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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yudéroM enepaibHONM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcsa 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEAU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITAThl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay no rojgaM 00y4yeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpenelseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTMKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCa, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIA] B (POpPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMIOJTHEHUN UMHU YU4E€OHBIX MCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAJ HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3iesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYCCKUX IMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (huU3MUecKkue Teopuu ((hopMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TEOPUH, IS ONUCAaHWUS €CTeCTBCHHO-HAYYHBIX SIBIICHUH U
MPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCET0 3a CUET OpraHU3allud IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYarolIuXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHallleHus kabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAJACHUE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPETIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHWE yHaENsSETCS PEHICHUIO PAcYETHBIX W KAdYeCTBCHHBIX
3agad. [lpu 3TOM 1m7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHON (PU3NUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U HUHTErpuUpys 3HaHUS M3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM AOHKHO OBITH
HE00XoauMoOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMoOHHOE  00Opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0OOpy/OBaHWE MJi1 YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUN QHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SIBJISIFOTCS:

e (opmupoBanue HHTEpeca W CTpEeMJICHUS OOYYArONIMXCS K HAYyYHOMY
W3YUYCHUIO TIPUPOJIBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (OopMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE YMEHHUU OOBICHATH SBICHUS C HCIOJH30BAHHEM
bu3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mpenCTaBICHUNA O pONM (PUBUKHU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTrkeHrne ITUX I1enei o0ecrednBaeTCsl pEelIeHHeM CIEeIyIOINX 3a71ad B

nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 3aJad4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M TPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpe/IeNIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJI Pa3BUTUSl YMEHHUH NMPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHentHoe  nBuXeHue. JIBMKEHHE  MATEpUAIbBHOW TOYKM IO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGmionenue paBuxkeHUst Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEICIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA JU1s1 MaTepUaIbHbBIX TOUYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectu. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPAOTO Tea.

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

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akon HprotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHMEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogiekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama Temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckrue YCTPOWCTBA H TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXMOJIEKYIISPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonnuecTBo TeIioThl U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3ompoleccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecammuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcTayumM3aius. Y AelbHas TerioTa miaBienus. Cyoaumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsan0oB. 3akoH Kyiona. ToueuyHbli 3IEKTPUYECKU 3aps.
Onektpuyeckoe rmone. Hanpsok€HHOCTh  anekTpuueckoro modist.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasl MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3€MIICHHE DSJIEKTPOIPHOOPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUSI MEXXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE COINPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PaGora amekTpumueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma i1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBIN M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue DSIIEKTPOABWKYIIEH cuibl. KopoTkoe 3ambIKkaHuE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHe), JBUraTreilb BHYTPEHHErO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JEKTPOHArPEBATEIIBHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN Cyneprno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IHMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzanmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BU>KEHUE 3apsKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBneHue DNEeKTpOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIAs CUjla HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnekrpuyeckoe Moje. IDICKTPOABWKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBIE€HME CAMOMHIAYKIMU. OJCKTPOABWKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUSA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

KonebarenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrummryga u (aza koseOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUsl MEXIYy MEXaHHYECKUMH U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyXA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATEIBHONH CUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKUI MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusT W JJuMHA BOJIHBL. [lomepedHble W TPOJOJIBHBIE BOJIHBI.
HNuTtepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUE, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenune orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroja MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg numH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Dopmysa TOHKON JUH3BL. Y BEJIHYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHHuecKue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHkl.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB M300paKeHU B JTMH3AX.

Mogenn MUKpPOCKOITa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue CriekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUer U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s gportodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COTHEUHasi ObaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nyduenue u mnorjomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cneKkTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue YCTpPOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JImHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

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

Snepnsbie peakunu. [lenenue u cuHTeE3 AI€EP.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, simepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pasznen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3ausi, spKye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum CoiHIA@ U 3BE3.
3BE3/1bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETUMOCTB». 3BE3IBI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ia. Pa3beranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOPY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJyIIAPHs U IPKHUE 3BE3MBL.

