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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXKEHUH M TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c yuéroMm denepaibHON paldoueil MporpaMMbl BOCIHUTAHHS U
KOHIENINK TpernofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommnx OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommuxcsa 10-11 kmaccoB mpu
oOydeHHH UX (U3HKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3aAlMKU MEXKIPEIMETHBIX
CBsA3€H (U3MKU C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramud. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3HKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM oOy4eHwusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomuein. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpenNelseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYaroImuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHOBy kypca (usuku 1y ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAJI HUJeH, KOTOphle MOXKHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
IOCTPOEHUS.



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 eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (usmku
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 Pa3BUTHUS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaABCTBEHHBIMU U IKOJIOTHUYECKUMU TTpOOIeMamu.

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

Hoes sxonocuzayuu peamusyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (hU3MUECKUE TeopuH ((OopMHUpPOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PYH/IaMEHTAILHBIX 3aKOHOB H
NPUHITMTIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPHUPOAC, TpaHHIax
MPUMEHUMOCTH TCOPUH, JJII OIWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanmu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allud IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOpHBIX padorT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST W OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM oOecreunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAaueCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJjaHHON (PU3MUECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIH I CUTyalluu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
MPEAMETHOTO0 KaOWHeTa (U3WKW WIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE00XoauMoOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpaliioHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYCCKUX TPUMCHCHUH.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaHUU SBJISTFOTCS:

o (opmMupoBanue HHTEpeca W CTpeMJICHUS OOYYAIONIUXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TTO3HAHUS U (opMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
bu3NYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBanue mpencTaBICHUNA O PONMM (PUBUKU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTrxeHne ITUX Ienei 00ecrednBaeTCsl pElIeHHeM CIIEeIyIOINX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero 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 MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3IUYHbIX 3a]a4 C SBHO 3a/laHHOU
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 BIUSHUS 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 MMPOEKTHO-UCCIIEI0BATEIbCKOMH,
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).

[Ipennaraemeiii B mporpamMmme mo (¢uU3MKEe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JelaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yJaroIInXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOT'O MO3HAHUS

®usuka — Hayka O mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
DKCIIepUMEHT B (pU3HKeE.

MonenvpoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUQPOBBIE HU3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUaIbHOW TOYKH, UX MPOEKIUU HAa OCHU CUCTEMBbI KOOPAUHAT.
CroxeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. I'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaeHUS.

KpuBonuueitnoe  aBvkeHue. [IBUkKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEACIEHUS MTHOBEHHOU
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 aBMXeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUabHON TOUKU. TpeTuit 3akoH HproTOHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuiia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus nokosa. Koaddurument tpenus.
Cuita conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COIFOTHO TBEPAOrO Tea.

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

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAehOpMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITyJbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTnBHOE 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  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa NOTEHUHUATBLHON SHEPTUU B KHHETHYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIruH
TeJla Ha IIPUMEPE PACTKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MogiekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BeElIeCcTBA. MOJEIU 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. lllkana temneparyp
Llenbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UAEaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JHMCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 U PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXKMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

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

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HWJCANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenne Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCUMOCTH MEXAY MApaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIyd€HHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpEaaye.

[lonarue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpUHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEPTUM B TEIIOBBIX MamuHax. KosQuiuueHT mnosie3Horo
nerictBus TemioBod MmamuHbl. [{ukn KapHo u ero kospduuueHT moJie3HOTO
JeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJI NEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terlonepeaaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eeuyecmea. Dazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TeEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUSI COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHnne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. IIpOBOJHUKH, TUANEKTPUKUA U TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO 3apsiaa.
BsaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHblil 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe tmone. Hampsok€HHOCTh  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUASI MEXAY HUMHU U AUIJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

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

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHUWE HCTOYHHKA TOKA.
3akoHn Oma 1 MOJHOM (3aMKHYTO#) 2yiekTpudeckol enu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast MIPOBOJAUMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoia. [lomynpoBoHUKOBBIE TPUOOPBHI.

