOM YHUCJI€ €CTECTBEHHO-HAYYHOU U
MaTEMaTUYECKOM.
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DKCIEPUMEHT SIBISETCS UCTOYHUKOM 3HAHUI U KPUTEPUEM WX UCTUHHOCTU
B Hayke. KoHuemnus coBpeMeHHOro 00pa3oBaHus MOpa3yMeBaeT, 4YTo B y4eOHOM
OKCIIEPUMEHTE BEYIIYIO POJIb JOJDKEH 3aHATh CAMOCTOSTEIIbHBIHI
UCCJIEI0OBATENbCKUI ydeHUYeCKui skcriepuMenT. CoBpeMeHHbIE
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS 110 (PU3UKE yKE TPYAHO MPEICTAaBUTh O3
MCTIOJTb30BaHUs HE TOJIBKO aHATIOTOBBIX, HO U ITU(POBBIX U3MEPUTEILHBIX
npudopoB. B denepanbsHoM rocyaapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
(manee — ®I'OC) mpomnucaHo, YTO OJJHUM U3 YHUBEPCATbHBIX YU€OHBIX AEHCTBUN
(mamee — YY), mproOpeTaeMBbIX y4aluMHUCs, JOIHKHO CTaTh yMEHHUE
«TPOBENICHUS OTIBITOB, MTPOCTHIX IKCIIEPUMEHTATBHBIX UCCIICTOBAHUH, IPSMBIX
KOCBEHHBIX U3MEPECHUI C UCTIOIh30BAHUEM aHAJIOTOBBIX U U(POBBIX
U3MEPUTENbHBIX TPUOOPOBY.

VY4eOHBbIi SKCIIEPUMEHT 10 PU3UKE, IPOBOJAUMBIN HAa TPAIULIUOHHOM
obopynoBanuu (6€3 mpuMeHeHus IU(PPOBBIX JTaOOPATOPHil), HE MOKET B MOJHOU
Mepe 00ecTieunTh pelIeHrne BceX 00pa3oBaTeNbHbBIX 3a/1a4 B COBPEMEHHOM IIKOJIE.
CrnoxuBIasicsi cuTyais 00ycjaoBlieHa CYIIECTBOBAaHUEM psifa MPOOIeM:

. TPaJUIMOHHOE ILIKOJIbHOE O00OpylOBaHME U3-3a OTrpPaHUYECHHUS
TEXHUYECKUX BO3MOXKHOCTEH HE MO3BOJIET NMPOBOJUTH MHOTHE KOJIMYECTBEHHBIE
UCCIIEIOBaHMUSI;

. JUINTEIBHOCTh NPOBEACHUS (PU3MUECKUX HCCIECIOBAaHMNA HE BCeria
COIJIaCyeTCsl C JUINTENbHOCTHIO YUeOHBIX 3aHATHH;

. BO3MOXXHOCTh IIPOBEJIEHUST MHOTUX (DPU3MUYECKUX HCCIIeT0BaHUMN
OTpaHUYUBAETCS TPEOOBAHUSAMHU TEXHUKH 0€30IaCHOCTH U JIp.

[udposasg nadbopaTopust KapJUHAIBLHBIM 00pa30M U3MEHAET METOAUKY U

coJiep KaHMe SKCIIEPUMEHTATBHON JACATENHPHOCTA U TIOMOTAET PEIINTh
BEITIICTICpeUNCIICHHBIC TTPo0eMbl. [IInpokwii ciekTp mU@pPOBHIX TaTINKOB
MO3BOJISET YUAIIMMCS 3HAKOMHUTBCS C TTapaMeTpaMu (PU3UIECKOTO IKCITEPUMEHTA
HE TOJIbKO Ha KaU€CTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C OMOIIIBIO
1M (poBOIt TabopaTOpUN MOKHO MPOBOIUTD JUTUTEIIbHBIN AKCIIEPUMEHT JTaKE B
OTCYTCTBUU dKCTIepuMeHTaropa. [Ipu 3ToM usmepsiembie JaHHbIE U PE3yIbTaThl UX
00paboTKHU 0TOOPAKAIOTCS HEMOCPEICTBEHHO HAa DKPaHE KOMIIBIOTEPA.

B mporecce popMupoBaHus SKCIIEPUMEHTATBHBIX YMEHUHN TI0 (PU3HKE
yYaIunics YIUTCS TPEICTaBIATh HHPOpMAIHIo 00 UCCIICIOBAHNN B YETHIPEX
BUJIAX:

. B BepOAJbHOM: OIMCHIBATH HKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO
MOJICNIb JIKCIIEPUMEHTA, (PUKCHpPOBaTh BHUMAHUE HAa HU3MEPSIEMBIX (PU3NUECKUX
BEJIMYMHAX, TEPMHUHOJIOTHH;
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. B TaOJMYHOM: 3aIOJIHATH TaOJWLbl JAHHBIX, JIEKAIIUX B OCHOBE
nocTpoeHus TpadukoB (MPH OSTOM Yy YyYaIIMXCAd BO3HUKAET TMEPBUYHOE
IpeCTaBICHUE O MaciITabax BEINYHH);