Hab6mnronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B 5SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUH B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, pOJib (PU3HUYECKON TEOPUU
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHs B 11 kiacce oCylIecTBIsIETCA C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XMMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHHE, Hay4HbIM (akT, rumore3a, (Guznueckas BeJIWYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX MPOEKIHWH HA OCH KOOPIHHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAaU TIOCKUX (GUryp u oobémMa Ted.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIil YPOBEHB) JOJDKHO OOCCICUHUTHh JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE PEaTn3allii OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIICYETOBEYECKUX T'yMAaHUCTHUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHUE B3aMMOJEHCTBOBATh C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X (QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
NpUCYIIEro (pU3nYecKoi HayKe;



5)Tpy10BOro BOCIIMTAHMS:

HMHTEpPEC K pa3IMyHbIM cdepam npodhecCUOHATBLHOU NeATeTbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6)3K0/10r14eCKOro BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIbHOCTH SKOJOTMYECKONM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7)IEHHOCTH HAYYHOI'0 IMO3HAHMS:

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

OCO3HAaHHUE IIEHHOCTH HAy4YHOU JEATENIbHOCTH, TOTOBHOCTh B IPOLECCE
u3ydyeHus: (U3UKM  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYATILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jilornueckue JaeicTBUA:
CaMOCTOSITEIbHO  (OPMYJIHMpPOBaTH W aKTyalIM3UpOBaTh  MpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENCNIATh LENU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pazpabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ Y4ETOM aHali3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJBHOIO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI,;
pa3BUBaTh KPEaTHUBHOE MBIILICHHUE PH PEIISHUH )KU3HESHHBIX ITPOOJIEM.
ba3oBble ucciaenoBareabCckue AeiicTBUA:
BJIAJICTh HAYYHOH TEPMHUHOJIOTUEH, KJIIOUEBBIMU MOHATHUSMU M METOAAMHU
(bu3nYeCKO HAYKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN NESITEIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KAa3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA 1O (U3UKE B MPAKTUUYECKYIO 001acThb
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJI€Th HABBIKAMHU MOJy4YeHUs] MHPOpMauu (PU3HUECKOTO COJEPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEPIPETAlNi0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
peCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTMI B pElIeHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAaHWA B Pa3IUYHBIX (GopMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUH U LEIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (HU3MKKM U BO BHE-YPOUHOM
NEeATEIbHOCTH;



pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarh pojau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YyaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe ACHCTBHS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NESITEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYIUIMH B 00JacTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyIbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHHUMATh PEIICHUS IO HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
NEeATEILHOCTH;

MPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pPe3yIbTaTOB
JeSATCIIbHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce nocTmKEHUS JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
mo (u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOIIMOHAJILHBIN UHTCIUICKT, TIPEATOIar AFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTHPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATEHOE COCTOSTHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU WU
TE€XHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEIIeH:
MaTepuagbHas TOUKa, HHEpIUaIbHAas CUCTeMa OTCYETa, a0CONIIOTHO TBEPAOE TEJO,
UJICaJbHBIN a3, MOACIM CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU (PU3NUECKUX 3a/1aY;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEUIECTBA U
DJICKTPOJUHAMMUKHU:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  IMPSIMOJIMHEWMHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoieicTBre Ten, (g dy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00hEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTALIM3AlUs, KUIICHHUE,
BJIAXKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Tra3a B  H30mponeccax,
ANEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIB)KCHHE, HCIOJB3yS (DU3UUECKHE BEIMYHUHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCThb, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIMHOCTh;, MpPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3yEMbIX BEIMYUH, HMX OOO3HAUCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJINYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JABJICHWE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYECKasi SHEPTUSl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIpATUUHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yeMbIX BEJIMYMH, MX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUHNHAM;

OIMCHIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJISI, IIOTEHLMAJ, PA3HOCTh MOTEHIMAJIOB;
NP OINHMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEITMYMH, WX OOO3HAUCHUS] W EIUHHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJTMYHHY C IPYTUMH BEIHUYNHAMU,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3NUecKue
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOU DHEPTUU TEMJIOBOIO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIb,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS MAaIlUMH, MHPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MAaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLECCOB C HCIOJb30BAHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHHUH, IPU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(bOopMyIMpPOBATh BHIBOIHI,

OCYILECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B
BU/JI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTo OKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKue SABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy9aeMyto HH()OPMAIINIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU



yCTpOMCTBaMH, JIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpEACE;

paboTaTh B TIpyHIE C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYMMbl, PalMOHAIBHO pACHpeeisTh OO0S3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMaTPUBAEMON IPOOJIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(du3nyeCcKoil KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sijipa MpH pPELIeHUN (U3NUECKUX
3a/1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBJICHUS (IIPOLECCH) U OOBIACHITh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aHMMOJCVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM M JIBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, NPSIMOJIMHENHOE PACHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), cCBETOBOE HaBICHUE, BOSHUKHOBEHUE
JIMHEWYaTOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas
PaaOaKTUBHOCTH;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYHMHBIL:
DIIEKTPUYECKUIN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuia Ammepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKW, DHEPrus AJIEKTPUYECKOTO0 M MATrHUTHOTO MOJIEW, MEPUOJ M YaCTOTa
Koje0aHUN B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIM
CMBIC]I HCIOJBb3YEMBIX BEJIMYMH, MX OO0O3HAYEHUSI W E€IUHUIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBJICHUS U MPOILECCHI, HCMOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
JacToTa CBETA, SHEPTUs U UMMYJIbC (DOTOHA, IEPHO]I TIOJIypaciaja, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICI
UCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JIAHHYI (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (PU3NUECKON BETUUUHBI;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapaieibHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
MHIYKIIAH, 3aKOH MPSIMOJMHEHMHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHa i1 doTodddekTa,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4uCia, mocrynaTtel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMAaTHYEeCKOe BBIPAXKEHHE M YCIOBHUSA (TpaHHIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEATh HANIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHa;

CTPOWTh M OIKMCHIBATh H300paKCHHE, CO37aBaeMOC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpoOiieMy/3aadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT H
bopMyIIHMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHbIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCHUMOCTH  (DM3WYECKUX BEIWYUH C HCIIOJb30BaHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYMUH B BHUJE TAOJUIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000opy10BaHUS;

pemiath pacu€THple 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJTB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJM3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEJIUYHUHBI U (HOPMYIIbI,
HEOOXOUMbIE JUIsl €€ pEIIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
MOJIy4YEHHOTr'0 3HauY€HUs (PU3MUECKON BEIUUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U TIPEJCTABJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30IaCHOI0 UCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIsl o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;

paboTaThb B TIpynme C BBHIMOJIHEHUEM pA3JIUYHBIX COLUANBHBIX pOJEH,
IUIAaHUPOBATh PadOTy TPYMNIbl, PALUMOHAIBHO pacCHpelnessiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1.OU3UKA U METO/Ibl HAYUYHOI'O IO3HAHMU S
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2.MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pa3znen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
eKTpOCTaTHKA 0 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1.2JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
frraKa https://m.edsoo.ru/7f41c97c¢
Hroro no paszneny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁﬂucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa [OK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM | bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHEWHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | bubnnoreka [JOK
JBHKECHUEC https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa [IOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipuniun otHOcUTENbHOCTH [ anues. 1 bubnmnoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 CyHepIo3nnu cuii. Bropoii 3akoH bubmorexa LOK
yrep ' p 5 https://m.edsoo.ru/ff0c3be8
HprotoHa 1151 MaTrepraibHOM TOUKH

10 Tperun 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUajJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuina tpenus. Koaddbunment tpenus.

13 Cuna Zgn OTI/IBJ'ICI({bI/I(lS)I apu I[BI/I)I:(eHI/II/I bubmmorexa LHOK

P P https://m.edsoo.ru/ff0c3176
Teaa B JKUAKOCTH HJIN ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cmibl. ITnedo cuiel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEA
HNMnynbec MaTepuanbHOU TOUKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnmnoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [TorennmanesHas 3HEPrUsL. bu6mmoreka [JOK




18

[ToTeHumanbHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[MoreHumansHast 3HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU SHEPTHUU CUCTCMEI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ffOc461a