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



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

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

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0TNY, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JHUHEWHass QyHKUus,
napaboia, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAaccCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



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 M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOMN
WHYKIINH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHAYKIAK. OJIEKTPOABIKYIAs CWia HWHAYKIHUH. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI MHIYKIHMH OT CKOPOCTH WM3MEHEHHS
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.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONE0AHUA

KonebarenbHas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KojieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBiaenue o 3aTyxarouux KojeOaHusAX. BrIHYXI€HHbIE MEXaHHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbBI TOKA WU
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOaTeNbHON CHUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

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 MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuPpakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpeIoMJICHUe, Moysipu3anus, audpaxuus,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >JeKTpPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TIOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromieecs Teno kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI oTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB 6enoro cera. L{Ber.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg numH3a. DoOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenesbl NpUMEHMMOCTH FEOMETPUYECKON ONTHUKHU.

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

Hudpakuus cBera. JudpakuuonHas pemértka. YcaoBUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TOJSIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodopBkl.

[TomHOE BHYyTpEeHHEE OTpaxkeHnue. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

Hab6mronenune nudpaxiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue crieKkTpa ¢ MOMOIBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEIETKH.

HabGnrogenue nonsipuzanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SJHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. 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 uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dborodddexra. YpaBHenue DiinHmreitHa s potodrdpdekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, CoTHEUHas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3ddeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroi. Bumbl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPOIA.

BosiHoBBIE cBOlicTBa yacTull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE NpOoTOHAa M HeWTpoHa. Hyknmonnas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

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

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledexT macco! sapa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiid cunTe3. [Ipobnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALUU AJIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3ams, sSpKue 3BE3MbI, INIAHETHI, UX BHIMMOC
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KjlacC —
CBETHUMOCTB». 3BE31BI TJIaBHOW ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOW IOCIEN0BaTEIbHOCTH. BHYTpeHHee cTpoeHue



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

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

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maromee NOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MpEACTABICHUN O (PU3MUECKON KapTUHE MHUpa, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHA B 11 kiacce ocymecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApPHBIX (GYHKIMH, MNPU3HAKK TMOJ00US TPEyTrOJbHUKOB,
ompeiesIeHne UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
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 O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
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,
COJIHCUHAs OaTapes.



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

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3aldi OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

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

YMEHHUE B3aMMOJEHCTBOBATh C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
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 HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCITUTAHHUSA

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



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPBI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHHre OMbITa JIEITEIbHOCTH SKOJOTUYECKOM HAMpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

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

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3WKA ~ OCYIIECTBISATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NeATEeIbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpEENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIHICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX ¥ HEMAaTePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTaTOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMH
(bu3nYeCcKO HAYKH;



BJIAJIETh 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 BHUIAMHM JEATEIBHOCTH IO IMOJIYYEHUIO 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 €€ pEeIIEHUs, HAaXOAUTh APTyMEHTHl JIs J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIpPETAlni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (Popm
IpEJCTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJOTMM B PELIEHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3alady  C coOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
yu€TOM Ha3zHayeHMsI HTHPOPMAIUHU U LEIEBOU ayAUTOPHUU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIAThH OOIIEHHE HA YpOKaxX (PM3UKH U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
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 JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrpenenartb poid ¢ y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUWAA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe yueOHbIe NeiCTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATEJIbHYIO JESTENBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUII;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYIUIMH B 001acTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUM;

UCIIONIb30BaTh MPUEMBI peIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OLICHMBaTh PUCKM MU CBOEBPEMEHHO MNPUHUMATh PEUICHUS 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;

MpU3HaBaTh CBOE MPABO U MPABO APYIUX HA OLIUOKHU.

