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AHHOTANUA

PaGouas mporpamma yueOHOTo mpeamera «®Du3nKa» COCTaBICHA HAa OCHOBE:
denepadbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa OCHOBHOTO
(cpennero) ob6miero oopaszopanus (nanee — PI'OC COO); penepanbHOl OCHOBHOM
oOpa3oBaTenbHON TMporpaMMbl cpemHero obmero oOpaszoBanus (manee - DOII
COO0).

Jlannass mporpamMma  oOecleuMBaeTCs JIMHUECH  y4eOHO-METOIUYECKOTO
koMmruiekca 1o ¢Qusuke JI.O. I'engenmTeiiHa, BbITycKaeMOW HW3AATEIHCTBOM
«ITpocsemnieHue.

Heab uzydenus npeamera « DU3nkay:

- (dopmMUpOBaHHE HMHTEpPeca MU CTPEMJICHUS OOY4YarOIIUXCS K HaydYHOMY
W3YyUYCHUIO TIPUPOJABI, PA3BUTUE HUX HHTEIUIEKTYAIBHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

- pa3BUTHE NPEACTABICHUNA O HAyYHOM METOJIe MO3HAHUS U (HOPMUPOBAHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBICHUSIM;

- (hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuYeHUs OCHOB
CTPOCHUS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3UKH;

- (opMupoBaHre yMEHHUN OOBACHATH SBJICHUS C HCIOJb30BAHUEM
(bU3MYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

- (popMupoBaHHE MpeACTaBICHUNA O posin (DUMKU IS Pa3BUTUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUM.

JlaHHas 1ieib peaeT cleyrone oopa3oBaTeIbHbIC 3a1aUM:

- IPUOOPETEHNE CUCTEMBI 3HAHUHN 00 00IMUX PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHAX, BKIIOYAS MEXaHHKY, MOJEKYSIPHYIO  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

- (dopMHpOBaHHE YMEHHMM TPUMEHSATh TEOPETHUUYECKUE 3HAHUS IS
00BbsSICHEHUS (PUBHYECKUX SBJICHUN B MPUPOAC U JJIsI IPUHATUS MPAKTUYECKUX
pElIeHU B TOBCEIHEBHOM )KU3HMU;

- OCBOEHHE CMOCOOOB pEIICHUS Pa3IMYHbIX 3a]ady C SIBHO 3aJaHHOMN
dbuznyeckoil  MOAENbIO, 3a7ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbLHOE
co3/laHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUAM 3aJ1auu;

Yuebubii  npeanmer  «dusuka»  BXOOUT B MPEAMETHYIO  00JIacTh
«EcrecTtBO3HaHUE», ABIsAETCA 00s3aTeNbHBIM Uil n3yyeHus B 10-11 knmaccax u Ha
ero uzydenue orBoautcsa 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HeJeN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

Pabouas mporpamma pa3paboTaHa yuyuTeIeM B COOTBETCTBUU C MOJIOKEHUEM
0 pabouux TMporpaMMax M OINpeAeNsieT OpraHu3aluio 00pa3oBaTeIbHON
JESITEIbHOCTH YUYUTEJIEM B IIKOJIE [0 OMPEICICHHOMY YUeOHOMY IPEIMETY.

Pabouass mporpamma ywyebHoro mnpenmera ssisiercss yactbto OOII COO,
OIIPEIEIISAIOIICH:

- COJEpIKaHHUE;



- IUIaHUpYEMbl€  pe3yibTaTbl  (JIMYHOCTHBIE, METANpEIMETHbIE U
peaMETHBIC);

- TeMAaTHYEeCKOe IUIAaHUPOBAaHHE C Yy4eToM paboueil mporpamMMbl
BOCITMTAHUS U BO3MOXKHOCTBIO Ucnojib3oBanus JOP/LIOP.

PabGouass mporpamma mpuHsTa pelieHHEeM METOAMYECKOro OOBEIWHECHHS U
COTJlacOBaHa 3aMECTHUTEJIEM JHpeKTopa I0 Yy4eOHO-BOCIUTATEIbHOU pabdoTe
MBOY COII Nel?2.

JlaTa 2023 r.




MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3yibTaram
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHOU IMporpammsbl, npeactaBieHHbIX B PI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHLIETILIUMA TIpernoJilaBanusl yueOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBsI3eM (U3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

® [UIAaHUPYEMBIE PE3yJIbTAaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI M0 r0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KayecTBe y4eOHOT0 MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHUs! HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (POpPMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (pOpMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
ITOCTPOCHMUS.

Viges UenocTHOCTU. B cOOTBETCTBUM € HEW Kypc SBISIETCS JIOTUUECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Vpea reHepanmsaumn. B cooTBeTCTBUM € HeW marepuan Kypca (U3HKU
oObeaUMHEH BOKPYr @Qu3nueckux Teopuid. Benymmm B Kypce sBIsieTCS



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Wpoea rymaHnTapusauun. EE peanuszainus MpeAnojaraet HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Npes npuknagHoln HanpaBneHHoCcTW. Kypc ¢usuku  mpeamosaract
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Noes 3Konorusauuy peanmsyercss IOCPEACTBOM BBEIECHHUS DIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHUS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (pu3nMveckue Teopur (popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPHUPOJAE, TpaHHIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBISICTCS YYaCTHHKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHUE yHIENSETCA PENICHUI0 PACcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
OOBSICHEHHE TPOTECKAHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIMU JUISl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MpPEeIMETHOTO0 KaOuHeTa (M3MKW WIA B YCJIOBHUSX MHTETPHUPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE0OX0AMMOEe JIabopaToOpHOE OO0OpYIOBAHHME JJi BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W  TPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOydaromuxcs. TeMaThudeckue KOMIUIEKThI
7a00paTOPHOTO OOOPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (dopmupoBaHHEe HHTEpeca M CTPEMJICHUS OOy4YalOIIMXCA K HAyYHOMY
W3YYEHUIO TPUPOIBI, PA3BUTHE WX HHTEIJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

® pa3BUTUE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTara HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U PyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBJICHUA C HCIOJIB30BAHHEM
(bU3nYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTebCTB,;

e (opmupoBaHue TpEACTABICHUN O poiu (U3UKH JIS Pa3BUTUSI APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHM.

JlocTikeHne STUX 1elield oOecrednBaeTCsl peleHueM CISAYIOMUX 3a/ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

e puoOpeTeHne CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHHME yMEHUN MNPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoObsSICHEHUs (PU3MYECKUX SBJICHUM B TIPUPOJAEC U I TNPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

® OCBOCHHE CIOCOOOB pEIICHUS PA3IUYHBIX 33Jad C SBHO 3aJaHHOU
bu3nUecKkol MOMAENbIO, 3a/Jad, MOJAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3fanue GU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a]a4H;

® [OHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIITYIO

cpeny;



® OBJIAJICHUE METOJAMHM CAMOCTOSITENBHOTO IUIAHUPOBAHUSA U IIPOBEIACHUS
(u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTauuu HH(pOpMaluu,
OIIPEIENICHNS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

® (CO3JaHUE YCIIOBUU JUIS PA3BUTHS YMEHHH NPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JNEATEIIBHOCTH.

CBS3b C PABOUYEN MPOI'PAMMOM BOCIIUTAHUSA ITKOJIBI

Peanuzamnus negarornaeckuMu pabOTHUKaAMU BOCITUTATEIPHOTO TIOTECHITAATIA
YPOKOB M3MKH MPE/IOJIAraeT CIEIYIOUIEe:

- YCTaHOBJIGHHE JIOBEPUTENBHBIX OTHOUICHUH MEXIYy IMeAarorn4eckum
pabOTHUKOM U OOYYaIOUIMMHCS, CIOCOOCTBYIOIIMUX IO3UTUBHOMY BOCIPHUSITHIO
oOydaromMMucss  TpeOOBaHMI W  Npoch0  MMENarornyeckoro  pabOTHHKA,
NPUBIICYCHUIO WX BHHUMaHUA K O0OCyXJZaeMol Ha ypoke uH(pOpMaIu,
aKTUBU3AIIMY TTO3HABATEIILHOM IEATEIHHOCTH;

- noOyxaeHue oOydaroIuxcsi coONroAaTh Ha ypOKe OOIICTIPUHSITHIE HOPMBI
MOBEJICHMUSI, MpaBUIa OOIICHUSI CO CTapIIMMHU (TIearorTuYeCKUuMU pabOTHUKAMK) U
CBEpCTHUKaMH  (OOydYarolUMHCS), TPUHLUMUMBI Yy4eOHONW  JTUCHMIUIMHBI U
caMOOpTraHU3alllH;

- MIPUBJICYCHNE BHUMAHUSI OOYYAIOMIMXCS K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha
ypoKax SIBJICHHM, opraHu3aius X padoThl C MOJy4aeMOM Ha YPOKE COLUAIBHO
3HAUMMON HHGOpMaAllUe — UHUIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHUS
OoOy4YarolmMUMHUC CBOETO0 MHEHHUS MO €€ TOBOAY, BBIPAOOTKH CBOEro K Hel
OTHOIIICHHS;

- HCIOJIb30BAaHHWE BOCIMTATENbHBIX BO3MOXKHOCTEH cOAepx aHUs Yy4eOHOTo
npeaMeTa Yepe3 JAEMOHCTPAlMI0 OO0ydYalllUMCs MNPUMEPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TOBEJCHUSA, MPOSIBICHUS YEJIOBEKOIIOOUS U A0OPOCEpAEHHOCTH,
yepe3 noa00p COOTBETCTBYIOIIMX TEKCTOB JJIsl YTEHMs, 3adad JJIsl pPELIEHUs,
NPOOJIEMHBIX CUTYALMM 7151 0OCYKIEHHSI B KJIACCE;