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

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3pexKEHHOT0 ra3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3MeHnenust. KommnuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOI'O UI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenpHAs TEINIOEMKOCTE BEIIeCTBA.
32 KonugecTBo TemnoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHbIN Mpoiecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs mpoIieccoB B bubnmnoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LHOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubmmorexa [OK
Ayxa. HAChI https://m.edsoo.n/ff0c64d8
nap
Teepnoe Teno. Kpucramnmueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMI0TA MJIaBICHUS bubmmorexa [TOK
! ' https://m.edsoo.n/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHCHHE TEIIOBOTO baar https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DINEKTPUISCKUN bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOIO 3apsijia
B3aumoneucTsue 3apsiioB. 3aKoH
47 Kynona. TouedHBIN DIIEKTPUICCKUN buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3suuuu bubnunoreka [JOK
ANEKTPUYECKHUX Toseu. JInnuu https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexkTpoeMkocTh. KoHmencarto
p A P https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTD TIOCKOTO
52 KOHJEHcaTopa. DHEPTHU 3apsKEHHOTO bubmmorera [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpHUHTEpa.
DIeKTpOoCTaTUYECKas 3alIHTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarenvHoOE, MapaiesbHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

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

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

58

3axoH OMa a1 OJIHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
MeTaJuIoB. 3aBUCUMOCTh
CONIPOTHUBIICHHS METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

61

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBEIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DNEKTPUYECKUH TOK B PACTBOPAX U

2 paciuiaBax JE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYEeCKUH TOK B ra3ax.

63 CaMOCTOSITeIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psl. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOoKkH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabora o Teme "DneKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O600maronmii ypok | bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue f/II:;:eHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
BekrTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa crtbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs NIeYb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. aﬂeKTpOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebarenbabid KOHTYp. CBOOOIHBIC

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kose0anus

[lepemennbn Tok. CUHYCOMIANIBHBIA
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JICWCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaNpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

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

19

YCTpOUCTBO U MPAKTHUYECKOE
[IPUMEHEHHUE DJIEKTPUYECKOT O 3BOHKA,
reHeparopa IepeMEeHHOro TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJIEKTPO’HEPTIHH B IOBCEAHEBHOU
AKU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
9 bubnuorexa [{OK
23 cBOHMCTBA U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ffOcd4e0
n300pakeHUH B TUIOCKOM 3€pKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxenue. [IpenensHbin bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3odpaxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIACCUYECKOHW MeXxaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIbHOU TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIBHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameJieHre BpeMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfad?2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSITUBUCTCKON
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELMATIBHON TEOpUU

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 ekta. O A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffcd
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QI/IVHH_ITGI(/lIiHa H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/fi0d015e
«Kpacnas rpanumna» ¢potosaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUYECKOE IEUCTBUE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu brbmmorexa [TOK
pPOpAA 1O p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoteka IIOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBbIe cBorcTBa YacTHIl. BoTHEBI
. bubnuorexa [IOK
49 ne bpowna. KopnyckynsipHo-

BOJTHOBOH nyayin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaowuctBa anb(da-, 6era-, ramma-
n3iydeHus. Biausxue
PaIMOAaKTUBHOCTH Ha )KHUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIW U MIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbid
peaktop. [Ipo6iiemMbl, TEPCIEKTUBHI,
9KOJIOTUYECKUE ACTIEKTHI SIEPHOU
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrasiii cron «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. EAMHCTBO
(bu3MUECKOU KapTUHBI MHPa»

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nH0r0 HeOa. Co3Be3nus,
SIPKUE 3BE3/IbI, TNTAHETHI, UX BUANMOE
nBmxenne. ConHeyHas cucTeMa

56

Connne. ConHevHasi akTHBHOCTb.
WcTtounuk sHeprun ConHua u 3B€311




57

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TTTABHOW
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUU U
sporonny CoJIHIa U 3BE3

58

Muneunsin I[lyTe — Hama 'anakTuka.
[Tonoxenue u nuxenne CoyHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TAIAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax eaTeTbHOCTH
YyeloBeKa

63

64

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06utaromuit ypok. Pomib
¢uznveckoii Teopun B HopMupoBaHUH
MIpe/ICTaBICHUH 0 PU3nYecKon
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. 1
DneKTpOMarHuTHasi MHAYKLHS
Pesepubiit ypok. OnTuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas ¢pusuka.

68 SHGAEeHTH};I::TpOHOMHH U * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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