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 CIIOCOOHOCTh IIOHUMATh CBOE AYMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBaThCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIIEXYy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH MCXOJS M3 CBOHUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MOHUMATh YMOIMOHAIBHOS COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, POSBIISITH HHTEPEC U pa3peniaTh KOH(PIUKTEHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJiacce NpeaMeTHBIC pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHn: (PU3NIECKUX 3ajad;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKHU:  PABHOMEPHOE W PABHOYCKOPEHHOE  NPSMOJUHEUHOE
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, MCHApPEHUE, KOHJCHCAUWs, IJIABJICHUE, 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 BEITMYUHBI:
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 BEIUYUH, UX OOO3HAYECHHUS 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
KHMHETUYECKasi PHEPrusi XaOTUYECKOTO JBIKCHUSI MOJICKYJI, CpeAHEKBaIpaTUYHAas
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 MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3MUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBI M TMPUHIUIBL: 3aKOH BceMupHOro Tsarotenus, I, 11 u I 3akonsr HeroToHAa,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIhCa,
NPUHIUN CYNEPNO3UIUA CHJI, TPUHIIUI PABHOINPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasivyarh 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
MTOBCEITHEBHOM KU3HU;

BBITMIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OIBIT U
(bOopMyIMpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
3TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpOBATh pe3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIe TaOnMIl U TpauKOB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEAECHUH HCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKONW MOJEINbIO,
UCHOJNB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ PEelIeHUs, TPOBOAUTh PacUEThl M OLIEHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPEJICTABJICHUS YIYEOHOW U HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEeHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOLIEH CpelIe;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIITIBHI B PEIICHNE PACCMATPUBAECMON MTPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIy4 CBETa, TOUECUHbI NCTOYHMK CBETA, AEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTIO sipa MpU pEeUIeHUH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, NIPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus U TOAApU3aLMUs  CBETa, JUCHEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE HAaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJABIIKYILAs cuia, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CUjla TOKa B MpOIEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE paccTosiHuE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBICHUA W MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX 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 OOO3HAUEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaiieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUs SHEPrUU, 3aKOH COXPAHEHUsS MMITYJIbCA, 3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, rmocrynartel bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUU: IPHU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOHI,

OCYHIIECTBIISAThH MPSAMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEJIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS,

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKUE BEIMYMUHBI U (POPMYIIbI,



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

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTABJICHUS y4eOHOW W HAYYHO-TIOMYJSIpHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIy4aeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOI0 UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIi COXPAHEHHUS 3J0POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLUOHAIBHO PpACHpPElesTh O0O0S3aHHOCTU U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMAaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungpoBbie
Ne n/n P Kourpoabnbie | IlpakTuyeckn (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI e padoThbl
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3nKa U METOJIbl HAYYHOT'O TTO3HAHUSA 2 bubmorexa LHOK
' HRLHAYT https:/m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
29 Tnnavmka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
’ TeOpHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOHHAMH K1 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
’ Mda30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny 24
Paznen 4. 3JIEKTPOJAMHAMUKA
bubmuorexa [JOK

41 MeKTpoCTaTiia 10 https:/m.edsoo.ru/7f41bf72
40 [TocTostHHBIM 3n€KTpUYecKuid TOK. TOKHU B 12 bubmmoreka [JOK

’ pa3nuYHBIX cpenax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PesepBHOe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/m P Konrpoasbnsie | Ilpakruyeckue (tmpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
bubmnoreka IIOK
MarsuTtHOE 1noJjie. IJIeKTPOMarHuTHAS
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIIHS .
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bubmnoreka IIOK
MexaHn4ecKkue U 31€KTPOMATHUTHBIE
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6anoreka LIOK
MexaHn4ecKkue U 31eKTPOMATHUTHBIE
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
C
bub6anoreka LIOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcHOBEI crenuaiabHOM TCOpHUU
OTHOCHUTCIBHOCTHU

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97
c




Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
bubnunorexa LIOK
4.1 OneMeHThl KBAHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97
C
bubnunoreka LIOK
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmnoreka IIOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

bu6anoreka LIOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 7 https://m.edsoo.ru/7f41c97
c
Hroro no paszneny 7
Pasznen 6. OBOBIHIAIOIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 O6o06mmatoniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
C
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
nudgpoBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnuecku p
Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcbl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/bI [TIO3HAHUS OKPYKAIOILETO MUpaA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMupoBaHun

