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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHM U TPEeOOBAHUN K pe3ylibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanuu, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcsa 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEAU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPENENSAIOTCA OCHOBHBIE LIETM M3Y4YeHUs] (PM3HKUM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TNIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNiseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jjs ypOBHS CpeAHEro ooO1mero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXXHO paccMaTpUBaTh KaK MPUHIMIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
o0benuHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKONW HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3MKK ¢ pa3BUTHEM OOImeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYECKUX TMPHIIOKESHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po6JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (U3UKH Ha YpOBHE CPEAHETO OOIIero
oOpa3oBaHusl SBISAIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJIS OINWCAHUA €CTECTBCHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YYarolnXCA.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTANILHBIX KPAaTKOBPEMEHHBIX OKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamme 1o (usnke oObeIMHEHBI B OOMIMK CIIMCOK YUYCHHYECKUX
pakTUYecKux paboT. BeigeneHne B yka3aHHOM mepedyHe j1abopaTopHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHallleHus kabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAJACHUE
OOYYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS, WCCIETOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3amad. [Ipu 3TOM mI9 pacUETHRIX 3a/1ad MPUOPUTETOM SIBIIIOTCS 3a7a4d C SIBHO
3aJIaHHOMN (PU3UIECKOIN MOJIEIBIO, TIO3BOJISIIOIINE TPUMEHSATh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3MKK HAa YPOBHE CPEIHETO 001Iero 00pa3oBaHus TOJDKEH NU3ydaThCs B yCIOBUSX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE00XoauMoOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme mo (pU3MKe YUEHHUYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opyI0BaHHE.
JleMoHcTpallMoHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TIPUMCHCHHH.
JlaGopatopHoe 00O0OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJammmxcs. TeMaTH4ecKue KOMILUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.
OCHOBHBIMH TIEJIIMH U3y4CHUS PU3UKHU B 00IIEM 00pa30BAHUHU SIBIISIIOTCS
e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HMHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJIICHHSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHWE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM

bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpenCTaBICHUNA O PONMHM (PUBMKHU IS PA3BUTHS JPYTUX

CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIYIOIMNX 3a7ad B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHus:



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 MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHHE (UBMYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

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

e CO3JaHME YCIIOBUH AJIl pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIbCKOM,
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 kmacce — 68 gacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®usuka — Hayka o mnpupone. Hayuneie mMeTOonbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MogaenupoBanue (u3NYECKUX SBICHUM M mporeccoB. HayuHble TMmoOTe3bl.
®dusnyeckre 3aKOHbI U TEOPHUH. |'paHUIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

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

Jlemoncmpayuu

AnanoroBsle W 1UGPOBBIE U3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHE  MaTEpUAIBHOM  TOYKH  TIO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadun.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBaHue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWIKEHHMS Teja, OPOIICHHOrO MO YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY NYTSIMHU, NPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tskectd. llepBasgs kocMmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. KosdduimenT tpenus.
Cuita conpoTUBIIEHUS MPU JIBUKEHUU TEJA B AKUJKOCTH WIIH rase.

[TocTynarenpHOE U BpalllaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

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

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pEe3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

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

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIHATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgiekysipHast u3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTtul] rasza. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUE H3OMPOLECCOB: H30TEpMa, H30XO0Pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HICANBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIydCHUE. Y I€IIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh poIieccoB 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
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTATENb
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 IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y AelbHas TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MNPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYeCKuil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHUS
AIIEKTPUYECKOTO 3apsijaa.
BsaumopeiictBue 3apsa10B. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKU 3apsi.
Onekrpuyeckoe rmone. Hanpsok€HHOCTh  anekTpuueckoro modis.  [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.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOEMKOCTH 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. YIEIBbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 1 OJTHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobOcTBeHHas u MpUMECHas MPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DnekTpuyeckuii TOK B raszax. CamMoCTOSITEIbHBIM M HECaAaMOCTOSTENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN IUO]], TaIbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >IEKTpOABWXKYIIEH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomuol

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro 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, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YypaBHEHUH, JUHEHHass (QyHKUus,
napaboia, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABIXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEILIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTb 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 M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX mMoJiek. JIMHMUM MarHuTHOM MHAYKUMHU. KapTuHa JMHUA MarHUTHOU
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOABIKYIIAs CWia HWHAYKIMM. 3aKOH 3JIECKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKkTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJICKTPOJABUIATEIb, YCKOPUTEINU 3JIEMEHTAPHBIX
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 SIIEKTPOMArHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, ammiuryga u (aza koieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATILHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTUs MEXIy MEXaHUYECKUMH U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HaIpsHKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT'O TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) JJIs
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPUOJa MAJIBIX KOJIeOaHUM rpy3a HA HUTU OT
JUIMHBI HUTU U MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycloBUSl pacnpoctpaHenus. llepuon. CkopocTb
pacmpocTpaHeHuss W JyMHA BoJIHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenHius u uPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUE, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

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

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, 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 TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



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

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMmoiMHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

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

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa 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
coOMparolMX U pacceuBarIUX JuH3ax. DopMysia TOHKOW JTUH3BI. Y BEJIHYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

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,
¢doToannapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenn MUKpPOCKOITa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakxium ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue CriekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGntonenue nossipusaiivu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopmvie pabomul



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

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTM  KJIACCHYECKOM  MexaHukd.  [locrynartsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

DHEprus U UMILYJIbC PEIIITUBUCTCKON YaCTHILIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinHmreitHa 1y Gportodadpdexra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTumK, coTHEUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOIA.

BosiHoBBIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

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 u3nydyeHus. CpoiictBa 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 Oera-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
AJIEPHOM SHEPTETUKHU. DKOJIOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pasznen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHs actpoHomuu. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Conune. ConHewHast akTUBHOCTh. Mctounumk »Heprun CoJjiHIIA U 3BE3L.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3IBI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHLA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

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

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPE/IeNICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIbHON M ATUYECKOM cpepax NesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocyliecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcaMHM MAaTE€MAaTHKH,
OHONOTHU, XUMHUH, TeoTpadvu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumoresza, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBl YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUNA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHne TUIONIAaU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHUBOW MpUpoje, KosieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAS] CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CIEKTPaJIbHBIN
aHaus.



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

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAs II€Yb, pajap, pPaguONPUEMHUK, TEIEBU30D,
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 yueOHOro mpenmera «@Pu3nMka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOLIECCE PEeaar3allii OCHOBHBIX HAaIpPaBICHUU
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

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

NPUHATHE  TPAJULIHUOHHBIX  OOIICYETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aliy;

YMEHUE B3aMMOJEHCTBOBATH C COMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUHU C
uX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3nUecKoil HayKe;



S) TpyA0BOIr0 BOCIIUTAHUS:

UHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOPA30BAHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYEeCKOr0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JIECTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YETIOBEUECTBA,;

pacUIMpeHre OMbITa JIEITebHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTeIIbHOCTH, TOTOBHOCTh B IIpoOIlecce
U3ydeHus: (QU3MKA ~ OCYIIECTBISATH  MPOCKTHYID H  HCCIEAOBATEIBCKYIO
NEeATeTbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornueckue AecTBU:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpPENENATh 1N JCSITENIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHATbHBIX ¥ HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMU TOHITHUSMU M METOJAMHU
(bu3nYeCKO HAYKH;



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

BJIAJAETh BHUAAMH 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 aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThl I J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3UKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

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

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJyYeHUS HMH(pOpManuu (PU3MUECKOTO COJAEPIKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIPETAlNI0 MHPOPMAUMU pPa3IMYHBIX BHIOB U (opm
peCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBA  MH(DOPMAIMOHHBIX M  KOMMYHHKAlMOHHBIX
TEXHOJOTMM B PElIEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad ¢ coOMofeHHeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcoCOepeKeHMs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOr0 COACpPKAaHUSA B PA3NUYHBIX (opMarax c
yu€TOM Ha3zHayeHMsI THPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIAThH OOIICHNUE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBHUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pEe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa MU KaXJOr0 yYaCTHUKA KOMAaHJIbI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HIEU C TO3ULUHAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI peIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLICHMBaTh PUCKM MU CBOEBPEMEHHO MNPUHUMATh PELICHUS MO HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHMOKH.