. B TpaduyueckoM: CTpOUTHh TpadHUKHd TO TaOJWYHBIM JAHHBIM, YTO
IIO3BOJISIET NEPEUTH K BBIABMIKEHHUIO TMIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY
¢u3nyecKuMU BeIMYMHAMU (IpU TOM YYMUTEIb IOKa3blBa€T MPEUMYLIECTBO B
BU3yalIM3allUM  3aBUCHMOCTEH  MEXAy  BEIMYMHAMM,  HAIJSIAHOCTh U
MHOTOMEPHOCTb);

. B QHAJIMTUYECKOM (B BUJEC MATEMaTUYECKUX YpaBHEHUM): IPUBOJUTH
MaTEMaTHYECKOE OMMCAHUE B3aUMOCBSI3U (PU3MUECKUX BEJIWYUH, MATEMAaTUUYECKOE
0000IIIeHHE MTOTYYEHHBIX PE3YyIbTaTOB.

[lepexon k KaKaOMY 3TaIly MpeACTaBICHUS HHPOPMAIIUN 3aHUMAET

JIOCTATOYHO OOJIBIION MPOMEKYTOK BpeMeHH. be3yciioBHO, B 7—9 kjaccax 3ToT
MPOIIECC HEOOXOUM, HO B CTAPIIUX KJIACCaX ATO BPEMS MOXKHO ObLIIO Obl OTBECTH
Ha pelleHue 0oJiee BaXKHBIX 3a/1a4. B aToM mane iiudpossie 1abopaTopun
MO3BOJIAIOT CYIIECTBEHHO SKOHOMUTH BPEMs, KOTOPOE MOKHO MOTPATUTh HA
dbopMHpOBaHUE UCCIIEAOBATEIHCKIUX YMEHUHN yUalIuXCsl, BRIPAKAIOIUXCS B
CHEAYIOLINX IEUCTBUSAX:

. onpeJiesIieHUEe MPOoOJIEMBI;

. ITOCTAHOBKA MCCJICI0BATEIILCKON 3aJa4H;

. IJIAHUPOBAHUE PEILICHUS 3a]1a4H;

. MMOCTPOCHHUE MOJETIEH;

. BBIIBM)KEHHE THUIIOTES;

. OKCTIEpPUMEHTAJbHAsI  MPOBEpPKA THUIOTE3;, * aHAIU3 JIaHHBIX
AKCTICPUMEHTOB WJIM HAOJIIOICHHI;

. (hopMyIIMpOBAHUE BHIBOIOB.

[Tocneqaue ropl y yyammuxcst HaOIroaaeTCs HU3Kask MOTHUBAIUS U3YICHUS
€CTECTBCHHO-HAYYHBIX TUCITUIUINH U, KaK CJICJICTBUE, ITaJICHUEC KaueCTBa
obpazoBanus. [ludpooe yueOHOE 000pyAOBaHKE TTO3BOJISICT YUAITUMCS
O3HAKOMHMTBCS C COBPEMEHHBIMH METOJIaMH UCCIICIOBAHHMSI, TPUMECHICMBIMHU B
HayKe, a YUUTEII0 — TPUMEHSITh Ha MPAKTHUKE COBPEMEHHBIC TIeIarOTUICCKHE
texHonoruu. [Toaromy rimaBHoM cocrasistomen komruekra «llkoapHOTO
KBanTopuymay sBisitoTcs nudpoBbie 1a00paToOpHH.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IkoapHBIN Kypc GU3NKN — cHCTEMOOOpas3yomuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JexKaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, M3yd4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
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npuMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIy4YeHHUsI HOBBIX MAaTepHalOB C 3a/JlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCUT OCHOBHOW BKJIaJL B (OPMUpOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHUpa OOydarolmuxcs, B (pOPMUPOBAHHWE YMEHUH NPUMEHSThH
HAYYHBI METO] TO3HAHMSI IPU BBHITIOJIHEHUU UMH YI€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3MKu i ypOBHS cpefaHero oOiiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoes cenmepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce sBIsSIeTCs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE W
noJie.

Hoes cymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPHIOKEHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMoOHAIBHOTO MPUPOOTNOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUE TeopuH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TPAHMUIAX
IPUMEHUMOCTH TEOPUHM, JMJI1 OIMCAaHUSA €CTECTBEHHO-HAYYHBIX SIBJICHHA U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIIuXcCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCHEPUMEHTOB M J1a0OpaTOpHBIX pador,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
pakTUYECKUX padoT. BhijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
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OPOBOAMMBIX i KOHTPOJSL U OIECHKH, OCYIIECTBISETCS y4aCTHUKAMU
00pa30BaTeNpHOrO IMpollecca MCXOAS W3 OCOOEHHOCTEH TIUIaHUPOBAaHUSA U
ocHallleHus kabunera ¢Qusuku. Ilpu »sTOM oOecreunBaeTcs OBJIAJACHHE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIECIOBAHUS
3aBHCHUMOCTEH (PU3MYECKMX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TPOBEPKE
IPETIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayia pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJIIONINE TIPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U UHTETpUPYs 3HAHUA U3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1a4 IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
AKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM MPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHallbHO-
TEXHUUYECKOMY OOECIICUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIii ypOBEHL Kypca
(GU3MKN HAa YPOBHE CpeIHEro oOUIero 00pa30BaHUs JOJKEH U3y4aThCsl B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBUAX HMHTEITPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOXouMoe J1abopaTopHoe O0OOpYyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme no (pU3uKe yYeHHYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
obopy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme MO0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBJICHUH M  TMPOIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIHEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
7a00paToOpHOTO OOOPYJIOBAaHUS JOKHBI OBITH IOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHUS OOYYaroIIMXCSd K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TO3HAHUS U (POpMUPOBaHUE
UCCJIEI0BATENLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
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dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUs Kak pe3yJbTaTa H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;
(GopMUpOBaHHE YMEHUH OOBACHATH SIBICHHUS C HCIOJb30BAHUEM
(u3NYECKUX 3HAHUM U HAyYHBIX J10Ka3aTEIbCTB;