2 COBPEMEHHOI HAy4YHOU KapTHUHBI MUPA, B 1 bubmorexa LOK

P . i P “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeATEILHOCTH JIIOICH
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOIO 1 bubanoreka LIOK
neuxkenus. Ilepemenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 Bubnuorexa [IOK

pHoe ip s https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE PAMOIMHEHHOE 1 bubmuoreka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majenue. Y CKopeHue 1 but6mmoreka [IOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [IBuxeHne 1 bubmuoreka [JOK
MAaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[Ipunuun otHocuTenbHOCTH ["anunest.

8 HNuepumnansHbie cuctembl oTcueta. [lepBolit 1 bubmorexa HOK

pH - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca Tena. Cuna. [IpuHuun cynepno3unuu 1 bubnmoreka [JOK




cui. Bropou 3akoH Herorona st
MaTepuaibHOU TOYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HeroTOHA [ MaTepraibHbIX bubnuotexa [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
1 3aKOH BCEMUPHOTO TAroteHus. Cuna bubmmoreka [JOK
TsbkecTH. [lepBas KocMHYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koaddbunuent tpennst. Cuia
P b P bubnunoreka LIOK
13 CONPOTHUBJICHUS MIPU JABUKEHUM TeJa B
https://m.edsoo.ru/ff0c3{76
YKUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTesibHOE
14 JBIKEHHE a0COJIIOTHO TBEPOTO Tea. bubnunoreka LIOK
MowmeHT cunsbl. [1ne4do cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TEIIa
NmMnynbsc maTeprabHONW TOUYKHU, CUCTEMBI
15 MaTepuaibHBIX TOUYEK. IMIynbC CUIBI. bubmuoreka [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBH)KCHUE
PaGota u mourHoCTh cuibl. Kunetnueckas
16 9HEeprusi MaTepuanbHoi Touku. Teopema 06 Bubnrorexa [IOK
P P o Teop https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOI SHepruun
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aehopMupoBaHHOU bu6muoreka [IOK
npyxuHsbl. [loTeHuManbHas sHEprus tena https://m.edsoo.ru/ff0c461a
BOJIM3U TOBEPXHOCTH 3eMIIU
13 IToTeHIManbHBIE M HEMOTEHIIMAIBHBIE CUJIBI. but6mmoreka [IOK

CBsi3b pabOTHI HEMOTEHITMATBHBIX CUII C

https://m.edsoo.ru/ff0c478c




M3MEHEHUEM MEXaHUYECKOU YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUn

19

JlaboparopHas padora «/ccnenoBanue
CBSI3H pabOTHI CHITBI C H3MEHEHHEM
MEXaHWYECKOM IHEPTUU Tejla Ha IPUMepe
PaCTSIKEHUS PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

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

21

OCHOBHbIE MOJIOKEHUS MOJIEKYIISIPHO-
KWHETH4ecKol Teopur. bpoyHoBcKoe
nekenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep ABUKEHUS U B3aUMOJICVCTBHUS
YyacTull BeuecTsa. Moienu cTpoeHus ra3os,
KUAJKOCTEN U TBEPIBIX TEIl

23

Macca monekyin. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana remneparyp Llenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcS511e

27

3akoH JlampToHa. ["a30BbIC 3aKOHBI

28

JlaboparopHas pabdora «MccnenoBanue




3aBUCUMOCTH MEXY ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOI0 Ta3a»