B mpouecce nOCTHKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEANOIararo It
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIOYAIOMIET0 CIIOCOOHOCTHh MIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOMICH CITOCOOHOCTh MOHUMATh YMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ia3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnn PU3NIeCcKux 3a1ad;

pacrno3HaBaTh (pu3MUECKHUe SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, MCMApPEHUE, KOHJCHCAUWs, MJABJICHUE, KPUCTAJUIM3ALNS, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (DU3NYECKUE BEITMUYWHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3yEMbIX BEIWYUH, UX OOO3HAUYECHHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysi XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYMH, WX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBATh (PU3MUECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIhCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHMS
AJEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3idyarh CIOBECHYIO
GbopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCETHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUs U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU ITOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIE Ta0OnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIEA0BAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCHOJB3YS (PU3HUECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYEThl M OLIEHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMALIUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIIEHUE PACCMATPUBAEMOM TPOOIIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, JIyd CBETa, TOUCUHbI NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO siJpa IMpU pPEUICHUU (PU3NYECKHX
3a1ayg;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHUCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus W TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJIEKTPOABIIKYILAsA cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mojisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTyIIKW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOrO MOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B MpOIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE paccTosiHuEe U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBICHUA W MPOLECCHI, HCIOIb3Y
bu3NYecKue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapalljIeIbHOrO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh UM OIHMCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DOKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE M3MEPECHUS (PU3NUECKUX BEIUYHH, TTPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSAMBIX M3MEPEHUH: MPU HSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEIACHUU UCCICAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
JEATETLHOCTH C HCTIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 3J0POBbS M COOJIOJEHUSI HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPEleisiTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

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. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
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

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
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. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee 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 uugposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
! ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHpa, B 1 bubmorexa HOK
P . o P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxkeHue. OTHOCUTENIbHOCTh
bubmuoreka [{OK
3 MexaHu4ecKoro asumxenus. [lepememnienue, 1
https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE TPAMOIIMHEWHOE IBUKEHUE 1 bubmmorexa [TOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIMHENHOE | bubmuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue | bubmuorexa [IOK
CBOOOHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J[BrmxeHue 1 bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HNuepuumansusie cucremsl orcuera. [lepBolit 1 bubmorexa HOK
pit - eP https://m.edsoo.ru/ffO0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu | bubnuotexa [JOK

cuil. Bropou 3akoH HeroroHa st

https://m.edsoo.ru/ff0c3be8




MaTC];)I/Ia.]'IBHOI/Iv TOYKH

10 Tperun 3akoH HproToHa /U1l MaTeprambHbIX Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpPHOTO TsiroteHus. Cua bubnmnoreka HOK
TspKeCTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COTPOTHUBIICHUS MIPU ABMKCHUH TeJIa B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Ta3e
[locTynarenbHOE U BpalllaTebHOE ABUKEHUE
14 a0COJIFOTHO TBEPOTO Tes1a. MOMEHT CHIIBI. bubnnorexa [JOK
I1;meyo cunbl. Y cii0BUS paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMinynbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetunaeckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
p p Ot 1eop https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUu
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHS YIPYyro A1eGpopMUPOBAHHON bubnuoteka [JOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIC CHUJITBI.
bubnunorexa LIOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

HN3MECHCHHUEM MGX&HI/I‘—IGCKOI/IVSHepFI/II/I

https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJIl. 3aKOH COXPAHECHHUS
MEXaHUYECKOU YHEPTUU

JlaboparopHnas pabota «VccienoBanue cBSI3u
paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM

19
SHEPryH TeJla Ha MPUMEPE PACTSIHKEHUS
PE3UHOBOIO JKI'yTa»
KonTtponshas padora no teme «KunemaTuka.
20 JnHamuka. 3aKOHbI COXpAaHEHUS B bubmorexa [IOK
' p https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
21 KUHETHICCKOM Teopuu. bpoyHOBCKOE bubmorexa OK
PHH. bpOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Auddysus
XapakTep ABHKCHUS U B3aNMOJICHCTBHS
22 qacf)m BIZ! ectBa. Mojieu CTpOCHUS ra3oB bubmorexa HOK
1 IUH A p ’ https://m.edsoo.ru/ffO0c4dc2
JKUJKOCTEN U TBEPABIX TEI
3 Macca monekyi. KonnuectBo BeniecTsa. bubmuoreka [IOK
[TocTostHHast ABoraapo https://m.edsoo.ru/ffOc4dc2
24 TermoBoe paBHOBecue. TemnepaTypa u e€ bubmuorexa [IOK
n3Mmepenue. [lkana remneparyp Llenscus https://m.edsoo.ru/ffO0c4dc2
25 Wneanpasiii raz B MKT. OcHOBHOE bu6nmorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
N bubmuoreka [{OK
26 KMHETHUYECKON SHEPTUU IBHKEHUS MOJIEKYII.
. https://m.edsoo.ru/ffOc511e
VYpasuenue MenpeneeBa-Knanelipona
bu6nunorexa LIOK
27 3akoH JlanbToHa. ['a30BEIC 3aKOHBI
A https://m.edsoo.ru/ffOc511e
73 JlaboparopHas pabota «lccrnenoBanue

3aBUCHUMOCTHU MCIKAY MMapaMCTpaMu




COCTOSAHUA pa3pCKEHHOI'O rasa»

H3omponecchl B u€aabHOM ra3e u ux

bubnunorexa LIOK

29
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss Heprus TepMOIUHAMUYECKOU
30 CHUCTEMBI M CIIOCOOBI €6 U3MCHEHUS. bubmuorexa [JOK
KonudaectBo Temnotel u pabota. BHyTpeHHSs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O HJICAIBHOTO ra3a
31 Bunae! renonepenaun buomiorexa LIOK
A pes https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMIIOEMKOCTh BEILIECTBA.
32 Kg WYECTBO TEIUIOTHI IIPU TIeIIIIJIOHe enaye bubmroreia LIOK
. . . P peAate. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN mporecc
13 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
NIPUMEHEHUE K U30IIpoLIeccaM https://m.edsoo.ru/ffOcSefc
HeobpaTtumocTs po1ieccoB B MpUPOIE. bubmuorexa [IOK
34 .
Bropoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TrermoBoit bu6nunorexa LIOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
bu6nmorexa LIOK
K KIT
36 Huir Kapro u ero A https://m.edsoo.ru/ff0c600a
37 DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETHKH Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0c600a
18 O6o06matomuii ypok «MonexyspHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabota mo Teme
39 «M np KYJIst HIa)H ¢uznka. OCHOBBI buomrorexa LIOK
OJICKYIIAP ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKU»
40 [TapoobpazoBanue 1 KOHICHCAITHS. bubnmoreka [JOK




Ucnapenue u kunenue

AOCOII0THAs U OTHOCUTEIIbHAS BIAKHOCTD

https://m.edsoo.ru/ff0c63b6
bubnunorexa LIOK

41
BO3Ayxa. HachlllieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
42 amop(HbIe Telaa. AHU30TPOIUS CBOWCTB bubnmnoreka HOK
KpHUCTaLIOB. KUIKHE KPUCTAILIIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
43 [InaBnenue u kpucramum3anus. Y aeabHas bubnnorexa [JOK
terutoTa aBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bub K
44 YpaBHeHHe TEII0BOroO OanaHca uommoreka 110
https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUU 3apsl. bubnnorexa [JOK
JIBa BUa BIEKTPUUECKHUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHUKH, AUIIEKTPUKHU U
46 H(I))J'I OBOJHUKHU 33.;(I:H COXpAaHEHUS bubmorexa HOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsia
47 B3aumoneucTBue 3apsnoB. 3akoH Kyona. bubnnorexa [JOK
To4euHbIH 3JIEKTPUUYECKUU 3apsij https://m.edsoo.ru/ffOc6eced
Harnpsx€HHOCTB 3JIEKTPUYECKOIO OJIS.
48 [IpuHIMIT Cynepno3uIMy ANEKTPUIECKUX bubmorexa HOK
p Ivl yrep H . p https://m.edsoo.ru/ff0c6df2
nosier. JInHUM HanpsSKEHHOCTH
49 Paborta cuit 3neKTpocTaTuYecKoro mods. bu6muoreka [JOK
ITorennuman. PazHoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM noljie brbmorexa [OK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
b K
51 OnektpoeémkocTb. Konnmencarop momorexa 110