- NPUMEHEHUE Ha YpPOKE HHTEPAKTUBHBIX (POpM paboThl C OO0YYAIOLIUMUCS:
WHTEJUIEKTYaJIbHBIX WP, CTUMYJHUPYIOUIMX I[1O3HABATEIbHYIO  MOTHBALIMIO
oOyyJarommxcsi; JAUCKYCCUM, KOTOpble Jal0T OOydYarolUMCsi BO3MOXKHOCTh
NPUOOPECTH OMBIT BEACHHUS] KOHCTPYKTMBHOIO JUAora; rpynrnoBoid pabOThl WU
paboThI B Mapax, KOTOpbIE y4yaT KOMaHIHON paboTe U B3aUMOECHCTBUIO C IPYTUMU
JEThMU;

- BKJIFOYCHHE B YpPOK HIPOBBIX MPOLETYpP, KOTOPBIC ITOMOTAIOT TOAISPKATh
MOTHBAIIMIO OOYYAIOIMUXCA K TIOJYyYCHHUIO 3HAHWM, HAJaKHUBAHUIO ITO3MTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJlacce, IIOMOTAOT  YCTAHOBJICHUIO
n00poXxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;



- opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIHMPOBAHHBIX O0YUYaAOIIUXCS HAJ
UX HEYCIEBAIOIIMMU OJHOKIACCHUKAMH, HAIOLIEr0 MM COLMAIBHO 3HAYUMBbIN
OIBIT COTPYIHUYECTBA U B3AUMHOW IIOMOILH;

- UTHULIMMPOBAHUE U TIOJJICPKKA UCCIIEeI0BATEIbCKON ACSITEIbHOCTH 00YJarOIIUXCs
B paMKax peaju3alud UMW WHANBUIYATbHBIX W TPYMNIOBBIX HCCIEIOBATEIHCKUAX
MPOEKTOB, YTO JIacT O0OydYarouuMcs BO3MOXKHOCTh MPHOOPECTH  HAaBBIKU
CaMOCTOATENILHOTO PEIICHUs] TEOPETUYECKOM MpoOIeMbl, TE€HEPUPOBAHUS W
oopMIIeHUSI COOCTBEHHBIX HJEH, YBAXKHUTEIHLHOIO OTHOIIEHHUS K YYKUM HUIESM,
opopMJIECHHBIM B paboTax Jpyrux HUccieaoBaTesield, HaBbIK MTyOJIUYHOTO
BBICTYIUICHUS TIepe]] ayJuTOpUel, apryMEHTHUPOBAHUS W OTCTaMBaHUSl CBOEH
TOYKH 3PEHUSL.

PesynbraThl  enmHCTBA y4eOHOM W BOCIHUTATENBHON  JCSITEIHHOCTH
OTpaXeHBI B pazjenie padodeid mporpamMmbl «JIMIHOCTHBIE pe3yibTaThl U3YICHUS
yueOHoro npeamera «Ou3nka» Ha yPOBHE CPEIHETO 00IIET0 00Pa30BaHUSDY.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenymaraemerii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YY4E€TOM HWHIUWBUIYyATbHBIX
0COOEHHOCTEM 00yUaroIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLlECCE ITO3HAHUS IIPUPOABI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duszuveckre 3aKOHbI U TEOpPHH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

[leMoHCT pauum

AHanoroBble U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIECMTHBIE U PEMEHHBIE MTEpEIavn.

[eMoHCTpayun

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

YUeHN4ecKuii aKkcneprMeHT, nabopaTopHble paboThbl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHUM TMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHbIe CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoipxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

[eMoHCcTpauun

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

YUeHNYECKNIA IKCNEPUMEHT, NabopaTOopHbIe Pab0ThI

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



PaGoTa crtbl. MOIITHOCTH CHITBI.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPIUsl. [ToTeHunanbHas SHEPIUs yIpYro
nedhopmupoBaHHo — npyxkuHbl.  [loTeHlManpHass  SHEprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple U HEMOTEHUMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM JIHEPIUM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

[emMoHCcTpauun

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

YUeHUYEeCKMiA 3KCNepUMeHT, nabopaTopHble paboThl

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIbI C U3BMEHEHUEM MEXaHWYECKOW 3HEpPruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama temmneparyp
Llenbcus.

Mopnens  upeanpHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUAEabHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOIO IBM)KEHMS dacTtul] rasa. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
Oapomerp.

[emMoHCcTpauuu

OmnbIThl, JOKa3bIBAalOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHUS.

Monenb, WuTIoCTpUpyomias Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

YUYeHNUeCcKuii 3KcnepuMeHT, nabopaTopHble PaboThl

OnpeneneHne Macchl BO3AyXa B KJIACCHONM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBIICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNIbHASI TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpuMeHeHue TEepBOro 3aKOHAa TEPMOJMHAMHUKH K u3ompolneccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TeruioBod mamuHbl. [{ukn KapHo u ero kosppuuueHT moJie3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

[leMoHCT pauum

W3meHeHne BHYTpPEHHEH HSHEPrUM Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH Terionepeaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

YUeHNYeCKNi 3KCNepUMEHT, NabopaTopHble paboThbl

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTCJIbHAA BJIAXKHOCTb BO3JyXa. HaCI)IH_IeHHHﬁ map. yI[eJ'IBHa}I TEIJIOTa
Hap006p8,30BaHI/IH. 3aBUCHUMOCTbD TCMIICPATYPbI KUIICHUA OT JaBJICHUA.

TBépnoe Teno. Kpucrammuueckue u amop@Hbie Tes1a. AHU30TPOIHS CBOUCTB
KpUuCTAaJJIOB. }KH,ZIKI/IC KpHUCTAJIJIBI. COBpCMCHHBIG MaTCpHUualibl. IInaBnenue u
KpucTajjin3anu:. yIleJILHaSI TEIJIOTA IJIaBJICHHA. Cy6JIHMaLII/I$I.

YPaBHCHI/Ie TEIUIOBOTO OajlaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MNCUXPOMCTP, KAJIOPUMETP, TCXHOJIOTUHN IIOJIYUCHHA COBPCMCHHBIX MATCPUAJIOB, B
TOM YHCJIC HAHOMATCPHAJIOB, © HAHOTCXHOJIOTUU.

[emMoHCcTpauun

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue P TOHUKCHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Ha6JHOII€HI/I€ HarpCBaHUs U INIABJICHUA KPUCTAJIIMYCCKOI'O BCUICCTBA.

I[CMOHCTpaLU/I}I KpUCTAJJIOB.

YUeHUYEeCKMiA 3KCNepUMeHT, nabopaTopHble paboThl

I/IBMepeHI/IC OTHOCUTEIbHOM BJIAXKHOCTHU BO3ayXxa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

OJNeKTpU3alms TeN. OJEKTPUYECKUM 3apsia. JlBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBOMHMKM, DUANEKTPUKU M TOJYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll SJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  dnmekTpuueckoro moia.  [IpuHuumn
CYNEPHO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsHyKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  amekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

[eMoHCcTpauun

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMozencTBre HAIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTHH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

YUeHUYEeCKMNiA 3KCMepPUMEHT, nabopaTopHble paboThl

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoOIIHOCTD
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. Cob6cTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBolicTBa p—N-nepexona. IloaynpoBoHUKOBBIE TPUOOPEI.

DJIEKTPUYECKUI TOK B  pacTBOpax H  pacItlaBaXx  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYIIPOBOAHUKOBBIN TNO/, TATbBAHUKA.

[leMoHCT payun

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

YUeHNYECKMiA 3KCNepUMeEHT, nabopaTopHble paboThbl

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3MeKTpOABUKYIIEH CUJIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.



HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Me>knpeaMe THbIE MOHATUSA, CBSI3aHHBIE C HW3YYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

MaTemMaTuKa: pelieHne CHCTeMbl ypaBHEHUM, JHUHEHHass (QyHKIuS,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonorua: mexannueckoe ABIKCHHE B XKHBOW mpupoze, muddysus, ocmoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

XUMUSA: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJIMTUYECKAS IUCCOLUALM,
raJibBaHUKa.

["eorpacms: BiaXHOCTH BO31yXa, BETPBI, 0apOMETp, TEPMOMETD.

TexHonorua: nmpeoOpazoBaHuEe IABUKEHHU C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpeHUsT B TEXHHUKE, MOJIIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npubopBkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe nose. IneKmpoMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMomeMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHOoe 1IOJIE TPOBOAHMKA C TOKOM. KapTuHa NMHUN WHIYKUHAH
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOIO MPOBOJHHWKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPaBJICHHE.



Cuna Jlopenua, €€ MOTyJib U HarpaBlieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBIXKYIAs Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »lEKTpUUYECKOE TOJIe. ODJEKTPOABIXKYIIAA CUJa HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHYECKOEC MNPUMEHEHUE: TMOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

[leMoHCT pauum

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHATHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

YUeHUYEeCKMniA 3KCNepUMeEHT, nabopaTopHble paboThbl

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUnHble KOJ1€0aHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konedanus. Ilepumon, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kojebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.



[IpencraBnenne o 3aTyXaronux KoJieOaHUSX. BhIHYKIEHHBIE MEXaHUUECKHE
Kojiebanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUsl.

[lepemennplii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUIECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHHUU JJICKTPOIIEpEaay.

[emMoHCcTpauun

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

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1oOcCiIeoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

YUeHNYECKMiA 3KCNePUMEHT, nabopaTopHble PaboThbl

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GOJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
uHtepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.



[emMoHCcTpauun

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: U MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, ONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[TpenomiieHue cBeta. 3aKOHBI MIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrosl MOJHOTrO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHU4ecKue yCTpOMCTBa M IPAKTHYECKOE NPHMEHEHHME: OYKH, JIyla,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

[eMoHCTpayun

[IpssMonuHEHOE pacpOCTPAaHEHUE, OTPAXKEHUE U INPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.