I/I3OHpOI_[CCCBI B HACaJIbHOM ra3€ u ux

but6mmoreka [IOK

29
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus TepMOANHAMUYECKOU
30 CUCTEMBI B CTIOCOOBI €€ U3MEHEHUSI. bubnuorexa [JOK
KonnuectBo temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO HUJI€aJbHOTO ra3a
bubmuorexa [JOK
31 Buasl Tenonepenaun
A peA https://m.edsoo.ru/ff0c5c36
VY neapHas TEI0EMKOCTh BEIIeCTBA.
32 KonnyecTBo TEmIOTHI Ipy TEIUIONEepeaade bubamorera LOK
. P penate. https://m.edsoo.ru/ff0c5¢36
AnnabaTHBIN mporecc
3 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bu6muoreka [JOK
IIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
Heo6paTumocTs npoLeccoB B MpUpoe. bubmuoreka [JOK
34 .
Bropoii 3ak0H TepMOJIMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bu6anoreka LIOK
MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKosorunyeckue mpoodaemMbl
TETUIOHEPTETUKHI
38 O6o6matomuii ypok «MomnekymnspHas bubnuoteka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
but6mmorekxa [IOK
39 «MonekynspHas pusuka. OCHOBBI

TCPMOAUHAMUKN»

https://m.edsoo.ru/ff0c6a50




40 [TapooOpazoBanue 1 KOHACHCAIHSL. bubnuorexa LIOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuotexa [JOK
Bo3ayxa. HachlleHHsIil map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
42 amopdHble Tena. AHU30TPONHS CBOWCTB bubmmoreka [JOK
KpucTauioB. JKuJaKue KpucTaylib. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIIbl
43 [IimaBnenue u kpucramum3auus. Y qenbHas bubnuorexa [IOK
teruioTta miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
b K
44 YpaBHeHHe TEMI0BOro H6amaHca nommorexa O
https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bubnuorexa [IOK
JIBa B DIEKTPUYECKUX 3apsii0oB https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, TUDTIEKTPUKH U
46 H(I))J'I OBOJHUKU 3aK(I:H COXpaHEHUsI bubmorexa [OK
yip ' P https://m.edsoo.ru/ff0c6bce
AIEKTPUYECKOTO 3apsiaa
47 B3aumopencTsue 3apsanoB. 3akon Kynona. bubnuotexa [JOK
To4euHbIH SIEKTPUUECKUH 3aPSI]T https://m.edsoo.ru/ffOc6eced
Hanpssk€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 [TpuHIMIT CyNIEpNO3UIINH DIEKTPUUECKUX bubmorexa HOK
PUHILI CYIED ! P https:/m.edsoo.ru/ff0c6df2
nosier. JInHuM HanpsHKEHHOCTH
49 PaGota cui 3nekTpocTaTuyecKoro moJsl. bubmuoreka [JOK
[Torenmman. Pa3HOCTh MOTEHIIMAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY U AUDIIEKTPUKHU B
P p bubnunorexa LIOK
50 3IEKTPOCTATUUECKOM I10JI€.

HHC)HGKTPI/I‘—IGCK&H MMPOHUIACMOCTD

https://m.edsoo.ru/ff0c7018




51

OnexrpoeémkocTsb. Konnencarop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOT0 KOHEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas paborta "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJIBHOTO amniapara,
CTpYHHOTO MPHUHTEPA. DIIEKTPOCTATUIECKAS
3amuTa. 3a3eMIIeHHE IEKTPOprudopoB

55

DNEeKTPUUECKUN TOK, YCIIOBUS €r0
cymectBoBanus. [locrosunbiii Tok. Cuina
toka. Hanpsixenue. ConporuieHue. 3aKoH
Oma 11 yyacTka 1enu

56

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIIaHHOE COCTMHEHNE TIPOBOHUKOB.
JlabopaTtopHas pabota «3ydueHue
CMEIIAaHHOTO COCTMHEHHS PE3HCTOPOBY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c74£0

57

PaGoTta 1 MOLITHOCTH AIEKTPUIECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TTOJIHOM (3aMKHYTOM )

SHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUC.

JIaGoparophas pabota «3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIPOTHUBIICHHS

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEpaTypHl.