https://m.edsoo.ru/ff0c7126




DIEKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOPA.

bu6nmoreka [IOK

52 DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue |
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHUMI NEelCTBUSA U IPUMEHEHUE

54 KOH/IEHCATOPOB, KOIMMUPOBAIBHOTO anmnapara, bubmmoreka [JOK
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS https://m.edsoo.ru/ff0c72c0
3amuTa. 3a3eMJIeHHE AIEKTPOIpruOopoB
DNEeKTPUUECKUN TOK, YCIOBUS €ro

55 cymectBoBanus. [locrosunsiii Tok. Cuiia bubanoreka [JOK
toka. Hanpsbxenue. Conpotuiienue. 3akoH https://m.edsoo.ru/ff0c72c0
OmMa jy1st yyacTka Lenu
[locnenoBarenbHOE, apauIeabHOE,

56 CMEIIAHHOE COEJMHEHNE MPOBOIHUKOB. 0.5 bubanoreka [JOK
JlaGopaTtopHnast pabora «3yuenue https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa A5 TOTHOM (3aMKHYTOM)
3ekTpudeckoi nenu. Kopotkoe 3amMbIkaHUeE. BuGmiorexa [IOK

58 JlaGopatopHas pabota «3mepenue D/1C 0.5 hitps:/m.cdsoo.ru/ff0cTac)
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX

59 METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS bubnuoteka [JOK
METAJUIOB OT TEMIIEPATYyPHI. https://m.edsoo.ru/ff0c7ae0
CBepxInpoBOAUMOCTh

60 DneKTpUYecKUH TOK B BakyyMme. CBoUCTBa Bubmmorexa [IOK

https://m.edsoo.ru/ffOc7ae0




OJICKTPOHHBIX ITYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U

bubnunoreka LIOK

61 . CBowut —n- 1
HpHMECHas HpOBOAUMOCTS. LBORETRA P~ https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoaHKOBbIE TPUOOPHI
DNEKTPUYECKUH TOK B PAaCTBOPAX U
2 paciuiaBax 3J€KTPOJIUTOB. | Bu6muotexa [JOK
DIIEKTPOTUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPONu3
DNEKTPUYECKUH TOK B Ta3ax.
. . bubnuoreka [{OK
63 CamocTOsATEeTbHBIM M HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mpruOopbl U YCTPOMCTBA U UX
64 1| aKTEqGCKoe I IEMGHSHI/IG };'I I;lema 1 bubmmorexa [IOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKN 0€30MaCHOCTH
bu6nmorexa LIOK
i 1
65 O0606mmanmui ypok «IeKTpoInHAMUKA» hitps://m.edsoo.ru/F0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN
66 ANEKTPUUECKUN TOK. TOKH B pa3IMIHBIX | bubnnorexa [JOK
cpenax» /Beepoccuiickas npoBepouHas https://m.edsoo.ru/ff0c8a8a
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCHUTEIE
67 PesepBHblit ypok. KonTponbHas paboTa 1o 1 bubmuorexa [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok mno 1 bub6muoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3aumoeiicteue. MarautHoe nosie. Bektop | bubnuorexa [JOK
MarHuTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarauTHO€E 1oJI€ MPOBOIHUKA C TOKOM.
2 OmeiT Opcrena. Bzaumoneiicteue 1 bubmmorexa LOK
p ) https://m.edsoo.ru/ffO0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yueHue | | bubnunoreka [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa | | bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS Ha
5 JIBIK cs 3apshKEHHYIo yactuny. Cria 1 bubmmorera [TOK
YHLYIOBH SApBREHHY Y https://m.edsoo.ru/ff0codf4
Jlopenmna. Pabora cunbl JlopeHiia
DOnekTpoMarHuTHas HHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAYKMu. IJ1C I bu6mmorexa [IOK
MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHOM https://m.edsoo.ru/ff0c9df4
unaykuuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue | | bubnmnoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIYKIOUW»