[TonydyeHune cnekTpa ¢ TOMOIIBI) MPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

YUeHUYEeCKMNiA 3KCMepPUMEHT, nabopaTopHble paboThl
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsi
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

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

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrUs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11t poTodpdexra. «KpacHasd rpaHuna»
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MPAKTHUECKOE NpHUMEHEHHe: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

[leMoHCT pauum

®oTo3dQdeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
IImanerapHas Mmogmenbs aroMma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

[leMoHCTpauum

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

YUeHNYEeCKuiA 3KCNepPUMEHT, nabopaTopHble PpaboThbl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOEHHs siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cunTe3. [IpobnemMbl W NEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHble B3auMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.

[leMoHCT pauum

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

YUeHUYECKMiA 3KCNepUMeHT, nabopaTopHble paboThbl

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanel pa3BuTHA acTpoHOoMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBIDKCHUE.

CoJsiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHUIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOItonMKM CoJiHIIa U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Y4eHnyeckme HabnogeHns

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIs1 ONPENICNICHUS TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKol KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Me>KnpeaAMETHbIE MOHATUS, CBSI3aHHLIE C M3YYEHHEM METOIOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

MaTemaTVKa: pelieHne CHUCTeMbl ypaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonorusa: osnekTpuyeckue SBICHUS B KUBOM TpHUpOJE, KoJjieOaTelbHbIe
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

XUMUSA: cTpoeHHE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKast CTPYKTypa TBEPIbIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW pEIMIETKH, CHEKTpaIbHBIN
aHaJIN3.

[eorpaud: MarHuTHBIC TMOJMIOCA 3EMJIH, 3aJ€KH MArHUTHBIX PV,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

TexHonorvsA: JnuHUM BJIEKTpoIepead, TeHepaTop MNEPEeMEHHOI0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAs II€4b, pajap, PaauoONpUEMHUK, TEIEBU30D,



anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» HAa YpPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolmMUXCS PYKOBOICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTn3alii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIECUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) IaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOUYAs ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrNYecKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PUZNUECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue JAeiicTBUS:
CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHHS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaeMbIX
bu3MYeCcKuX SIBICHUSIX;
paspabarbiBaTh IUIaH pELIeHHUs NpoOJeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITETbHOCTH;
KOOPAMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX  PealbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHON TEPMHHOJOTHEH, KIIOYEBHIMH TMOHATHSAMH W METOJaMHU
bu3nuecKoil HayKH;
BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3UYECKOTO COAECP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MO3HAHUS;



BIAJCTh BHUAAMH JESATEIBHOCTH TIO TIOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpHpETalU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOJUTh apryMEeHThl JIsi JOKa3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIYYEHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIC 33aJaud B 00pa30BaTEIbHOU
NEeATEeTLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJTbTEPHATUBHBIEC PEIIICHUS.
Pabora c nndopmanueii:

BJIAJI€Th HABBIKAMHU MOJydYeHUs] UHPOpMaAuu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHAJM3,
CHUCTEMATHU3AIMIO W WHTEPIIPETAIMi0 MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

WCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJAEpX AaHUS B PA3IMYHBIX (QopMarax cC
y4€TOM Ha3zHAaYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BHIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NesTEeIbHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallud W CMsT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NpPUHUMATh I[€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJla M KaXKIOTO YyYaCTHHKAa KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTUBHBbIE YHUBepPCaJbHbIEe yUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
(GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBAThH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH PEIICHUS PacdYE€THBIX U KaueCTBEHHBIX
3aj]a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmmpsATh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/J€Th HABBIKAMU  [O3HABAaTENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpIIAEMbIX JEHCTBUII M MBICIUTENbHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHHMMATH pEIICHUS M0 HX
CHIDKEHUIO;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJu3e pe3yibTaToOB
NeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.



B mpouecce qocTukeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oOImero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOJIS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOILIEHUSA, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKITFOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojiab U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIETIeH:
MaTepHaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCu€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJMHEHWHOE
JIBIDKCHUE, CBOOOJHOE TMAaJICHHE TeJ, JBWKEHUE 10 OKPYXKHOCTHU, HHEpLus,
B3auMOJIelicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArPEBAHUHM (OXJIAXKICHUH ), TEILNIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a MIPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPsIOB;

OMKCHIBATh MEXAHUUYECKOE JBIDKECHUE, WCIONB3YS (U3MUYECKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCKas



paboTa, MexaHW4YecKass MOIIHOCTh; TPH ONMUCAHWW TPABWIHHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS M €JIMHUIIBI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

OMKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOO (PHUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUs W EAWHUIIBI, HAXOMUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATHh U3YUYCHHBIE IJICKTPUYECCKUE CBOMCTBA BEIMIECTBA M DJICKTPUUCCKHE
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL 3aKOH BcemupHoro Tsarotrerus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHCHHUS WMITYJIbCa,
MPUHITUI CYTIEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBa, Ta30BHIE
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsiiaa, 3akoH KylloHa, TpW ATOM pa3inyaTh CIOBECHYO
(GbOpMyIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BBIPAKEHUE U yCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAIllMH, TPHUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO O0OPYIOBaHHUS, MPOBOIUTH OMBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYIICCTBIIATH MPSMBIC U KOCBEHHBIC M3MEPCHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJIBHBIH CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh PE3yNbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TAOJIUIl ¥ TPaUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIIECI0BAHNUS,



coOI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM W IMPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOaMMbIC NI €€ PEIICHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTH
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pelaTh Ka4eCTBEHHBIC 3a/1a4l: BHICTPAUBATh JIOTUUECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKJECHHI C OMOpOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
uH(OPMAITMOHHBIE TEXHOJIOTHH /I TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOJTy4yaeMylo HH(pOopMaIIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B TMOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMHU, JJIsI COXPAHEHUS 3[0POBbSI U COOIIOJICHUS] HOPM SKOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BBHIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX pOJICH,
MJIAaHUPOBaTh paldOTy TPYIIbI, pPalMOHATIBLHO pachpeiessTh O00sS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
bu3MYecKoil KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, sJEpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MpU pelieHuu (U3NIECKUX
3ajay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUYECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICHCTBHUE
MAarHuToOB, JJICKTPOMAarHuTHasE WHAYKIUS, JACHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, IMPEIOMIIECHUE,



uHTepdepeHnus, audpakuus W TONIpPU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuiit 3ghext (hoTodrddhexT), CBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEHYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAs

PadIOAKTHUBHOCTD,
OIIMCBbIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (SHCKTPI/I‘-ICCKI/IC, MAarouMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLIECCHI), MCHOJIb3Yd (DU3UYECKUE BEIUYUHBIL:
IEKTPUUCCKUI 3apsl, CHJa TOKa, JJICKTPUUECKOE HAMPSIKCHHE, JICKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, 3JICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKWA, YHEPTUS SJIECKTPUUSCKOTO M MAarHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsii W CHia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTUYECKas CUJia JIMH3bI, MPU OMHUCAHUM MPABUIBLHO TPAKTOBATh (U3MUYECKUN
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChI, HUCIOJIb3YS
dbu3nUecKkue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yeMBIX BEIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTHMH BEJIMYWHAMU,
BEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAMM3UPOBaTh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIONB3Yys (U3HUCCKHEC
3aKOHBI U MIPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJLICIHHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHUsS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHCHUSI MMITYJhCa, 3aKOH COXPAHCHMS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOT'O YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3iindyaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIATh HANIPaBJICHUE BEKTOpA WHIYKIIMA MAarHUTHOTO TTOJIS IPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/IaBaeMOEC IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUHA W
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUU: TPH ITOM
dbopmynupoBath mpobOiieMy/3amady €W TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIHI,



OCYILIECTBISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
3TOM BbIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HCIIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMH: INpPU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeJaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PHU3UUECKHEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXOJuMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEAJbHOCTH
HOJIy4YEHHOT0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIOJB30BaTh  MpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

OOBSACHATh MPUHUUIBI JEHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW JKU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTatb B TpYMNIE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsmmyecTBo 4acos JIEKTPOHHBbIE
Ne HaumenoBanue pa3aejioB u (uudposbie)
Kontposbubie IIpakTuuyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padéoTbI patéoTbI
pecypchbl
Pazgea 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUA
11 Pu3MKa U METOJIBI HAYYHOTO 5 1 bubmuoteka [JOK
' MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka IJOK
2.1 Kunevaruia > https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
22 Humamiia ! https://m.edsoo0.ru/7f41bf72
23 3aKOHBI COXpAHECHUS B 6 1 1 butmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 butmoreka [JOK
' KHHETHYCCKOU TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
3.2 OCHOBbI TEPMOAIMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS bubmuotexa [JOK

BemecTa. Ma3oBbie NNepeEXoOabl

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



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

Hroro no pazneny

Pasznen 4. JIEKTPOANHAMMUKA

24

bubmoreka [JOK

4.1 DIEKTPOCTATHKA 10 . https://m.edsoo0.ru/7f41bf72
42 [ToCTOSIHHBIN 3NEKTPUYECKUI 12 5 bu6mmoreka [IOK

' TOK. TOKHM B pa3IM4HBIX cpeaax https://m.edsoo.ru/7f41bf72

Wroro no pazneny 22

Pe3epBHOE Bpems 2

OBUHIEE KOJIMYECTBO YACOB 68 5 3

1O MTPOI'PAMME

TEMATHUYECKOE INIJIAHUPOBAHUE
11 KUIACC
KoumnuyecTBo yacos DJIEKTPOHHbIE
Ne HaumMeHoBaHue pa3/ie/ioB U (undposbie)
Kourpoasusie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero p p o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb

Paznea 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe IoJe. 11 1 3 bu6mmoreka IJOK

' DNEeKTPOMAarHUTHAS HHYKIIHS https://m.edsoo.ru/7f41c97c

Hroro no pazugeny 11

Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue u 9 1 bu6moreka IJOK

QJICKTPOMAIrHUTHBIC KoJIEOaHH S

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

29 MexaHu4eckue u 5 1 bubmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
23 Onuia 10 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIHHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI CcIielIMaIbHON TEOPUU 4 1 butmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pazgen 4. KBAHTOBASI ®DU3UKA
. but6moreka [JOK
4.1 DJeMEeHThl KBAaHTOBOM ONTHUKU 6 hitps://m.edsoo.ru/7f41c97¢
bu6mmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmoreka [IOK
4.3 ATOMHOE 57p0 > https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUHU U 7 1 bubmmoreka [JOK
' acTpOU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazugeny 7