CBepXxIpoBOIMMOCTh

DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBA

60 1
3JIEKTPOHHBIX TYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
61 pHUMecHas IpoBoaUMOCTb. CBOMCTBA p—n- 1 bubmorexa LHOK
p p A ' p https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUYECKUH TOK B pacTBOpax u
& pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [IOK
DJIEKTPOJIUTHYECKAS TUCCOIUAIIUS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKUH TOK B raszax.
. . bu6mmoteka IIOK
63 CaMOCTOSTENbHBIM U HECAMOCTOSTEILHBIA 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
OneKTpUYECKHe IPUOOPEI U YCTPOHCTBA U UX
64 i aKTIquCKoe I IEMCHEHI/IG };'I EBI/IJIa 1 bubnmorexa LOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30I1aCHOCTH
bu6anoreka LIOK
7| 1
65 O6006maromuit ypok «MeKTpoInHAMUKA» https://m.edsoo.r/ff0c88be
KonTponbhas pabota no teme
66 «Quekrpocratuka. [TocTosHHBIM 1 bubmuoreka [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
PesepsHrliit ypok. KonTponbHas paboTa no bu6muoreka [JOK
67 n n 1
TeMe "DIeKTpoAuHaAMUKA https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronmii ypox mo 1 but6mmoreka [IOK
TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
uudposeie
Nen/m | Tema ypoka KoHTpobHBI IIpakTHYeckue
Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypchl
[TocTOsIHHBIE MATHUTHI U UX
1 B3auMo/ieiicTBue. MarauTHoe nose. Bexktop 1 bu6mmoreka [IOK
MarHUTHOM UHAYKUMH. JIMHUKM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTtHoe 1noje NpOBOJHUKA C TOKOM.
. bubnuorexa [JOK
2 OnbiT OpcTena. Bzaumoenictaue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopaTtophast pabora «3yuenue 1 | bubnuotexa [JOK
MAarHuTHOTO IIOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MAarHUTHOTO TIOJISI HA TPOBOJHUK C
4 tokoM. Cuiia Ammiepa. JlaboparopHas | | bubnuotexa [JOK
pabora «MccnenoBanue necTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TIOJIST HA
bu6mmoreka [IOK
5 JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuia 1
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
DJeKTpoMarHuTHas MHIyKnus. [ToTok
6 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanest
7 JlabopaTtopHas pabota «HcciaenoBanue 1 1 bubnmnoreka [JOK
SIBJICHUS 3JIEKTPOMArHUTHOM MHTYKIIUHY https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH.
O/1C camoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
MOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
oJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 11eYb

10

O06o6marmuii ypok «MarauTHoe ToJe.
3HeKTpOMaFHI/ITHa$[ HHIAYKOHA»

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbnas pabota no reme «MarHuTHoe
noJie. DJIEKTPOMArHUTHAsI WHIYKIUS)

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

12

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHn4eckux konebanuii. [IpeBpaiienue
SHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccneqoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JJIUHBI HUTH U MacCChI
rpy3a»

14

Koneb6arenbHbid KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATbHOM
K0JIeOAaTeTbHOM KOHTYpE. AHAIOTHS MEXITY
MEXaHUYECKUMH H AIIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTHH B UACATHLHOM KOJIeOaTeIIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4




KOHTYpE

Hpe,I[CTaBJ'IeHI/IC 0 3aTyXaromunx KOJICOaHMIX.
BBIHY)KI[CHHble MeXaHHYeCKHe KoJieOaHus.