https://m.edsoo.ru/ffOcal50




WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO

bu6mmoreka [IOK

KOHTYpe

8 I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHnueckue ycTpoicTBa U X PUMEHEHHE:

9 IIOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUThI, bubnunoreka [HOK
DJIIEKTPOJABUIATENb, YCKOPUTEIU https://m.edsoo.ru/ff0ca600
3JIEMEHTAPHbIX YaCTHIL, UHAYKIIMOHHAS TIeYb

10 Oo6o06maromuit ypok «MarautHoe mosie. bubnnorexa [HOK
DneKTpoOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ff0cab82

1 Kontponbnas padota no teme «Maruutnoe bubnuorexa [JOK
rosie. DJIIEKTPOMarHuTHAs UHTYKIIHSI» https://m.edsoo.ru/ff0cadS8
CB00OO/IHBIE MEXaHUYECKHE KOJIeOaHusI.

12 I"apmonnueckue konebanus. YpaBHEeHUE bubnuoreka [IOK
rapMoHU4YecKux kojebanuii. [IpeBpaienue https://m.edsoo.ru/ffOcaf06
SHEPrUu
JlaGopatopHnas pabota «/ccnenoBanue

13 3aBHCHMOCTH ME€pHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpy3a»

Koneb6arenbHb KOHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM

14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY bubmmorexa [TOK

https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
KoJ1e0aHusIMHU
®opmyna TomcoHa. 3aKOH cOXpaHEHHUs
15 SHEpPI'uu B UJICATBHOM KOJieOaTeIbHOM bubmorexa HOK

https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyX1€HHbIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16
Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennbid Tok. CHHYCOUIATBHBIA
17 MepEeMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMILTUTYJTHOE U JIEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAQYEHHUE CUJIbI TOKA M HAIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenaya u bubnuorexa [JOK
moTpeOIeHNE DIEKTPHUCSCKOM SHEPTHH https://m.edsoo.ru/ffO0cbd34
VY CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
bu6mmoreka [IOK
19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTopa
N https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
bu6mmoreka [JOK
20 anexkTposHepruu. KynbTypa ucnonab3oBaHus
. https://m.edsoo.ru/ff0cc324
AJEKTPOIHEPTHH B TOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. I pOMKOCTBH 3ByKa. bubnmnorexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
3 DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexa [HJOK
ckopocTs. IlIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS. bubnuorexa [IOK
PazButue cpencts cBsa3u. Pagronokanms https://m.edsoo.ru/ffOccfe0
bubnmnoreka [JOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBD»Y 1

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacpocTpaHeHHe CBETa B

26 OJIHOPO/IHOH cpezie. ToueuHbI UICTOUHUK bubmmorexa [TOK
AHOPOAHON EPee. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n300pakeHUU B TIIOCKOM bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomiuenue ceera. IlonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenbHbIN yros moJIHoro bubmmorexa LOK
P P 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasarelis IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 dopMyIia TOHKOW JTUH3BI. Y BETUYCHHE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ffO0cddle
JIUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. CiokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora
«HalnroieHue qucnepcuu CBeTay
3 WnTtepdepennus creta. Audpakius ceera. bubnuoreka [IOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTruyeckne MpuOOPHI U YCTPOUCTBA U bubmuotexa [JOK
yCIOBUS MX O€30MaCHOTO MPUMEHEHUS https://m.edsoo.ru/ff0cf02e
['paHUIBI MPUMEHHUMOCTH KJTACCHICCKOH
. bubmuorexa [JOK
36 MexaHuku. [locTynarel crienuanbHOU TEOPUN

