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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIEeTro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON mNporpammbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt TpPOrpamMMmbl BOCIUTAHUA U
KOHLICTIIMK TpenojaBaHusl ydyeOHoro mnpenMera «@dusnka» B 00pa30BaTeNIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanuu, peAN3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (GU3MKE HAmMpaBlieHO Ha GOpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBl Mupa oOydarommuxcs 10-11 xkmaccoB mnpu
o0OyueHnH ux (u3nkKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
noaxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METalpeIMETHbIM pe3yJibTaTam
oOy4eHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTh PEeATH3alMU MEKIPEIMETHBIX
cBs3el (U3HKKM C €CTEeCTBEHHO-HAyYHbIMM Y4e€OHbIMU TmpenMmeTamu. B Heit
ONPENENSAIOTCS OCHOBHBIE LIEJIM M3Y4YeHUsl (DU3UKH HA YPOBHE CpPEIHEro OOILEero
0o0pa3oBaHusl, UIAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTarpeIMeTHbIC, MpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHUS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI [0 F0J1aM 00YUYEHUS;

e cojepkaHue yueOHOTo npenMera «Du3rkay mo rojgam o0yueHus.

®du3rka Kak Hayka O HauOosiee OOIMUX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUi 00 okpysxaroreM Mupe. [IIkonbHbIN Kypc (UMK — CHCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3udeckorr reorpaduei W actpoHomued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUM  OMNpeAeNseT XapakTep W Pa3BUTHE
pPa3HOOOpAa3HBIX TEXHOJIOTH B cdepe HHEPreTUKH, TPaHCIOpTa, OCBOEHUS
KOCMOCA, IMOJYYEHUSI HOBBIX MAaTe€pUaloOB C 33JaHHBIMU CBOMCTBAMU M IPYIHX.
N3yyenne ¢GU3MKK BHOCUT OCHOBHOM BKJaJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydarouuxcs, B (OpMUpPOBAHUE YMEHHI MPUMEHSTH
HAy4HBIA METOJI IO3HAHMSI TIPY BBITIOJIHEHUH UMH YY€OHBIX HCCIIEOBaHUM.

B ocHOBy kypca ¢usuku IJs ypOBHS CpeAHEro oOIIero oOpa3oBaHMs
MOJIOKEH PAJI HWJeH, KOTOphle MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pasleioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesa eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTrepual Kypca (Qu3uku
o0beIUHEH BOKPYr (U3MUECKMX Teopuid. Benymmm B Kypce sBIseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NOpeaIonaraeT MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3zBuTheM oOOIECTBa, a Takke C  MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU IIpoOIeMamMHu.

Hoess  npuxnaonoit  uanpasnrennocmu. Kypc @usmku mnpeamnosnaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHMYECKHMX IPUIIOKECHUN
M3YYEHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3BJIEMEHTOB
COJIEp)KaHus, TOCBAUIEHHBIX HKOJIOTMUYECKUM TpodjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIEHUs
po0JIeM pallOHATIBHOTO MPUPOIONOIB30BAHUS U 3KOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMU 3JE€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu ((HOpMHUPOBAHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUECKOU TEOPHUH, POJU (yHAAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MpUPOJE, TpaHULAX
OPUMEHUMOCTH TEOPUHM, JMJI1 OIHMCAaHHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOJAXO0M B Kypce (DM3UMKH peanu3yeTcsl Mpexiie
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIBHON JEesTebHOCTH O0YyYaroUIXCs.
st Ga3oBoro ypoBHS Kypca GU3MKA — OTO HCIOJIb30BAHHE  CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HJKCIEPUMEHTOB U JA0OpPATOPHBIX PpadoT,
KOTOpBIE B TMporpaMme mo (pusnke oObEAMHEHBI B OOIIMI CIUCOK YYEHUUYECKHUX
MPaKTUYECKUX padoT. BulaeneHne B yka3aHHOM MEpedHe J1abOpaTOpHBIX paloT,
OPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYLIECTBJISETCS YYaCTHUKAMMU
o0pa30BaTeNbHOrO MpoIlecca HCXOAs M3 OCOOCHHOCTEM IJIaHUPOBAaHUS U
ocHalleHuss kaOuHeta (Qu3uku. Ilpu »sToM oOecrieuyuBaercs OBIAJCHUE
0oOy4aroMMUCs YMEHUSMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIIOKEHHBIX THITOTES.

bonpiioe BHUMaHUE YAENSETCS PELICHHIO PACUYETHBIX M KAaYECTBEHHBIX
3anay. Ilpu »>ToM 1St pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/layd C SBHO
3a/1aHHOM (PU3UYECKON MOJIENbIO, MTO3BOJISIOIINE PUMEHATh U3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MHTETpUPYsS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/IaHHS HA
0OBsSCHEHHE TPOTEKaHUS (U3MYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (PHU3WYECKON MOJENM Il CHUTyaIllud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY oOecreueHnio ydeOHOro mpoliecca 0a30BbIi ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl TOKEH H3ydaThCs B YCIOBUSX
MpeAMETHOTO0 KaOuHeTa (M3WKU WIM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (U3HKU MOJDKHO OBITH
HeoOxouMoe J1labopaTopHOe OO0OpyAOBaHHE JUIsl BBINIOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (GuU3MKe YUEHHYECKHX MPAKTHUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCcTpallMOHHOE  00Opy/oBaHUE (POPMHUPYETCSI B COOTBETCTBUHU C
MPUHITUIIOM MUHHUMAJIBHON  JOCTAaTOYHOCTH M 00OECIIEUYMBAET TIOCTAHOBKY
MEPEUYNCIICHHBIX B TIpOorpaMMme 10 (PH3WKE KIIOUYEBBIX JIEMOHCTPAMN IS
UCCJICIOBAHUS  M3Y4YaeMbIX  SIBIEHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe oOOpynOBaHUE JJISI YYEHHYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUJE TEMAaTHUYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMILJIEKTa Ha JABYyX oOydJarommuxcs. TeMaTHmuecKue KOMIUICKTHI
1a60paTOpPHOTO O0OpPYAOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE HU(DPOBBIX JTAOOPATOPUIA.