bu6mmoreka [IOK

16
Pe3onanc. Beinyx/1eHHBIE https://m.edsoo.ru/ffO0cbb86
AIIEKTPOMATrHUTHBIC KOJICOAHUs
ITepemenHbId TOK. CUHYCOUATBHBIA
17 MEpPEMEHHBIN TOK. MOITHOCTH TIEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUTUTYIHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CHJIBI TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenaya
U TIOTpeOIIeHNE AIEKTPUUECKOM SHEepTrun
VYeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
bu6mmoreka [IOK
19 3JIEKTPUYECKOTO 3BOHKA, F€HEepaTopa
N https://m.edsoo.ru/ff0cc324
IIEPEMEHHOT0 TOKA, JINHUM JJIEKTponepeaady
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnoiab30BaHus
AIEKTPOIHEPIUU B MIOBCEAHEBHOU KU3HU
MexaHu4eckue BOJHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocthb bubnnoreka [JOK
pacIpoCTpaHeHUs U JUIMHA BOIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U MPOAOJILHBIE BOJHBI
2 3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYKa. bubmuorexa [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
7 ONeKTpOMarHUTHbBIE BOJHBI, UX CBOMCTBA U bubmuoreka [IOK
ckopocTb. [IIkana 371eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIIBI PaAMOCBA3U U TEIEBUICHUS.
PazButne cpeacts cBsa3u. Pagunonokanus
25 KonTtponbHas padora «Konebanus u BOJTHBI» bubnuoreka [IOK




https://m.edsoo.ru/ffOcc6f8

[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA B

bubmuoreka [JOK

26 OJIHOPOAHOM cpefie. ToueyHbI HCTOYHUK
AHOpOZ pea https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 cgerta. [locTpoenne n300pakeHUH B bubmmorexa LOK
’ p p https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 otpaxkenue. IIpeaeabHbIN yToJl MOJHOTO bubmorexa HOK
p - pel yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 JlaGopaTopHas paborta «3mepeHue bubnnoreka [JOK
[oKas3aresis PeJIOMIIEHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3obpaxxeHuii B TMH3E.
30 dopmylia TOHKOM JMH3BI. Y BEIMYCHUE bubmorexa LHOK
PMY. ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)»
Hucnepcus ceeta. CloKHBIN cocTaB 0€710ro
32 cera. [{Ber. JlabopaTopHnas pabota
«Halnronenue qucnepcuu cBeTay
13 Wnrepdepennus creta. udpaxius ceera. bubnnorexka [JOK
JudpaxknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MpUOOPHI U YCTPOMCTBA U
yCIIOBUS UX O€30MacHOTr0 MPUMEHEHUS
. bubmuorexa [JOK
36 I'paHnLIBI TPUMEHUMOCTH KIACCUYECKOU

https://m.edsoo.ru/ff0cf862




MexaHuku. [locTynartel cienuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3aMe/IJIeHHe BpEMEHU U COKpaIleHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHEPrus U UMITYJIbC PEISATUBUCTCKON
. bubnmoreka [JOK
38 yacTuilbl. CBSI3b MacChl C YHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPrUs MOKOA
39 Kontponbnas pabota «Ontuka. OCHOBBI bubnuorexa [JOK
CIIEAATBFHON TEOPUU OTHOCUTEIBHOCTH) https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. Dopmyna [Mnanka. DHeprus u bubnuorexa [JOK
UMITYJIBC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorpdekra. YpaBHEeHHE
42 QI/IVHH_ITCI(/IIiHa H(I:I(b(bOTOB(b(geKTa «Kpachas bubmmorexa LOK
a - «BP https://m.edsoo.ru/ff0d015¢
rparuia Gorodddexra
43 Hasnenue ceera. OnbitTel [1. H. JIeGenena. bu6mmoreka [IOK
XUMHYECKOe JIEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue ycTpoiicTBa U MPaKTUYECKOE
44 npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK,
coNTHe4Has OaTapesi, CBETOUO/T
45 Pemenwne 3agau mo teme «JIeMEHTBI bu6mmorexa [IOK
KBAHTOBOW ONTHUKI)) https://m.edsoo.ru/ff0d0302
Moaens atoma Tomcona. OmbITHI
46 Peszepdopaa mo paccesHuro a-4actu bubmorexa HOK
pRopAa 1o p t hitps://m.cdsoo.ru/ff0d091a
[Inmanerapnast Mozenb aToMa
47 [Toctynater bopa bubmuotexa [JOK