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJIeHHEe BPEMEHU U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEU U bubmmorexa [IOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPIUsl MOKOS
39 KontponsHas padora «OnTrka. OCHOBBI bubmumorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE
42 Ounmrenna 1 porodddexra. «Kpacnas bubmmorexa LOK
FBP https://m.edsoo.ru/ff0d01 Se
rpanuia» Gorodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMHYecKoe ISHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npuMeHeHue: (HoTorneMeHT, GOoTodaTINK bubmmorexa [TOK
p ’ > A > https://m.edsoo.ru/ff0d04a6
CoNHeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka [IOK
KBAaHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [IOK
peopratiop t https://m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aToma
bubmuorexa [JOK
47 [Toctynmater bopa
TYTATEl BOp https://m.edsoo.ru/ff0dOafa
43 Nznydyenune u mornomieHrne (GOTOHOB MpH bubnmnoreka [JOK

Mepexojie aToMa C OJTHOTO YPOBHSI SHEPTHU

https://m.edsoo.ru/ff0dOafa




Ha Jipyroi. Buasl ciekTpos

BonHoBEIe cBOMCTBA yacTull. BoaHEI Ae
bpouiis. KopnyckynsipHO-BOTHOBOU

bubmuorexa [JOK

49
nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0dOca8
M3IIy4eHHUE
OTKpbITHE PaAUOAKTUBHOCTU. ONBITHI

bubmuorexa [JOK
50 Pesepdopra o onpenenenuto cocraBa
https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOIO U3ITYyYEHUS
CaowuctBa anb(da-, 6era-, raMmma-u3Iy9ICHUS.
bubmuoreka [JOK
51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE
https://m.edsoo.ru/ff0d0fd2
OpraHU3MBbI
OTkpbITHE IPOTOHA U HEUTPOHA. MI30TOMBI.

50 Anbda-pacnag. DNEKTPOHHBIH U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacmaj. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4eHUE
OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie

53 peakuuu. Snepusid peaktop. [Ipodrnemsi, bubnunoreka [JOK
IIEPCIEKTUBEI, YKOJIOTUYECKHUE ACIIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOU DHEPTETUKH
OnemeHTapHble YacTULIBI. OTKpBITHE
no3UTpoHa. MeTo/bl HaOMI0IeH!s U

54 pErUCTpalyy dJIEMEHTAPHBIX YaCTHLI. bubnuoreka [IOK
Kpyrasriii cton «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoJeCcTBUS. EquHCTBO hrznueckon’

KapTUHBI MUPa»
Oranel pazButus actpoHoMuu. IIpukiagHoe

55 Y MHUPOBO33PEHYECKOE 3HAUECHUE

actpoHomuu. Bun 3B€31H0T0 HEOdA.
Co3sBe3aus, sipKue 3BE3bl, IUNIAHETHI, UX




56

BUJIHUMOC IBHUKCHUC. ComHeuHas cucremMa

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 bl ITIaBHOU IIOCIICA0OBATCIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spoJrrorinu CoJTHIIA U 3BE3 ]

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanmakTuke. ['anmaktuku. YepHble AbIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

63

64

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOM
chepax IeaTenTbHOCTH YeIOBEKa

O6o06maromuit ypok. Poib u mecro ¢puszuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBAHNH TIPEICTABICHUHN O
¢du3nuecKoil KapTuHe MUpa




O6o0maromuii ypok. Mecto pu3n4ecKoi
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX

05 €CTECTBEHHO-HAYUYHbIX MIPEACTABIECHUHN O !
IIpUpoIe
66 PesepBHbIil ypok. MarHuTHOE 10JI€. 1
DNeKTpOMarHuTHasi UHIYKLUS
67 PesepBHbIit }:pOK. OnTuka. OCHOBBI 1
CIEeLUAIBbHON TEOPHH OTHOCUTEIILHOCTH
68 Pesepnsrii ypok. KBanroBast pusuka. | bubnuoreka [IOK
DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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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