Pazgesa 6. OBOBIIAIOLIEE IIOBTOPEHHUE

6.1 O6o0maronee MOBTOPEHUE

4

bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny

PesepBHOE Bpems

OBHIEE KOJIMYECTBO YACOB
IT1O ITPOI'PAMME

68




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosnuecTBo yacon
Komt Mara JJIEKTPOHHBIE
Ne p IpakTuu nupposbie
Tema ypoka Becer  0JIbHBI U3yYeH
n/n o o ecKHe st o0pa3oBaTeJibHbIE
paGoTLHI padoThI pecypchbl
Pusnka — Hayka o npupojae. Hayunsie bubmuoreka [JOK
1 METO/TbI TO3HAHUS OKPYKAIOIIET0 MUpA. 1 01.09.23  https://m.edsoo.ru/ff0
Nuctpykrax no Th c32e2
BxoaHasi KOHTpPOJIbHAs padoTa. Ponb u Bu6mmotexa LIOK
2 Meeto (‘bmHKVH 5 q)OvaHp OBariH 1 1 05.09.23  https://m.edsoo.ru/ff0
COBPEMEHHOW Hay4YHOU KapTHUHBI MUpPa, B 3366
MPAKTUYECKOM JeSATEILHOCTH JII0IeH =
Mexannyeckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXAHUYECKOTO EH6H_HOTeKa HOK
3 1 07.09.23  https://m.edsoo.ru/ff0
nBwkeHus. [lepemMenienre, CKOpoCThb, 3508
YCKOpPEHHE -
bu6mmoreka IJOK
4 PaBHOMEpHOE MPSIMOTMHEHHOE IBIXKCHHE 1 12.09.23  https://m.edsoo.ru/ff0
c3620
PaBHOYCKOpEHHOE NTPAMOJIMHEUHOE bubmorexa [TOK
5 g P 1 14.09.23  https://m.eds00.ru/ff0

JIBIDKEHUE

c372e



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

CBoOonHOE nazieHue. Y CKOpeHue

bubmoreka [JOK

6 19.09.23  https://m.edsoo.ru/ff0
CBOOOTHOTO MaICHHUSI
c39cc
K . bubmoreka [JOK
7 PUBOJMHEHHOE ABIKCHHUE. JIBrxeHue 21.09.23  https://m.edsoo.ru/ff0
MaTepUATHHOU TOYKH TI0 OKPY>KHOCTH
c3ada
[IpuHIMn otHOCKUTENBHOCTH [ anunes. bubmuoteka [JOK
8 WHeprmanbHble CHCTEMBI OTCYECTA. 26.09.23  https://m.edsoo.ru/ff0
[1epBerii 3akoH HeroTOHA c3be8
Macca tena. Cuna. [Tpunuun bubmuotexa [JOK
9 CYIIEpITO3HIIMH CHJI. BTOpOIi 3aKoH 28.09.23  https://m.edsoo.ru/ff0
HeroToHa 117151 MaTeprabHON TOUKU c3be8
Tperuit 3axkoH HeroToHa 1t bubmmorexa LIOK
10 MATEDMATLHEIX TOUCK 03.10.23  https://m.edsoo.ru/ff0
P c3be8
3aKkoH BCEMUPHOTO TsAroTeHus. Cuna bubmorexa [TOK
11 ' 05.10.23  https://m.edsoo.ru/ff0
TspKecTu. [lepBas kocMuyeckasi CKOpOCTh
c3d00
bu6mmoreka IJOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 10.10.23  https://m.edsoo.ru/ff0
c3el8
Cuna tpenusi. Koappuuuent tpenus. bubmuotexa [JOK
13 Cuia COnpOTHBIICHUS TTPH IBHYKESHUH TeJla 12.10.23  https://m.edsoo.ru/ff0
B JKHUJKOCTH WJIU rase c3f76
[ToctynatensHoe U BPAIIATENBHOE Bubmorexa [JOK
14 ABIKEHHE A0COMOTHO TREPIOIO TeIIa. 17.10.23  https://m.edsoo.ru/ff0

Mowment cubl. [Inevo cuiel. YciaoBus
paBHOBECHUS TBEPIIOTO TENa

c4lab



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

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMbI

bu6mmoreka IJOK

15 MaTepHalbHBIX TOUEK. IMITyJIbC CHIIBIL. 101023  https://m.edsoo.ru/ff
3aKkoH coOXpaHeHusl UMMyJibca. PeakTBHOE c43d6
JIBUKECHUE -
PabGora u momHocTh cuiabl. Knneruueckas bu6mmoreka IJOK

16 SHEPrus MaTepuanbHOi Touku. Teopema 24.10.23  https://m.edsoo.ru/ff0
00 U3MEHEHUU KMHETUYCCKOW SHEPTUU c4502
[TorenunanbHas SHEPTHSL. HOTeHL[I{aJ'IBHaSI BuGmuorexa IJOK

17~ OUCPIIL YIPYTO ACOPMAPOBAHHOIL 26.10.23  https://m.eds00.ru/ff0
npykuHbl. [loTeHIMansHas SHEpPTUs Tea c461a
BOJIM3M TOBEPXHOCTHU 3€MIIU —
[ToTeHManbHBIC U HEMTOTECHITUATBHBIC
cuibl. CBsI3b pabOThl HEMOTEHITUATBHBIX bubmoreka [JOK

18 CHJI C I3MEHEHUEM MEXaHUYEeCKON SHEPTUH 07.11.23  https://m.edsoo.ru/ff0
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS c478c
MEXaHUYECKON IHEPTUH
JTabopaTopHasa paboTa «MccnenoBanue

19 CBSI3U pa6OTLIvCI/IJ'II>I C U3MEHECHUEM 091123
MEXaHUYECKOM PHEPTUH Tella Ha IPUMEPE
PACTSKEHUSI PE3UHOBOTO KT'yTa»
KonTpoJabhas padora Ne 2 o teme but6moreka [JOK

20 «Kunemaruka. /[uHamuka. 3aKOHBI 14.11.23  https://m.edsoo.ru/ff0
COXPAHCHUS B MEXaHHUKE) c4b74
OCHOBHBI€ MMOJIOKEHUST MOJIEKYJISIPHO- bubmmoreka [JOK

21 KUHETHYECKOH Teopuu. bpoyHOoBCKOE 16.11.23  https://m.edsoo.ru/ff0

nerxenue. Juddysus

c4dc?



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

XapaKTep JABUOXKCHUA U B3aI/IMOI[€I‘/’ICTBI/IH

22 YJacTHIl BemecTBa. Mojieiau CTpOCHHS 21.11.23
ra3oB, )KUIKOCTEH U TBEPIBIX TEI
23 Macca moutekyi. KonndaecTBo BemecTsa. 93.11.23
[TocTostHHAs ABOTaIPO
24 TerutoBoe paBHOBecue. Temneparypa u e€ 28.11.23
n3mepenue. [llkana remneparyp Llenscus
. but6moreka [JOK
g5 Mneambiii ras s MKT. Ocriosrioe 30.11.23  https://m.edsoo.ru/ffo
ypaBHeHne MKT
cafde
Ao e B LOK
26 pedt P 05.12.23 https://m.eds00.ru/ff0
JIBDKEHUS MOJICKYJI. Y paBHEHHE
. colle
MenneneeBa-Kianerpona
27 3akon JlanpToHa. ["a30BbIe 3aKOHBI 07.12.23
JTabopaTopHasa paboTa «MccnenoBanue
28 3aBUCHUMOCTH MEXAY MMapaMeTpamMu 12.12.23
COCTOSIHUSI Pa3pEKEHHOTO Ta3a
N3omporueccsl B uACaIbHOM T'a3e U UX bubmorexa [IOK
29 port A 14.12.23  https://m.edsoo.ru/ff0
rpadguuecKkoe mpecTaBIcHUE
c570e
BHyTpeHHs1s 3HEprust TEPMOAMHAMUYECKON
CHUCTEMEI U CIIOCOOKI €€ N3MECHCHHS. bu6mmoreka IJOK
30 KonnyecTBo TemioTsl 1 padoTa. 19.11.23  https://m.edsoo.ru/ff0

BHyTpenHss sHEeprusi 0oAHOATOMHOTO
MJICaJIbHOIO ras3a

5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

bubmoreka [JOK

31 Buel Termonepenayun 21.12.23  https://m.edsoo.ru/ff0
c5c36
VY nenbHasg TEMJI0EMKOCTh BEILIECTBA. bu6mmoreka IJOK
32 KoruecTBo TEIIOTHI IPH TEILIoNepeaaye. 26.12.23  https://m.edsoo.ru/ff0
AnnabaTHBIN MpoIece c5c36
I1epBoIii 3aKOH TEPMOJIUHAMUKHU U €T0 budmiorexa LIOK
33 P PMOA 28.12.23  https://m.edsoo.ru/ff0
MIPUMEHEHHUE K U30IpolieccaM
chefc
HeoOpatuMoCTh IIpOIIECCOB B IPUPOJIE Brbmzorexa LIOK
34 pa pbon PHpOZE. 09.01.24  hitps:/m.eds0o.ru/ff0
BTopoii 3aK0H TeEpMOIMHAMUKHI
c6230
. . but6moreka [JOK
g5 punimn sercraus i KT/ eniosoi 11.01.24  https://m.eds0o.ru/ff0
MAaIHBI
c600a
36 Iuxn Kapro u ero KITJ] 16.01.24
37 DKoJIOTUYECKHE MPOOIEMbI 18.01.24
TEIJIOPHEPT € TUKHU
. bubamoreka I{OK
38 Obobmatommii ypox «MonexyipHas 23.01.24  https://m.edsoo.ru/ff0
¢usuka. OCHOBBI TEPMOTUHAMHUKI)
6938
KonTpoJabnas padora Ne 3 o teme butmoreka [JOK
39 «Momnekynspras pusuka. OCHOBBI 25.01.24  https://m.edsoo.ru/ff0
TEPMOJAMHAMUKI c6as50
ITapooOpa3zoBaHue U KOHACHCALIUS Brbmzorexa LIOK
40 POobp A Ht. 30.01.24  https://m.edsoo.ru/ff0