dbopMupoBaHUE TPEICTaBICHUA O poNM (UMKH U1l Pa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTHM.

JlocTikeHne 3TUX 1elield 0o0ecrneunBaeTcsl peleHueM CIeAYIOUX 3a/1ad B
npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(YU3HKHY;

dopMUpOBaHHE YMEHUH TPUMEHSATh TEOPETUYECKUE 3HAHUA  JJIs
OOBsICHEHHsSI (PU3MYECKHX SBICHUW B TPUPOAE U IS TMPUHATHUS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOMN KU3HU;

OCBOGHHE CIOCOOOB pEHICHWsS pa3iNyHBIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMH CaMOCTOSTEIbHOIO IJIAHUPOBAHUS M IPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBHH 7Sl pa3BUTHS YMEHUU MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (QHU3MKE TepedeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATBHBIX
O0COOCHHOCTEM 00yJarOIIUXCA.
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Onucanne MarepuaJbHO-TEXHUYeCKO 0a3bl meHTpa «Touka pocray,
HCIOJIb3YeMOro JJIsl peaju3alud  00pa30BaTelbHbIX NPOrpPaMM B paMKax
npenogaBaHus (PU3UMKHU

B cocraB nientpa «Touka pocta» 1o ¢pusuke BxoasT 6a3oBas (00s3aTenbHas)
9acTh U JOMOJHUTEIBHOE 000pyaoBaHue. ba3zoBast 4acTh COCTOUT U3 ITUPPOBHIX
JATYNKOB U KOMIUIEKTOB COITYTCTBYIOIINX 3JIEMEHTOB JIJIsl OITBITOB TI0 MEXaHHKE,
MOJICKYJIIPHOM (pU3HKE, TEKTPOAMHAMUKE U ONTHKE. J[OTTOTHUTETEHOE
obopynoBanue (MpoGUILHBIN KOMIUIEKT) MPEACTaBISET CO00H UM POBYIO
nabopaTopuio 1Mo (hu3uKe.
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COJEP KAHHUE OBYUEHUS
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Hemoncmpayuu (c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

AHanoroBsle U LUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTEepUabHOW TOUYKHM, UX MPOEKIUHM HAa OCHU CUCTEMBl KOOPJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIeHus
MaTepUabHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBHKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTAIBHO.
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H3mepenune yckopeHus CBOOOHOTO MaAeHHUS.

Hanpagiienne cKopocT Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopHvle pabomvl(C UCHONb30BAHUEM
obopyoosanus « Touxu Pocmay)

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE pPAaBHBIE IPOMEKYTKA BpPEMEHM IPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes.  Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHIE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuyecknue yCTpPOMCTBa M MPAKTUYECKOE IPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu(c ucnonvzosanuem ooopyoosanus « Touku Pocmay)

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopHvle pabomvi(C UCHONb308AHUEM
obopyooesanus « Touku Pocmay)
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N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3rHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Wmnynec MarepualibHOM TOUYKM (Tena), CHUCTEMbl MaTEPHUAJIBHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

[ToTennmansHas DHEPTHUSL. [ToTeHnmansHas SHEPIUs yIpyro
neopmupoBaHHOM — mpyxkuHbl.  [loTeHuManpHass SHepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  Ccuibl.  CBsi3b  pabOTHI
HEIMOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIMM CHCTEMBI TEll
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3MEHEHMEM MEXaHWYECKOW SHEpruu
TeJIa Ha PUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysus. Xapakrep IBIKCHUS U
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.
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TenmoBoe paBHoBecue. Temmeparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHUYECKOW TEOpPHHM HJCaIbHOro raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEeHEd KWHETUYECKOM SHEpPrHuHM TEIUIOBOIO JBMXKEHHS dvactul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

OmnbITl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeEIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Monenb, nuTrocTpUpyomias Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJCANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvl(c UCHONb308AHUEM
obopyooesanus « Touku Pocmay)

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE WM3MEPEHHI
00bEMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3IyXa B HEHl.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepMoauHaMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3ompoleccam. ['padpuyeckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtMoCTh TPOLIECCOB B MPUPOIE.
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TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo aauabaTHOMY pAaCIIUPEHHIO0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JTBUTATEISI.