https://m.edsoo.ru/ff0dOafa

W3nydenue u noriomeHue GoToHOB MpH

bubmuoreka [JOK
48 IIEPEX0/I€ aTOMa C OJHOI'0 YPOBHS 3HEPIUU
. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunsl ciektpos
BoaHoBEIE cBOMCTBA yacTull. BoiHEI e
49 Bbpowisa. KopnyckynsipHO-BOJIHOBOW bubnunoreka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE https://m.edsoo.ru/ff0dOca8
U3ITy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
bubmuoreka [JOK
50 Pesepdopna mo onpenenennto cocraBa
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyYEHUS
CaomucTBa anbda-, 0era-, raMMa-u3TydeHUsI.
51 BisiHue painoakTHBHOCTH Ha KUBBIE
OpraHU3MBbl
OTtkpeITHE IPOTOHA U HEUTPOHA. M30TOMBI.
57 Anbda-pacnaa. DNeKTPOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIM OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
OHeprus CBA3U HYKJIOHOB B sifpe. SInepHble
53 peakiuu. Snepusid peaktop. [Ipodiemsr, bubnunoreka [JOK
MEPCIEKTUBEI, DKOJIOINYECKHAE aCIIEKTHI https://m.edsoo.ru/ff0d1356
AJIEPHOU SHEPTETUKH
OnemeHTapHble YacTULlbl. OTKpBITHE
Mo3uTpoHa. MeTo el HaOIIOIeHUS U
54 PETrUCTpALMU FTEMEHTAPHBIX YaCTHII. bubmuorexa [IOK

Kpyrnsliii cron «@yHaaMeHTaIbHBIE
B3aUMOJICHCTBUs. EAMHCTBO dusnueckon
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38




55

Bup 38é3qH0r0 HeOa. Co3Be3nus, sipKue
3BE3/IbI, INTAHETHI, UX BUAUMOE JBMKCHUE.
CoiHeyHast cucTemMa

56

Connne. ConHeuHas akTUBHOCTE. VICTOYHHUK
sHepruu CosHIA U 3BE3]

57

3BE3/bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE31BI TIIABHOW MOCIIEI0BATEILHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHU U
spoirony CoJIHIIA | 3BE3]

58

Miaeunsii [lyte — Hama ['anaktuka.
[Tonoxenne u neuxenue ConHua B
I'amaktuke. ['anakTuky. Y€pHble bIPHI B
Apax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usnyyenue.
MeraranakTuka

60

HepeH_IeHHLIC HpO6HeMBI ACTPOHOMUHU

61

KonTtposnbnas pabota «71€MeHThI
ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON M dTHYCCKOM
cdepax AesITeNbHOCTH YeIOBEKa

63

O6o06matomuii ypok. Pons u mecto pusnuku
Y aCTPOHOMUH B COBPEMEHHOMN HayYHOMI
KapTHUHE MHUpa

64

O6o06matomuii ypok. Pons puzndeckoit




TEOpHH B (HOPMUPOBAHHUHU NIPEICTABICHUN O
¢du3nveckoil kKapTHHE MUpa

O6o6maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUPa B O0IIEM PSIY COBPEMEHHBIX

05 €CTECTBEHHO-HAY4YHBIX MPEJCTaBICHUH O :
pupoe
66 Pe3epBHblil ypok. MarautHoe mnoJe. 1
DNEKTPOMAarHuTHas NHIAYKLIHS
67 PesepBHbIii ypok. OnTrka. OCHOBBI 1
CIEIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH
68 Pesepnblit ypok. KBanroBas ¢pusuka. | bubnnorexa [HOK
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61mecTBo «3marenbeTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
®usuka A.Il. PeimkeBud 3agaunuk 10-11 kmacc OOO "Ipoda"
Coopnuk 3anau no ¢usuke 10-11 kimacc /I H. Crenanoa, AO "U3naTenbcTBO

"IIpocBeiienue"

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

[Tnarpopma: Yuu.py, AKnacc, HOK, https://infourok.ru/, https://resh.edu.ru/
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