Hcnapenne u xunexnue

c63h6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

41

AOCOII0THAsT U OTHOCUTEILHAS BIAKHOCTD

bubmoreka [JOK

0 . 01.02.24  https://m.edsoo.ru/ff0
BO3yxa. HackIeHHsIil nap c64d8
vombrste rera, AmisoTpoms croicrs BuSmoraxa LIOK
42 P ' P 06.02.24  https://m.edsoo.ru/ff0
KpUCTAILIOB. JKUJIKHE KPHUCTAILIBI.
c65f0
CoBpeMeHHBIE MaTEPUATIBI
[InaBneHue u KpucTayyIM3anus. Y JejibHas bubmorexa LTOK
43 CHHC 1 KPHE L. o2 08.02.24  https://m.edsoo.ru/ff0
TertoTa TiaBiaeHus. Cyomumarus
c6708
bu6mmoreka IJOK
44 YpaBHEHHE TEIUIOBOTO OajaHca 13.02.24  https://m.edsoo.ru/ff0
€6820
2 €J1. DIICKTPUYECKUM 3aps bubmorexa LTOK
45 AICKTPHIALIEA TEIL. FICKIP AR 15.02.24  https://m.eds00.ru/ff0
JIBa Bua 2JIEKTPUUYECKUX 3apsIIOB
cébcc
[IpoBOOHMKH, TUDIIEKTPUKH U bubmuoteka [JOK
46 MOJTYITPOBOTHUKHU. 3aKOH COXPaHEHHUSI 20.02.24  https://m.edsoo.ru/ff0
AIIEKTPUYCCKOTO 3apsi/ia cbbcc
BzaumoperictBue 3apsioB. 3akoH Kynona bubmorexa LIOK
47 e PAAOB. Y ' 22.02.24  https://m.edsoo.ru/ff0
TodeyHbIN 2JEKTPUICCKUIN 3apsi]l
coced
Hanpsk€HHOCTB 37IEKTPUYECKOTO TOJIA. bubmuotexa [JOK
48 [TpuHIHIT CyTIePIIO3UITUH STICKTPHUSCKAX 27.02.24  https://m.edsoo.ru/ff0
nosieit. JInauu HanpspKEHHOCTH c6df2
PaGora « q « bubmmoreka IIOK
49 OTa CILT SJCKTPOCTATHICCKOTO HOJIA. 29.02.24  https://m.edsoo.ru/ff0

Ilotenmmain. Pa3HOCTh MOTEHIINAIOB

c6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

HpOBOI[HI/IKI/I U JUDJICKTPUKH B

bubmoreka [JOK

50 AJIEKTPOCTATHYCCKOM ITOJIE. 05.03.24  https://m.edsoo.ru/ff0
JlnanekTpudeckasi IpOHUIIAEMOCTh c7018
bubmoreka [JOK
51 OnexTpoémkocTh. KonmencaTtop 07.03.24  https://m.edsoo.ru/ff0
c7126
DIIEKTPOEMKOCTD IIOCKOTO KOHAEHCATOpa bubmorexa [OK
52 ‘ 12.03.24  https://m.edsoo.ru/ff0
DHeprus 3apsKEHHOI0 KOHAEHCAaTOpa
c/72c0
53 ﬂa6opaTopHaﬂ paboTa "I/IBMGI')'GHI/IG 14.03.24
ANEKTPOEMKOCTH KOHJEHCATOpa
[IpyHIMD 1EUCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJIBHOTO
54 amnrnapara, CTpyMHOro npuHTepa. 19.03.24
DJIeKTpOoCcTaTUYECKas 3aliuTa. 3a3eMJICHUE
AIEKTPONPUOOPOB
DIIEKTPUYECKHUN TOK, YCIOBHUS €TO
55 cymiectBoBanus. [locrossHubIl TOK. Crita 21.03.24
toka. Hanpsixenue. ConpoTUBIICHUE.
3akoH Oma I yyacTKa Lenu
[TocnenoBarenbHOE, TapalIeIbHOE, Bubmmorexa [JOK
56 CMCIIATHOC COCHUHCIHE MPOBOHHMIKOB. 02.04.24  https://m.edsoo.ru/ff0
JNabopaTopHas paboTa «3yuenue 7470
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOBY» -
PabGoTa 1 MOIITHOCTB ANEKTPUUYECKOTO TOKA bubmorexa [IOK
57 ' 04.04.24  https://m.edsoo.ru/ff0

3akoH J[xoyns-Jlenna

c/838



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

3akon Oma n1J1s1 TOJTHOM (3aMKHYTOM )
anekTprudeckoii renu. Koporkoe

bubmoreka [JOK

58 3aMbIkanue. JlabopaTopHasa paboTa 09.04.24  https://m.edsoo.ru/ff0
«M3mepenune D/IC ncrouHnKka ToKa U €ero c/ae0
BHYTPEHHETO CONIPOTUBJICHUS»
KonTpoabnas padora Ne 4 no reme bubnuotexa [JOK
59 «Qnekrpocraruka. [TocTossHHBIN 11.04.24  https://m.edsoo.ru/ff0
ANEKTPUUECKUI TOK» c8a8a
DJIEeKTPOHHAS! TPOBOAUMOCTH TBEPIBIX
60 METAJJIOB. 3aBUCUMOCTh COMIPOTUBJICHUS 16.04.24
METAIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb
61 DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBa 18.04.24
AJIEKTPOHHBIX MYYKOB
[TomympoBoIHUKH, UX COOCTBEHHAs U Bubmmotexa [IOK
62 NPHMCCHas1 IPOBOJMMOCTE. CBOHCTBA P— 23.04.24  https://m.edsoo.ru/ff0
n-niepexona. [lomynpoBoIHUKOBbIE 8436
PUOOPHI -
bubmoreka IIOK
63 HroroBasi KOHTpOJIbHAsK padoTa 25.04.24  https://m.edsoo.ru/ff0
c88be
DJIEKTPUYECKUM TOK B paCTBOpax U Bubmmorexa [JOK
64 PaCILIaBax SJICKIPOIUTOB. 30.04.24  https://m.edsoo.ru/ff0
DJIIeKTPOJIUTUYECKAS TUCCOIIUALIHS.
c82ba
DIIEKTPOIU3
DJIEKTPUYECKUM TOK B ra3ax. bubmuotexa [JOK
65 CaMOCTOATEIHHBIN U HECAMOCTOSTEITHHBIN 07.05.24  https://m.edsoo.ru/ff0

paspsa. Monnus. [1nasma

c84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DneKTpuYecKue NpuoOPsl U YCTPOUCTBA U
66 uX MpakTUYeckoe npumeHenue. [Ipasuna 1

bubmoreka [JOK
14.05.24  https://m.edsoo.ru/ff0

TEXHUKHU OE€30IIaCHOCTH c86fc
PesepBHEbIil ypok. O000MIAIOIINKA YPOK IO Brbmorexa LIOK
67 p YPOK. HIoT yp 1 16.05.24  hitps://m.eds00.ru/ff0
temaMm 10 xiacca
c8f6e
Pe3epBHEBII ypok. O000MIAOIUNA VPOK 10 Bubmmorexa LIOK
68 P YPOK. HIQIOTIH ¥P 1 21.05.24  https://m.edsoo.ru/ff0
temaMm 10 kJacca
c8c56
OBIHIEE KOJIMYECTBO YACOB 110 68 5 3

ITPOT'PAMME

I'PA®UK OHEHOYHBIX PABOT

KonTpoabHas padora Cpoxu npoBeeHus
BxoaHasi KOHTpoJIbHAs padoTa 1 Hepens
Konrpoabnas padora Ne 2 no teMe «Kunemarnka. /Ilunamrika. 3aKOHbI COXpaHEHUS 10 Henens
B MEXAHUKE)
Kounrpoabnasi pa6ora Ne 3 o reme «MomnekynspHas pusuka. OCHOBBI 19 nenens
TEPMOIUHAMUKI
Konrpoabnas padora Ne 4 o teme «nekrpocratuka. [locTtosHHbIM 28 Henens
AJICKTPUYECKUN TOK)
HNTorosasi KOHTpoOJIbHAs padoTa 30 Henens



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

HOYPOYHOE IINTAHUPOBAHMUE
11 KIIACC

Tema ypoka

ITocTostHHBIE MAarHUTHI U UX
B3auMoJiclicTBHE. MarHuTHOE MoJIE.
Bekrop MarauTHOM MHAYKIMU. JIMHUA
MarHUTHON MHIYKIIUU

MarauTHoO€ 1oJ1€ MPOBOTHUKA C TOKOM.
OnsiT Opcrena. Bzaumoneictere
MTPOBOJIHUKOB C TOKOM

Kouu4yecTBO yacoB

Kontpoa  IIpakTuu

JJIeKTPOHHBIE
uugposBbIe
oOpa3oBaresibHbIE

pecypchl

bu6mmoreka IJOK
https://m.edsoo.ru/ffO0
c9778

bubmoreka [IOK
https://m.edsoo.ru/ff0
c98fe

NaGopaTopHas paboTa «M3yuenue
MAardiuTHOI'O ITOJIA KaTYHIKH C TOKOM»

JleficTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ TOKOM. Cuia Amriepa.
NabopaTopHas paboTa «MccnenoBanue
JEUCTBUS ITOCTOSTHHOT'O MarHuTa Ha paMKy
C TOKOM»