Yuenuueckuii skcnepumenm, nabopamopHvle pabomvi(C UCHONb30BAHUEM
obopyoosanus « Touku Pocmay)

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHASI BIAXHOCTh BO31ayXa. HachlmeHHBbIA map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMHS CBONCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOJTYUYECHHUS COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosarnus « Touxu Pocmay)

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTALUTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvl(c UCHONb308AHUEM
obopyoosanus « Touxu Pocmay)

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.
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Paznen 4. JaekTpoanHamMuka

Tema 1. Inekmpocmamuxa

ONeKTpU3alusl Tel. OJEKTpUYeCKui 3apsia. /JlBa BuAa DIEKTPUUECKUX
3apsnoB. IIpOBONHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apa0oB. 3akoH KyinoHa. ToueuHbli 3IEKTPUUECKUI 3aps.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  3neKkTpudeckoro moiid.  [IpuHnun
CYNEPHO3ULANA DANEKTPUUYECKUX Moiei. JIMHUM HanpssyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  PasHocTh
NOTEHUHUAIOB. [IpOBOMHMKM W JUDNEKTPUKU B IJIEKTPOCTATUYECKOM IOJIE.
Jusnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

TexHu4yeckrue yYCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOH/JICHCATOp, KONMUPOBAJIbHBIN alapar, CTPyHHbBINA IPUHTED.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDIICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopHvle pabomvi(C UCHONb30BAHUEM
obopyooesanus « Touku Pocmay)

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.
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ONEeKTPOABMKYIIAsl CUJla M BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

DNEeKTpOHHAasT  NPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTD
COMPOTHUBJICHUSI METAILIOB OT TeMrepaTypbl. CBEpXIIPOBOAMMOCTb.

OnexTpuyecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOIHUKHY. CobOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYeCKUidi TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJUTOB.
DIEKTPONIUTUYECKAs TUCCOLUALIUS. DIIEKTPOIIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETBbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue ycTpoWcTBa M MPAKTUUYECKOE TPUMEHEHHE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOUYHHUKH TOKa, DSJIEKTPOHArpeBaTeiIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPHUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYYMHBIN O,
TEPMHCTOPHI ¥ POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosarnus « Touxu Pocmay)

W3mepenne cuibl TOKa U HapsHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUS IWIIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TUTOMIA/I TIOTIEPEYHOTO CEUCHUs U MaTepHuaIa.

CMemianHO€ COeTUHEHHE MTPOBOTHUKOB.

[Tpsimoe wu3MepeHue HyEeKTpoABWXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJlbBaHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 2JIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OnHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomvl(c UCHONb308AHUEM
obopyooesanus « Touku Pocmay)

W3ydeHnne cMEIaHHOTO COSTMHEHHSI PE3UCTOPOB.

W3mepenne 3IeKTpOBIKYIIEH CHUIIBI MCTOYHWUKA TOKAa W €r0 BHYTPEHHETO
COIPOTUBIICHHUS.

HaoGmronenne amekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH € KypcaMH MaTeMaTuKH,
Ouonoruu, XMMUM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
MO3HAHM: SIBJICHUE, HAy4YHbIH (hakT, rumores3a, Qu3uveckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIETh, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
JIIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, XKUIKOCTEH W
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIOB, AJIEKTPOJIMTUYECKAs IUCCOLAALNA,
rajbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: NpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYCHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMAaTEPHUANIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArPEBATEbHbBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAeHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
VHIYKLWH O0JISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre npOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuna Jlopenua, e€ MOaysb M HanpaBlIeHUE. [[BUKEHNE 3apsiKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. ODJEKTPOJBIKYIAs CuUjla HWHAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.
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BuxpeBoe anekTpuueckoe MmoJie. OJEKTPOABWXKYLIas CHJIA WHIAYKUWU B
MIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM ITOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO TOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHHE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konebanus. [lepuon, wactora, amrumryga u (aza KoseOaHUN.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPTUH B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienne o 3aTyxarouux KojeOaHUsAX. BeIHYXIeHHbIE MEXaHHUECKUE
kosiebanus. PezoHanc. BeiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.
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[lepemenHblii  TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbI TOKA U
HaIpsHKECHHUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IECKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIB30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HabGmronenue 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAWMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens IMHUYU AIEKTPONEPEaaUH.

Yyenuueckuii skcnepumenm, nabopamopHvle pabomwvl(C UCNONb30BAHUEM
obopyoosanus « Touxu Pocmay)

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MajbIX KoJieOaHUI Tpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IIEMA W3 TOCJEIOBATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss | JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HNuTtepdepenius u nuPpaknus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarautHo#t BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPpaKCHHUE, MpeJIOMIICHUE, ToJsipu3anus, 1udpaxius,
unTepdepenius. CKOpocTh dJIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PAIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPE/IbI.
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TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touxu Pocmay)

OO6pa3oBaHue U pacCIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiuid MeXaHU4eCKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
YacTOTOM KOJEOAHHUIA.

HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3aus, udpaKiuus, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcust cBera. CiioHBIN cocTaB 0eoro ceerta. LIBer.

ColOuparomue M pacceuBaromyde JuH3BL. ToHKas JuH3a. DOOKyCcHOe
paccTOsIHME W ONTHYEcKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. [QudpakuronHas pemérka. YcCIoBUE HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaT, MHUKPOCKOIN, TEJIECKOM, BOJOKOHHAs
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosarnus « Touxu Pocmay)
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[IpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTuyeckre mpudOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. MoJiesib CBETOBOA.

HccnenoBanre CBOMCTB M300pakKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue nudpakiuu cBera.

HaGmronenne nucnepcuu cBera.

[TomydyeHue cekTpa ¢ TOMOIIBIO MPU3MBI.

[ToydyeHune ciexkTpa ¢ mMOMOIIbI0 JUGPAKITUOHHON PEIIETKH.

HaOnronenue noyisipu3aluu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panunbpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHukd.  [locTtynarsi
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTHUS
ITOKOS.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poToHA.

OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboToaTuMK, COTHEUHAas OaTapesi, CBETOIUO.

Hemoncmpayuu(c ucnonvzosanuem ooopyoosanus « Touxu Pocmay)

®otorh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.
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Ceeroauog.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrtynmater bopa. U3nydyenue u mormomnieHue
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyrou. Bujsl
cnekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHOBBIE cBOMcTBa yacTull. Bosabl 1e bpoitnsa. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

Hemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touku Pocmay)

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii skcnepumenm, nabopamopHvle pabomvl(C UCNONb30BAHUEM
obopyooesanus « Touku Pocmay)

HabGnrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompepeneHuto  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonpl HaOMIOICHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu(c ucnonvzosanuem obopyoosanus « Touku Pocmay)
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Cu€TYrK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomvl(c UCHONb308AHUEM
obopyoosanus « Touku Pocmay)

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3MKH

Otansl pa3BUTHUS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETBI, X BUIUMOE
JIBUKECHHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIo MOJyIIAPHS U IPKUE 3BE3MBL.

HaGmronenus B Teneckon JIlyHsl, mianet, Mieunoro Ilytu.

O06o0maromiee MOBTOPEHUE

Ponps ¢u3uku uW acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTHUHE MHPA, POJIb PU3NUECKON TEOPUH
B (OpPMHUPOBAHUM TIPEACTABICHUA O (DUINYECKON KapTHHE MHPA, MECTO
bu3MYecKo KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHble CBA3H
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Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 11 kjacce ocymiecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHM: SIBICHHE, HAay4HbIH (akT, rumores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPaBHEHUN, TPUTOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl U MX NPOEKIHMH Ha OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB,
IPOU3BOJHBIC BJIEMEHTApPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYrOJbHUKOB,
OTpe/ieNieHUE TIOMAAN MIOCKUX (GUTYp 1 00bEMA Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MpUpPOAE, KojeOaTeIbHbIE
JBUKEHUS B )KMBOW MPUPOJIE, ONTHYECKUE SBJICHUS B )KMBOU MPUPOJE, NEUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eocpagpus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MarHUTHBIX Py,
(oTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHU M.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TeHepaTop NEPEeMEHHOro TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKJICHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSATEIIBHOCTh B MHTEpPECAX TPaXIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIiy;

YMEHHUE B3aUMOJECHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl ICTETUKY HAYYHOI'O TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaMm MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiuen mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMUYECKOW KyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMNbITAa JEATEIBHOCTH 3SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTPbl M KPHUTEPUU UX
JIOCTHKCHUS,
BBISIBJIAIT  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUs MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHbTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaeaoBarebCKue 1eMCTBUA:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU yue€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYallMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUIeHMs] 3aJauyd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KHU3HECITCIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJIydeHHUs WHPOpPMAIUN (PU3UIECKOTO CONIEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNnI0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
MIPEICTaBICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THUTHUEHBI, PECYpCOCOCpeKEeHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COIEpX aHUs B pas3IMYHbIX (opMaTax ¢
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eHCTBHA:
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OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHJHOW M MHJMBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHCTBUSA MO €€ JOCTH)KCHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HWJEH C IMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATENIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM HMEIOIIHMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;
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BIAJCTh HABBIKAMH  TO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB W
OCHOBaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHMST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX TMpH aHallM3e pe3yibTaToB
NeSATEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPpU aHaIW3e pPe3yJbTaTOB
NEeSTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0iero oOpa3oBaHus Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTMH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpIHUAJIbHAs CUCTEMAa OTCUETa, aOCOIOTHO TBEPAOE TENO,
UJIcaIbHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUSA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOJUHAMUKHM:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHuEe TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojencTeie Ten, 1uddys3us, OPOyHOBCKOE IBIKEHHE, CTPOEHUE KU JIKOCTEN
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/IyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHHMS Tra3a B  HM30Ipoleccax,
AIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHUYeCKasi PHEprusi, MOTCHIMAIbHAs YHEPTUs, MEeXaHUYecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJTMYMHAMU;