JlericTBME MAarHUTHOIO TOJIS Ha
JBUKYIIYIOCS 3apsKEHHYI0 yacTuily. Cuia
Jlopenua. Pabota cunsl Jlopenua

bu6mmoreka IJOK
https://m.edsoo.ru/ff0
c98fe

bubmoteka IIOK
https://m.edsoo.ru/ffO
c9ac0

bubmoteka IIOK
https://m.edsoo.ru/ff0
c9df4



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

DnexkTpoMarauTHas uHaykius. [lotok
BEKTOpa MarHuTHo uHAykuuu. JJ1C

0 WHIYKIUHU. 3aKOH 3JIEKTPOMArHuTHOMN
nHayKuuu Papanes
NabopaTopHasa paboTa «MccnenoBanme bubmorexa LIOK

7 . https://m.edsoo.ru/ff0
SIBJICHUS SJIEKTPOMATHUTHOW UHTYKITUW

cals0

NuaykTUBHOCTB. SIBJICHME CAMOMHIYKIIUH.
BI[I([chaMOI/IHz[yKuHH. DHeprus o bubmorexa IIOK

8 https://m.edsoo.ru/ff0
MAarHUTHOTO TOJISI KATYIIKH C TOKOM. ca600
DJIEKTPOMAarHuTHOE MOJIe =
TexHuyeckue ycTporucTBa U ux
MIPUMEHEHUE: TTOCTOSTHHBIE MarHUTHI,

9 AJIEKTPOMArHUTHI, DJIEKTPOIBUTATENb,
YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

10 O6o6maronuit ypok «MarauTHoe moJie. ﬁgg;%ﬁ;%iiﬂﬁlﬁo
DJIEKTPOMarHUTHAsI MHTYKIIHS

cab82

KonTpoabHas padora no teme bubmuoteka [JOK

11 «MarautHoe 1oJje. DJIeKTpOMarHuTHAsI https://m.edsoo.ru/ff0
UHTYKIIHSD cad58
CB00OOIHBIE MEXaHUUYECKUE KOJIeOaHuUs.
FapMoinquKHe KoJieOaHus. YpaBHEHHUE bubmorera [IOK

12 https://m.edsoo.ru/ff0

rapMOHUYECKHUX KOJICOaHUM.
[IpeBparmienue sHepruu

caf06


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
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NabopaTopHasa paboTa «lccnenopanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJICOaHH I

13 rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»
Konebarenbhbiii KOHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUs B bubmoteka [JOK

14 UIeaJIbHOM KOJIe0aTeIbHOM KOHTYPE. https://m.edsoo.ru/ff0
AHaoTus MEXI1y MEXaHUYECKUMU U ch820
AJICKTPOMArHUTHBIMH KOJICOAHUSIMH
®opmyna ToMcoHa. 3aKOH COXpPaHECHUS bubmoreka [JOK

15 SHEPTUU B HJICATLHOM KOJIEOATEIHHOM https://m.edsoo.ru/ff0
KOHTYpe ch9c4
IIpencraBienue o 3aTyXarOImx
KoJieOaHusX. BeIHYK/IeHHbIE bubmoreka IIOK

16 MeXaHH4YeCKHe Koyebanus. Pe3oHaHc. https://m.edsoo.ru/ff0
BbIHY X IEHHBIE 3JICKTPOMATrHUTHBIC cbb86
KoJieOaHusI
ITepemennslil Tok. CHHYCOUIaTbHBIN
MePEMEHHBIN TOK. MOITHOCTH but6moreka [JOK

17 = mepeMEeHHOTO TOKa. AMIUTHTYIHOE U https://m.edsoo.ru/ff0
JCHCTBYIOIIEE 3HAUCHHUE CHIIBI TOKA U chd34
HAIPSOKCHUS

18 Tpancdopmarop. [IponsBoacTBo, nepegayda
1 TTOTPEOJICHUE DIICKTPUICCKON dSHEPT U
YCTpOHCTBO U IPAKTUIECKOE IPUMCHCHHE Bu6miorexa LIOK

19 AIIEKTPUYECKOTO 3BOHKA, TEHEpAaTOpa https://m.edsoo.ru/ff

MEPEMEHHOTO TOKA, JIMHUU
aeKTponepenay

cc324
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DKOJIOTUUECKHE PUCKH TPU TTPOU3BOJICTBE
anekTposneprun. Kynprypa

20 WCTIOJIb30BaHUS SJIEKTPOIHEPTUU B
MMOBCEHEBHOM KU3HU
MexaHuveckue BOJIHbI, yCIOBUS Bubmmotexa LIOK

91 | PacmpocTpaHeHus. [Tepuoa. CxopocThb https://m.edsoo.ru/ff0
pacnpocTpaHEHUs U JJIMHA BOJIHBI. cca5d
[ToniepeuHblie ¥ IPOIOIBHBIE BOJIHBI =
3ByK. CKOpOCTh 3ByKa. | pOMKOCTB 3BYKa. bubmorexa LTOK

22 https://m.edsoo.ru/ff0
BricoTa Tona. TemOp 3Byka

cccc

DIJIEKTPOMArHUTHBIE BOJIHBI, X CBOMCTBA U bubmoreka [JOK

23 ckopocts. [lIkana 3meKTpoMarHuTHBIX https://m.edsoo.ru/ff0
BOJIH ccfe0

24 [TpuHIUTIBI paIUOCBS3H U TEJICBUICHUS.
PasButue cpeacrts cBsazu. Paguonokanus

o5 Kounrpoabnas padora «Konebanus u Eggsﬁ?/(r)rfz:jztl)lo(.)rﬁlﬁO
BOJIHBI»

cc6f8

[IpsiMonuHEHOE pacpOCTpaHEHUE CBETA bubmuotexa [JOK

26 B omHOpOAHOM cpene. ToUeUHbI HCTOYHMK https://m.edsoo.ru/ff0
ceta. JIyu cBera cd350
OtpaxxkeHue cBeTa. 3aKOHbI OTPAKEHUS butmoreka [JOK

27  ceta. [ToctpoeHue n300pakeHH B https://m.edsoo.ru/ff0
IUIOCKOM 3€pKajie cd4e0
IIpenomiienue ceera. IlonHOE BHyTpEHHEE bubmuotexa [JOK

28  otpaxenwue. [IpenenbHbIi yroj MOJHOTO https://m.edsoo.ru/ff0

BHYTPEHHETO OTPaKeHUs
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JTabopaTopHasa paboTa «3mepenue

bubmoreka [JOK

29 https://m.edsoo.ru/ff0
MOKa3aTesis MPEJIOMIICHUS CTEKIIa»
cd67a
JIunzel. [TocTpoenue nzo0paxeHuii B bubnmuotexa [JOK
30  guuze. Dopmysia TOHKOM JTUH3BI. https://m.edsoo.ru/ff0
YBeInueHUE JIMH3BI cddle
31 NabopaTopHas paboTa «MccneqoBanme
CBOMCTB M300pakeHUM B JTMH3aX»
Hucnepcus cBera. CloXHBINA COCTaB
32 oenoro ceeta. L{Bet. JTabopaToOpHas
paboTa «HabmoaeHre AUciepCcuu CBeTay
bubmoreka IIOK
33 Esiepiepmum CBETA. Hudpakuus ceTa. https://m.edsoo.ru/ff
paKIMOHHAas penIeTKa ced2?
[ToriepeyHOCTh CBETOBBIX BOJIH. bubmorexa [TOK
34 Tonspusamus ceeta https://m.edsoo.ru/ff0
cf02e
35 OnTuyeckue MpuOOPHI U YCTPONUCTBA U
YCJIOBHSI X O€30MaCHOTO IPUMEHEHUS
['pasuIBl NPUMEHUMOCTH KJIIACCUYECKON bubmuoteka [JOK
36  wmexanuku. [TocTynaTel cienuamTbHON https://m.edsoo.ru/ff0
TEOPUH OTHOCUTEILHOCTH cf862
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. butmoreka [JOK
37  3amejieHUE BPEMCHU U COKpAILICHHUE https://m.edsoo.ru/ff0
JUTUHBI cfa4?2
DHEprust U UMIYJIbC PEIIITUBUCTCKON bubmuotexa [JOK
38 gacTHIlbl. CBsI3b MAcChI C SHEPrUei u https://m.edsoo.ru/ff0

HMITYJIbCOM. 3Heprm{ ITIOKOs

cfc68
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KonTpoabnas padora «Ontuka. OCHOBBI

bubmoreka [JOK

39 y https://m.edsoo.ru/ff0
CHeuaIbHON TEOPUH OTHOCUTEIBHOCTI
cf6f0
bubmoreka [JOK
40 E);;O;I:IC‘ ggﬁ)ﬁ?a Tnanica. Sueprus u https://m.edsoo.ru/ff0
g cfel6
a1 OtkpeiTHE U ucciaenoBanue potodrddexra. ﬁgg;?ﬁ;iigcgﬁ/ﬁo
Omnebitel A. I'. CtoneroBa
cffc4
3akonbl poTodddekra. YpaBHeHue bubnuotexa [JOK
42 OunmreitHa g Gotodddexra. «KpacHas https://m.edsoo.ru/ff0
rpanuna» Gorodrddexra d015e
43 JlaBreHue CBeTa.v Omnmrte! I1. H. JIcGenena. EES;I;/(?TT]ZI;E;(I)IC)?IS/ £0
XUMH4YecKoe AeHCTBHE CBETa
d04a6
TexHuyeckue ycTporucTBa U MPAKTUYECKOE
44 npuMeHeHue: (OTo3EMEHT, GOTOJATUHK,
COJIHEUHas OaTapesi, CBeTOIUO]
Pemenue 3ama4 no reme «JI€MEHTHI bubmorexa I[TIOK
45 CBAHTOBOMN OIITHKID https://m.edsoo.ru/ff0
d0302
Mopens atoma ToMcoHa. OnBITHI bubmoreka IIOK
46 Pesepdopa o paccesHUIO O-4acTHII. https://m.edsoo.ru/ff0
[TnaneTapHas Mojeab aToMa d09la
bubmoreka IIOK
47  Tlocrynatsl bopa https://m.edsoo.ru/ff0
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N3nydenue u norionieHrue GoTOHOB MPH

bubmoreka [JOK

48 HIepexo/ie aToMa C OJHOIO YPOBHS dHEPIHU https://m.edsoo.ru/ff0
Ha JIpyroii. Bumasl ciekTpoB dOafa
oo vl e B B 10K

49 p PITyCKYJIAP https://m.edso0.ru/ff0
nyanu3Mm. CHOHTaHHOE U BBIHYKJIEHHOE 40ca8
U3ITy4YeHHE -
OTKpbITHE PAINOAKTUBHOCTH. OTIBITHI bubmuoteka [JOK