OMKUCHIBATh H3YYECHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (U3UYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATeNsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAUCHUsS] W EJUHUIIBI, YKa3biBaTh (hOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJMYHUHY C APYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXPaHEHUsS] MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO ABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, MpU ATOM pa3inyaTh CIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUsS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HW3MEpPEHUN, MPU 3TOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBISThH MPSMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEITUYHH, PU
TOM BBIOMpaTh ONTHMAJIBHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh H3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATEIbHOCTH C MCHOJb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PHU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoAUMBbIE IJi €€ PEelIeHUs, TPOBOJUTh PAaCUEThl M OLEHUBATh PEaTbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

pelIaTh KaueCTBEHHbIE 3aJaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM HAa M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue BICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YIEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMALIUIO;
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IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpPAIEHUH C MPUOOPAMH U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHNbl, PAaLMOHAIBHO pACHpPEleisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonmy oOyuyenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUIUXCS YMEHHM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUW, B TNPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTHIBaTh TPAHULBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpU pEeUIeHUH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (puU3NUECKHUE SBICHUS (TPOIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsil, 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, IPSIMOJIMHEWHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJApU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas W MCKYyCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AJICKTPOMArHUTHBIE SBJICHUsI (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEIUYUHBI:
AIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJl M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
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TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, MX OO0O3HAUCHUSI W EIUHUIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, MEPUOJ TIOJypaciajia, SHEPIrus CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONINE JTAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBJICHUSA, UCIOJIB3Ys (PU3UUECKHE
3aKOHBI M TPUHLMUNBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapAJLICIIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIWH, 3aKOH MPSIMOJIMHEMHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIENIATh HAIIPABICHHE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO3JaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB € HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUI: TPU 3TOM
dbopmynupoBaTh mpobiieMy/3aadyy M THUIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
(bopMyIHpOBaTH BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;
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co0mo1aTh mpaBuia 0€30MacHOTrO TpyJa MPH MPOBEACHUH UCCIIEOBAHUNA B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemiate pacu€THBIC 3aJaud C $BHO 3aJaHHON (DU3HUECKON MO/IEeNbIo,
UCTIONB3YS (hH3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOJUMbIE JUJIsl €€ pEIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YEHHOTr'0 3Hau€HUs (PU3MUECKON BEITUUUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
duznueckue BICHMUS;

UCIONB30BaTh  MPU  pPELIEHUH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALNN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX 0€30MaCHOI0 UCIOJIb30BaHUS B MOBCETHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbl, PAlUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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3 OCHOBBI TEPMOAHMHAMHICH 0 https://m.edsoo.ru/7f41bf72
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I[TPOT'PAMME

33 | ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pasznen 4. JIEKTPOANHAMUKA
bub6nmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubanoreka [JOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC
KoauvecTBo yacoB
IMpakTHyeckue DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM padorsl (¢ (undposbie)
Ne i/ KoHTpoJbHbIe
nmporpaMmmbIl Bcero 6 HCIIOJIB30BAaHUEM oﬁpasosaTeanble
PaboTH! o0opynoBaHus pecypchl
«Touxu Pocray)
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4YecKHue U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKne U dJIEKTPOMArHUTHBIS 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cIEIIUATBLHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
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4.1 DIeMEHTHI KBAHTOBOU OIITHUKHU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenme aToma 4 https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOC 511p0 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 ngj;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudgponbie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa 0 PUpOJIE.

1 Hayunslie MeT(})IK bl nofoH;ﬂ 1 bubmorexa HOK

4 . https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Pousb 1 MecTo ¢uzuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NTPSIMOIUHEIHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH 10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexka [JOK
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10

HuepuuanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun
cynepno3uiuu cuil. Bropoii 3akoH
Herorona miis MarepuanbHOM TOYKU

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

11

3akoH BceMupHoro taroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

12

13

14

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadumment tpenus.
Cuna conpoTUBICHHUS PU IBHKEHUU
TeJIa B )KUIAKOCTHU HITH ra3e

IToctynarenbHOE M BpamaTeabHOE
JBUKEHHE a0COMIOTHO TBEPAOTO TeNa.
MowmenTt cunsl. IInedo cunel. YciaoBus
paBHOBECHS TBEPAOIrO TeENa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el18

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

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

15

HNMnynec MaTepuanbHOM TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE IBUKEHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckast sHEprust MaTepruagbHON
tTouku. Teopema 00 U3MEeHEHUN
KMHETUYECKOW SHEPIruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHimanpHas 3HEPTHUsl.

bu6mmoreka [IOK
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[MoreHuunanpHast SHEPTHUs YIIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[MoreHumansHas 3HEprHsl TeJIa BOJIU3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HEIOTEHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue CBsA3H PabOTHI CUITHI C
H3MEHEHUEM MEeXaHNIeCKOU SHEPTHUU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTposabHas pabora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

XapakTep JBUKCHUS U
B3aMMOJECHCTBHSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TermmoBoe paBHOBecue. TemnepaTypa
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25

26

u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEl KHHETUYECKOM SHEPrUuun
JBUKCHUS MOJIEKYJ1. Y paBHEHUE
MenpeneeBa-Knanelipona

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

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

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

29

30

31

32

33

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3ay

H3omporeccsl B uA€aIbHOM ra3e U ux
rpaduueckoe npeacTaBIeHue

BnyTtpeHnHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
croco0On! €€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Buasl Tenonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu
TCILIONCpeaayce. A,I[I/Ia6aTHBII71 mnmponecc

HepBLIﬁ 3aKOH TCPMOJUHAMUKHU U CT'0
MMPUMCHCHHUC K U30IIpoIecccaM

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc
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34

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TCPMOANHAMHUKNU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

35

36

[Tpuniun nevicteus u KII/ TernmoBoit
MAaIIIUHEI

Huxn Kapno u ero KIIJ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

37

38

39

DKOoJIOrHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH

O6o06maromuit ypok «MomnekynsipHas
¢busnka. OCHOBBI TEPMOAMHAMHUKI
KonTtponpsHast pabora o Teme

«Monexynspnas pusuka. OCHOBBI
TEPMOIMHAMHUKI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

41

42

43

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue

AOGCo0THas M OTHOCHUTENIbHAs
BJIAKHOCTh BO3/1yXxa. HachleHHbIi
nap

TBépnoe teno. Kpucramnueckue n
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHUcTalIoB. JKujakue
KkpucTayibl. CoBpeMEHHbIE MaTepHaIbl

IImaBnenue u KpucTtauim3anus.

VY aenbHas TEIIIOTA TUIABJICHUSI.
Cyb6numarus

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

44

45

ypaBHCHI/Ie TEILUIOBOro OalaHca

OnexTpuzanys Ten. JIeKTPUIeCKUui

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

bu6mmoreka [IOK
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46

47

3apsi. JIBa BUaa IIEKTPHUUYCCKUX
3apsiI0B

[TpoBOTHUKH, TUITICKTPUKHU U
MOJIYIIPOBOTHUKH. 3aKOH COXPaHCHHSI
AIIEKTPUYECKOTO 3apsiia

B3aumoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHslil 2JIeKTpUUYECKU
3apsia

https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

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

48

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHuun cynepno3uuuu
3JIEKTPUYECKUX NoJieh. JInHumn
HANPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabota cuit aneKTpoCcTaTH4eCcKOro
noiisa. [Torenuman. PasHocts
[IOTEHIMATI0B

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

50

51

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJIGKTPI/I‘IGCKBSI MIPOHUITACMOCTDb

OnekrpoéMkocTh. Konnencarop

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

53

DNeKTPOEMKOCTH TIIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIEHCATOpa

JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOIIUPOBAJILHOI'O
arnmapara, CTpyMHOIro IIpUHTEpa.
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55

56

57

58

59

60

DJeKTpOCTaTHYECKasK 3aIIUTa.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
ydacTka 1enu

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akon OMa 715 OJTHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

SHCKTPOHHEUI IMPOBOAUMOCTD TBépI[LIX
METaI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJJIOB OT
TEMIICPATYPhI. CBerHpOBO,Z[I/IMOCTB

DJIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

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

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

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npUMecHas mpoBoAUMOcTh. CBoiicTBa
p—~n-niepexoa. ITosynpoBoTHUKOBEIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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npudopHI
DJIEKTPUUYECKUH TOK B pacTBOpaxX U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [HOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITENIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ffOc84ae
Ilma3ma
DneKTpruuecKue mpruodopsl U
YCTPOMCTBA U UX MIPAKTUYECKOE bubnuorexa [JOK

64 1
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuil ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«9nexkrpocratuka. [locTosHHBIN bubnmnoreka [JOK

66 . 1
ANEKTpUYECKUil TOK. TOkHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpemax»
PesepsHsiil ypok. KonTponbHast bubnuoreka [IOK

67 1
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
°
Jl:;n Tema ypoka Beero Kourpoabnbie IIpakTuyeckue II/I[:;:CHI/ISI :)I;II?;I:;?::enbﬂue
padoThI padoThI pecypenI
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOJercTBHE. MarHUTHOE II0JIE. 1 bubnunoreka LIOK
BexTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubmmoreka [JOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO ITOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlaboparopHnast pabota 1 1 bubnnorexa [JOK
«HMccrnenoBanue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas HHAYKIus. [loTok 1
BEKTOpa MarHUTHOM uHAyKuuu. 31C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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10

WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu Gapanes

JlabGopaTopHas paboTta
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOW WHTYKITHF)

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJIC caMOMHAYKIWH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue YCTpOﬁCTBa Hn UX
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArutThl, SJICKTPOABHUIATCIIb,
YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTHULI,
HHAYKIIMOHHAS I1€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUS)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
SHGKTpOMaFHI/ITHaﬂ UHAYKIOUS»

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MaccChl TPy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

Konebarenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/IeaJIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHanorus Mex1y MeXaHHIeCKUMH U
ANIEKTPOMArHUTHBIMH KOJICOaHHSIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromx
Kose0aHusX. BolHyKIeHHbIE
MexaHn4ecKue konebanns. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KosaeOanus

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHKEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpousBoactso,
nepeavya u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKHe PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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21

22

3JIEKTPO3HEPTUHU B MOBCEIHEBHOMN
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

pacrnpoCTpaHEHUS U JUIMHA BOJIHBI.
[Tonepeunble U POOJIBHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ' poMKOCTh
3ByKa. Boicora Tona. TemOp 3ByKa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcca54

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

23

DNeKTpOMarHuTHBIE BOJIHBI, UX
cBOMcTBa U ckopocTsk. [llkana
3JI€KTPOMAarHUTHBIX BOJIH

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHBI paI[I/IOCBSIBI/I Hu
TCIICBUACHUS. PaSBI/ITI/IC CpeIICTB
cBa3u. Pagnonokanusa