50 Pesepdopa no onpeaeneHuio cocraBa https://m.edsoo.ru/ff0
PaIMOAaKTUBHOTO U3ITyUCHHUS dofd2
CgoiicTBa anb(da-, 6era-, raMma-

51 M3JIy4yeHus. BausHue paanoakTUBHOCTH Ha
’KUBBIC OPTaHU3MBI
OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbl?ba-pacngn. 9J’I€KTpOHTH];I)>II71 u bubmorexa [TOK

52 . https://m.edsoo.ru/ff0
MO3UTPOHHBIN OeTa-pacmaj. ['amma- 41162
H3JIy4YEeHUE -
DHeprus CBS3M HYKIIOHOB B SIIpE.
H):[egHHe peaKuHi;. Hz[epHmﬁIg)eaKTop. bubmorexa I[TIOK

53 https://m.edsoo.ru/ff0
[TpoGnemsrl, MEPCTIEKTHBEL, SKOIOTHIECKHE 41356
ACTIEKTHI SITICPHON YHEPTETUKH —
DneMeHTapHbIe YacTHUIbI. OTKPBITHE
Mo3UTpoHa. MeTo bl HAOIIOACHUS 1 Bubmmotexa LIOK

54 PETHCTPAIUN JICMEHTAPHBIX YaCTHII. hitps://m.edsoo.ru/ff

Kpyrnsiii cron «DyHaMmeHTanbHbIE
B3auMo/ielcTBUsS. EAMHCTBO (hr3nyecKoit
KapTUHBI MUpPa»

d0e38
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55

Bup 3Bé3nHoro Heba. Co3Be3nus, spKue
3BE3/1bI, IUTAHETHI, UX BUAUMOE IBI)KECHHE.
CojtHeuHas cucreMa

56

57

58

Comnaue. ConHeyHass aKTUBHOCTD.
Nctounuk sneprun CoJiHIIa U 3BE3]]

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTHUKHU.
3BE3/bI II1aBHOW MOCIEA0BATEIBHOCTH.
Brytpennee ctpoeHue 3BE3 .
CoBpeMEHHBIE TPEACTABIECHHUS O
IIPOUCXOKICHUH U 3Borony CoJIHIA U
3BE3]1

Muneunsii [lyte — Hama ["anakTuka.
ITonoxxenue u nBmxenne CoirHIa B
lNanaktuke. I'anmaktuku. YEpHbIe ABIPHI B
AIpax TATAKTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
bosbmoro B3peiBa. PenukroBoe
n3nydyeHue. MerarajgakTuka

Hepetennsie mpo0sieMbl aCTPOHOMUU

61

KonTpoabHasi padora «9JIeMEHTHI
ACTPOHOMUU U aCTPODU3UKI»

62

O6o6maronuii ypok. Posb ¢puzuku u
aACTPOHOMMH B 9KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMATIbHOM U
ATUYECKOM chepax NesITeIbHOCTH
yeJioBeKa




63

O6o6maronuii ypok. Posib 1 mecto
(bU3UKH 1 aCTPOHOMUU B COBPEMEHHOM
HAay4YHOM KapTHHE MUpPA

64

65

66

O6o0maromuit ypok. Ponb pusnyueckoi
TECOpUHU B GOPMUPOBAHUH TIPEICTABICHHUNA
o (pu3mUeckoit KapTHHE MUpA

O6o6maronuit ypok. Mecto ¢puzndeckoin
KapTUHBI MUpPa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O NPUPOJE

PesepBHbIl ypok. MarauTHoOE 1oJe.
DJIeKTpOMarHuTHas MHTYKIIHS

67

68

PezepBHbIii ypok. OnTuka. OCHOBBI
CIICLIMaIbHON TEOPUH OTHOCUTEIILHOCTH

Pesepubiii ypok. KBantoBas (usuka.
DneMEeHThI ACTPOHOMHH U aCTPOPUBUKHU

bubmoreka IIOK
https://m.edsoo.ru/ff0
d1784

OBHIEE KOJIMYECTBO YACOB 110
IMPOT'PAMME

68
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YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®wuswmka, 10 xnacce/ I'eanenmreitn JI1.O., Bynatoa A.A., Kopuunses UL.H.,
Komknna A.B., O0miecTBo ¢ orpaHi4eHHON OTBETCTBEHHOCTHI0 « bBUHOM.
JlaGopartopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbCTBO
«IIpocBernienue»

2. ®dusuka, 11 knacc/ I'ennenmreiid JI1.O., bynaroa A.A., Kopuuises 1.H.,
Komxkuna A.B., Ob61miecTBo ¢ orpaHiueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlaGopartopus 3HaHUN»; AKIIMOHEpHOE 0011ecTBO «M31aTenbCcTBO
«IIpocBernienue»

3. ®wuzuka. 3agaunuk. 10-11 ki.: yuebnoe nmocoodue / A.Il. PeimkeBuu.- 18-¢ uzs.,
crepeotutt. — M.: Jlpoda, 2015

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Ilpumepnas pabouas nporpamma. DU3NKA 10 knacc bazoseiit yposens / J1.O.
I'ennenmirenin, A.A. bynarosa, I.H. Kopaunbses, A.B. Komknna - Mocksa
«BHOM. JlabopaTopus 3Hanuii» 2020r.;
2. ®U3UKA 11 xnacc bazossiii yposens / JI.O. 'ennenimreiin, A.A. bynartosa,
N.H. KopuauibeB, A.B. Komkunna - Mocksa «IIpocsemenune» 2021r.

3. 'enpenmreiin JI1.O. ®duszuka 10-11 knace. 3agadynuk 11 001meo0pa3oBaTeIbHBIX
yupexaeHuit (0a3oBbiii ypoBeHb)/M.:Muemo3una, 2012
4. Iunaktnueckue matepuansl. ®uzuka. 10-11 knacc Mapon A.E., Mapon E.A.-
M.: lpoda, 2012

5. TemaTudeckrue KOHTPOJIbHBIE U CAMOCTOSITEeIbHBIE paboThl 0 pusuke. 10-11
kiacc / O.W. I'pomiieBa. - M.: M3narenbctBo «OK3amen», 2016.
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3. YUN.py
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http://www.metodist.lbz.ru/

OLHEHOYHBIE MATEPHUAJIbI

B MBOY COII Ne 12 npunsTa maTudauibHas MIKajga OTMETOK ISl 00y4YaroIuxcs
10-11 xmaccos:

«5» - OTINYHO

«4» - Xopo1110

«3» - yIOBIETBOPUTEIHHO

«2» - HEYJIOBJIETBOPUTEIIHHO

«1» - OTCyTCTBHE OTBETA WU PaOOTHI 10 HEYBAKHUTEILHON IPHUUNHE

1. OHeHKa YCTHBIX OTBE€TOB oﬁyqamumxcsl o nNpeamMeTy «Pu3uka»

OueHka «5» craBUTCS B TOM CcCllydae, €CJIM Yy4alluics: OOHapy:KHMBAaeT BEPHOE
MMOHMMaHUe  (PHU3UYEeCKOM  CYIIHOCTH M pacCMaTpuUBacMbIX  SBJICHHUM |
3aKOHOMEPHOCTEW 3aKOHOB M TE€OPHUU, NAET TOYHOE OMPEICICHUE M HCTOJIKOBAHUE
OCHOBHBIX TIOHSTHUW, 3aKOHOB, TEOPHH, a TAKXKE TMPABWIBHOE OINPEACICHUE
(bU3MYeCKO BEIMYMHBI, UX CAUHUI] U CLIOCOOOB M3MEPEHUS;, MPABWIHHO BBIMOIHSET
YepTeXKHU, CXeMbl U TrpaduKu, COMYTCTBYIOIIUME OTBETY; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COMNPOBOXKJAET paccka3 HOBBIMU IpUMEpPaMU, YMEET
MPUMEHATH 3HAHUS B HOBOM CHUTyalldd IPU BBIOJIHECHUM MPAKTUYECKUX 3aJaHUM,
MOET YCTAaHOBUTH CBSI3b MEXKAY M3yYa€MbIM U PAHEE U3YUYCHHBIM MATEPHUAIIOM 10
Kypcy GU3UKH, a TaKke C MaTepuajoM YCBOCHHBIM TIPH HM3YYCHUU JIPYTUX
MPEIMETOB.

Ouenka «4» CTaBUTCS, €CIM OTBET YJIOBJIETBOPSET OCHOBHBIM TpPEOOBaHMSIM Ha
OTIEHKY «5», HO YydYalluics HE HCMOJb3yeT COOCTBEHHBIN IIJIaH OTBETA, HOBBIC
MIPUMEpPHI, HE TPUMEHSIET 3HAHUSI B HOBOM CUTyalluid, HE MCIOJIb3YET CBS3U C paHEE
M3YyYEHHOM MaTepuajoM H MaTepuajoM, YCBOEHHBIM MpPHU HU3YYEHUHU JAPYTIUX
MPEIMETOB.