25

26

27

KontponbHas padota «Konebanus u
BOJTHBD

[IpssMonuHENHOE pacpoCcTpaHEHue
CBETa B OJHOPOJHOM cpelie.
ToueyHslii UICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHbI

OTpaXCHUs CBCTA. HOCTpOCHI/Ie
I/I306pa)KCHI/II71 B IINIOCKOM 3€pKajic

bubnuoreka [IOK
https://m.edsoo.ru/ffOcc6f8

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd350

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenne ceera. [lonHoe

BHYTpeHHee oTpaxeHue. IIpenenbHblil

YIr'oJi IIOJIHOT'O BHYTPCHHETO
OTpaXCHUA

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcd7{6

29

JlabopaTtopHas pabota «3mepenue

but6mmorekxa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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30

31

IMOKas3aTcJId MPEJIOMIICHUA CTCKIIA»

JIunzel. [loctpoeHue n300pakeHuii B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JTMH3bI

Jlaboparopnas pabota
«HccnenoBanue cBOUCTB
M300pakKeHUH B JIMH3aX)

https://m.edsoo.ru/ffOcd67a

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

32

Hucnepcus cBeta. CIIOKHBIN COCTaB
6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETA»

33

34

35

Wutepdepennus cera. Audpaxius
cera. JudpaknuonHas pemerka

ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

OnTrueckue mpruOOpPbI U yCTPOUCTBA U
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcf02e

36

I'panuel IPUMEHUMOCTH
KJIacCHuecKor MexaHukH. [locTynarel
CIELMAJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

38

39

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
3ameyieHre BpeMEHH B COKpAIllEHNe
JUTHHEI

3Hepr1/151 H UMITYJIbC peHHTHBHCTCKOﬁ
YaCTHIIBI. CBsI3b MacChI C 3Hepmel71 u
HUMITYJIbCOM. 3Hepr1/151 ITOKOs

KonrponsHas padora «OnTHKa.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfa42

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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
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40

41

OcHOBBI cIELIMATIBHON Teopun
OTHOCHUTEIIHOCTH»

®otonsl. Dopmyna [Inanka. Jueprus
U UMIyJbC pOTOHA

OTKpBbITHE U HCCIIEI0BAHUE
dhoTtoaddekra. OnbiTh A. T
CroneroBa

https://m.edsoo.ru/ffOcf6f0

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

42

3akonbl potodddekra. YpaBHEHUE
OuHmrTeiHa i Gotodddexra.
«Kpacnas rpanuma» ¢potodaddekra

bubnunoreka LIOK
https://m.edsoo.ru/ff0d015e

43

44

45

JaBnenne cBera. Onbiter I1. H.
JlebeneBa. XMMHYECKOE NEHCTBUE
cBeTa

TexHuueckue ycTpoicTBa u
MIPaKTUYECKOE IPUMEHEHHE:
(dboTosneMeHnT, GOTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]

Pemienune 3amad mo tTeme «DIIEMEHTBI
KBAHTOBOM OIITHKH

bubnuoreka [{OK
https://m.edsoo.ru/ff0d04a6

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0302

46

Monens aroma Tomcona. OmBITE
Pezepdopaa mo paccesHUIO 0-4aCTHII.
[InanerapHas mozens aToma

bubmmoreka IIOK
https://m.edsoo.ru/ff0d091a

47

[TocTtymater bopa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u normnouieHue GOTOHOB
IIPH NIEPEXO/IE aTOMA C OJTHOTO YPOBHSA
SHEPIruM Ha Apyrou. Buasl criekTpos

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BoimoBble cBoiicTBa YacTHIL. BoTHEBI

but6mmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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
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ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CriOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHblit
peaktop. [Ipobaembl, mepcrneKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1EPHOMI
JHEPIreTUKU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTApHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 38é31H0r0 HeOa. Co3Be3us,
SIpKUE 3BE3/IbI, IUIAHETHI, UX BUIAUMOC
nexenue. CollHEYHAs CUCTEMA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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56

S7

Connne. ConHeuHas aKTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
II0CJIEI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU U
sBotoniu CoJHIa U 3BE3]

58

59

60

Mnineunsiii [lyTe — Hama ["anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanmaktuke. I'anaktuku. Y€pHbie
JbIPBI B SIAPAX TFalakTHK

Bcenennas. Pazberanue rainakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe uznydeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHH U aCTPOPUIUKI

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YelioBeKa

63

64

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

O6o06maromuit ypok. Poib
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¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UUYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

[NPOTPAMME

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEJICTaBICHUN O IPUPOLE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DneKTpoMarHuTHasi MHAYKLIHS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHr 1
OTHOCUTEIIbHOCTH
Pesepubiii ypok. KBanToBas ¢pusuka.

68 QHCI\EGHTI)I};IZJ OHOMHUU U * 1 bubmmorexa [IOK

R https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0d1784
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo
«IIpoceemenue»

» Gmsuka, 11 kmace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

» Gusuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. nox
penakuueit [lapdentreBoit H.A., AkinonepHoe odiiecTBo «M31aTeancTBO
«IIpocBemenue»

» ®uzuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M31aTeascTBo

«IIpocsemenue»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka IJOK

PO

SIKnacc
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