Ouenka «3» cTaBUTCs, €Clid 0OJbIIAs YaCTh OTBETA YAOBIETBOPSAET TPEOOBAHUAM K
OTBETY Ha OLIEHKY «4», HO B OTBETE€ OOHAPYXUBAIOTCS OTIENIbHbIE MPOOENbI, HE
MPENATCTBYIOUIME JANbHENIIEMY YCBOECHHIO NPOrPAMMHOIO MaTepHalla, y4alluhcs
YMEET IPUMEHATHh IIOJIYYEHHBIE 3HAaHMS: IPU PEUIEHUWM MPOCTBIX 3aaad ¢
HCIIOJIb30BaHUEM TOTOBBIX (OpMyJ, HO 3aTpyAHsSIETCS NpH pELIEeHUH 3anad,
TpeOyromux npeodpazoBanus Gopmy.

OueHka «2» CTaBUTCA B TOM CIIy4ae, €CJIM Y4YalllUiCs HE OBJIAJIE] OCHOBHBIMU
3HAHUSAMHU, U YMEHUSMU B COOTBETCTBUH C TPEOOBAHUSIMU MPOTPAMMBI.

OlIeHKa «1» CTaBHUTCA, CCJIIM YYCHUK HC MOXCT OTBCTUTL HHM Ha OJHWH U3
IMOCTABJICHHBIX BOIIPOCOB. B nucbMeHHBIX KOHTPOJIbHBIX pa60Tax YUUTBIBACTCA
TAKIKC, KaKyr0 94aCTb pa6OTBI BBIITOJIHUJT YHCHUK.




2. OneHka Ja00paTopHbIX padoT 00yUyaomMXxcs 1o npeamery «@uszunka

OuneHka «5» cTaBUTCS B TOM CIIy4yae, €CJIM YYaIlUICs BBIIOJHIWI paboTy B 00BbEME ¢
COONIOIGCHUEM HEOOXOAMMON  IOCJIENOBAaTEIbHOCTH  IPOBENEHUS  OIBITOB U
U3MEpPEHUH; CaMOCTOSITEIBHO CMOHTHPOBAJI HEOOXOAMMOE OOOpyAOBaHHE, BCE
ONBITHl MPOBEJN MPAaBUIBHO W TOJYYHWJ NPABWIbHBIE PE3YJbTaTbl U BBIBOJBI,
MIPaBUJIBHO BBINOJIHWJ aHAIM3 NorpemHocrer; coodmonan Th Tpynma; B oruére
MPaBUIBHO M AaKKypaTHO BBINOJHWI BCE 3alKMCH, TAOIUIBI, YEPTEXKHU, CXEMBI,
rpadyKy U BEIYUCITICHHUS.

OueHka «4» CTaBUTCSA B TOM CiIydae, €Ciu ObUIA BBHITIOJHEHBI TPEOOBAHMS K OIEHKE
«5», HO.

- YYaImunucs TomycTui 2-3 HejoueTa win 1 HerpyOyro ommoKy:

- ONBIT TIPOBOJWJICS B YCJOBHUSAX, HE OOCCICUMBAIONIUX JTOCTATOYHOW TOYHOCTH
U3MEPEHUN;

- OKCTICPUMEHT MPOBECH HE MOTHOCTHIO;

- B ONHWCAHUM HAOIIOJEHWN W3 OIbITa JOMYCTHJI HETOYHOCTH, BBIBOJABI CIeiall
HETIOJTHBIE.

Onenka «3» craBUTCS, €CIU

- PE3yJIbTAaT BBIIIOJIHCHHA IIO3BOJIACT IIOJYYUTDH IIPABUJIBHBIC BBIBOJABI, HO B XOIC
IIPpOBCACHU: OIIBLITOB U I/IBMGPGHI/Iﬁ ObLIH AOITYIICHBI OHII/I6KI/I,

- MPAaBUJILHO OTPEACINI IIENIb OMBITA; PA0OTY BBITIOJHSICT MPABUILHO HE MEHEE YeM
HAITOJIOBUHY, OJHAKO OOBEM BBITOJTHEHHOW YacTH TaKOB, YTO TO3BOJISIET MOJYYHTh
MPaBUJIBLHBIA PE3yJIbTaThl W BBIBOJALI 110 OCHOBHBIM, TPHUHIIUIIAAILHO BaKHBIM
3aiayaM paboThI;

- Wi noadop obopyoBaHus, OOBEKTOB, MATEPHAJIOB, a TakKe padOThl IO HAYaITy
OTBITA MPOBEJ C TIOMOIIBI0 YUUTENS; UM B XOJI€ MPOBEJCHUS OMbITAa U U3MEPEHUM
OBLITM IOTYIIIEHBI OMMOKK B OMMCAHUN HAOMIOACHUH, (POPMYITUPOBAHUH BHIBOJIOB,;

- OMBIT MPOBOJUJICS B HEPAIMOHAIBHBIX YCIOBHUSAX, YTO TPUBENIO K MOJIYYCHHUIO
PE3YNBTATOB C OOJIBIIIEH MOTPEITHOCTHIO;

- B OT4YeTe ObUIM JOMYIIEHBI B 00IICH CI0KHOCTU HE Oojiee ABYX OLIMOOK (B 3aMUCSIX
SAVHUII], U3MEPCHUSX, B

BBIUMCIICHUSIX, Tpadukax, TaOIUIaX, CXeMaX, aHaju3e MOrpenrHoCTed W T.1I.)
HEMPUHITUTTHAIBHOTO JUTsl JAHHOW paboThl XapakTepa, HO TIOBJIMSBIINX HA PE3yIbTaT
BBITIOJTHCHHS,

- HE BBIMIOJIHEH COBCEM, WJIM BBINIOJHEH HEBEpHO aHaiu3 norpemrHocten (10-11-wiid
KJIacc);

- J0IycCKaeT TpyOyio omuOKy B X0/€ dKCIIepuMeHTa (B 00bsICHEHNH, B 0(OpMIICHUN
paboThl, B COOJIOJEHUU TPABWJI TEXHUKU OE30MacCHOCTH C MaTepuaiaMu |
o0opyI0BaHUEM ), KOTOPAsi UCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OueHka «2» CTaBUTCS, €CJIA 00yJaronuics

- HC OIIpCACINII CaMOCTOATCIBHO LICJIb OIIbITA,; BBIIIOJHUII pa60Ty HC ITIOJIHOCTBIO,



- HE MOATOTOBHJI HYKHOE 00Opy/J0OBaHHE U 0OBEM BBIMIOJHEHHOW YacTH padOTHI HE
MO3BOJIAET C/AENATh MPABUIbHBIX BHIBOJIOB;

- WM ONBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOTIOACHHSI MPOU3BOININCH HETIPABUIIBHO;
- WU B X0Jie pabOTHl U B OTYETE OOHAPYXIINCh B COBOKYMHOCTH BCE HEAOCTATKH,
OTMEUYEHHBIE B TPEOOBAHMSIX K OIICHKE «3»;

- IomycKaeTcst Be U Oosiee TpyObie OMMOKU BXOJI€ KCIICPUMEHTA, B OOBSICHCHHH, B
odopmiieHHH pabOTHI, B COOJIFOACHUHN TTPAaBUII TEXHUKH O€30IaCHOCTH IpU padoTe ¢
BEIICCTBAMH H OOOpYIOBaHWEM, KOTOPbIE HE MOXET WCIPaBUTh Jaxe II0
TpeOOBAHUIO YUUTEIIS.

Ouenka «1» cTaBUTCS, €ClIM 00yYaroIUNCs:

- IOJTHOCTBIO HE CyMeJ HayaTh U 0()OPMUTH OTIBIT; HE BHINOJIHSAET paboTy;

- MOKAa3bIBaET OTCYTCTBHE SKCIIEPUMEHTAIBHBIX YMEHUW; HE COOMIOAAN WA Tpy0o
Hapylui TpeboBaHusl 0€30MaCHOCTH TPY/Ia.

3. OuneHka CcaMOCTOSITEJIbHBIX H KOHTPOJBHBIX pPadoT oO0y4yarumuxcss 10
npeamery «@uznka»

OueHka «5» CTaBsAT, €CiiM, 00YYalONIIMIICSd MOKa3bIBa€T MOHUMaHUE (DU3NUECKOU
CYIIHOCTH COJCpP)KaHUSl 3aJayd, HECTAaHJApPTHOCTh €€ pEIICHUs, MPaABUIBHOCTD
pelieHus, TPUCYTCTBYET mpeoOpa3oBaHuss (GopMysd, NOpU OLECHUBAHUU 3a/ad
YUYUTBHIBAETCS] YPOBEHD CIIOKHOCTH.

OueHka «4» CTaBiT, €ciid, 00yJarolUics YMEET aHaM3UPOBaTh YCIOBHE 3aJayH,
ITIOKA3bIBAECT MPABUIBHOCTH PEHIEHHs TUNOBBIX 3aJa4 C INPUMEHEHUEM 3HAHUU
3aKOHOB W SIBJIEHMI, yMeeT NmpeoOpa3oBbIBaTh (POPMYIbl, MOJyYaeT MPaBUIbHBIN
KOHEUYHBIW PE3YJIbTaT, IPY PELUICHUN 3a/1a4 YUYUTHIBAETCS YPOBEHD CIIOKHOCTH.

Ouenka «3» CTapBiT, €clid NPU PELICHUH 337a4 OOy4YarolIMiicsl yMEeT y3HaBaTh U
paznuyath (GOPMYJbl, yMEET IOoJy4yaThb NPaBUIbHBIA OTBET TMpU PEHICHUU
npocTelmx 3agay 0e3 mpeodpazoBaHuii popmyi.

OneHka «2» CTaBiT, ecliu O0ydYaroluiics He OBJaje] 3HAHUAMU U YMEHHUSIMH Ha
YPOBHE MUHUMAJIbHBIX TPEOOBAHUN TPOTPAMMBI.

4. OeHKa TECTOBBIX 3aaHMI 00y4AKOIIMXCH MO npeaMeTy «Du3uKa»

Otmerka «2» — ot 0 10 50 %
Otrmerka «3» — ot 51 % 1o 70 %
OtMmerka «4» — ot 71 % 1o 85 %
OtmerKka «5» — ot 86 % 10 100 %



		2023-11-15T16:40:53+0400
	Рассамагина Елена Николаевна