OCHOBHBIMH HENIAMH U3y4YeHUsI (GU3UKU B 0011IEM 00pa30BaAHUM SIBIISIIOTCS:

e (opmupoBaHue HHTEpeca U CTpEeMJICHUS OOyYaroNIUXcsi K HAYyYHOMY
U3YYCHUIO MPUPOJBI, PA3BUTHE HMX HHTECIUNICKTYalIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (pOopMUpOBaHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KakK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHIA OOBSICHATH SIBJICHUS C HCIIOJIH30BAHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTABICHUNH O POJIM (PU3MKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX IIeNie 00eCTIeUMBAETCSl PEIICHUEM CISAYIONNX 3a/1ad B

Mpoliecce 3ydeHus Kypca (PU3NKU Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  0o0mWMX  (PU3HMYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHaxX,  TEOpUsAX,  BKIIOYas MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY H
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHWE yMEHHH TPUMEHATH TEOPETHUSCKUE 3HAHUSA IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUM B TPUPOAE U JUISI TPUHITHS
MPAKTHYECKUX PEUICHHUI B MOBCEAHEBHON KU3HH;

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 3alad C SBHO 3aJaHHOUN
dusznyeckoil MoOAENbIO, 3aJay, IMOAPA3yMEBAIOIINX CAaMOCTOSTELHOE
co3anue GU3NYECKON MOJeINH, aIeKBaTHON YCIOBUSM 3a/1a4H;

e TOHMMaHHE (U3NYECKUX OCHOB W MPHUHIIMIIOB JCUCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIFHOTO TUIAHHUPOBAHHUS WU TMPOBEICHUS
du3MYECKUX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIpETaluyd HHPOpMAIUH,
OTIpEIETICHUS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JAaHME YCIIOBUHM JI Pa3BUTUS YMEHHUM MPOEKTHO-HUCCIIEI0BATENIBCKOM,
TBOPYECKOH 1€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIiI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/EINIO), B
11 knacce — 68 wacoB (2 yaca B HEZICIIIO).

[Ipennaraemelii B mporpaMMe mo (U3HKE MepedyeHb JTabOpaTOpHBIX U
NPAaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YUMTENb JI€JaeT BbIOOD
MpoBeJeHUST J1a00OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYATbHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3zuka u MeToAbl HAYYHOTO MO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKkcnmepuMeHTa W TEOPUM B IPOLIECCE ITO3HAHMSI IPUPOJBI.
DKCIepUMEHT B (pu3HKe.

MonenupoBanue ¢u3NYeCKUX SBICHUM M TpolieccoB. HaydHble TMIOTE3BI.
duznyeckue 3aKOHBI U TEOpUH. | paHUIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHMH COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IIPAKTUYECKOHN JAEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble M LUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuyeckoe aBmxeHne. OTHOCUTEILHOCTh MEXaHWMYECKOTO JIBUKCHMSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, WX IPOCKIUH HA OCH CHUCTEMbI KOOPAUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSAMOJIUHEHHOE ABMWXeHHE. ['paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH M IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOogHOE nazieHue. Y CKopeHrue CBOOOHOTO TaJIeHUS.

KpuBonuueitHoe nBuwkeHue. JIBMKEHME  MaTE€pUAIBHOM TOYKM MO
OKPYKHOCTH C MOCTOSSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAS
ckopocTh. [lepnoa u yacrora obpamenus. LleHTpocTpeMHUTENBFHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTHUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IICMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTePUCTUK
TBYOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes1 B BO3yXe U B pa3peskeHHOM ITPOCTPAHCTRBE.

HaOmronenue ABMKEeHUS Tela, OpPOIIEHHOTO IO YIJIOM K FOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienne ckopocTu pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopuvie padbomol

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILICHHS MEXKIY NyTSAMH, NPOWJICHHBIMH TEJIOM 32
NOCJIENOBATENbHBIE PAaBHBIE MPOMEKYTKHM BpPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yueHne NBUKEHHUS [IaApUKa B BI3KOM )KUIKOCTH.

N3yueHne nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBwit  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
IUIsl MaTepuaabHOM TOUKU. TpeTuit 3akoH HploTOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHuss. Cuma Tsokectu. llepBag kocmuyeckas
CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoiibxeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOIRKEHUS U cuiia TpeHus nokos. Kosadduruent tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B )KUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSL.

Y cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3yuenne nBuxeHUs OpycKa Mo HAaKJIOHHOM TMJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YNPYTOCTH, BOZHUKAKOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOopMaIIHH.

HccnenoBanre yclIOBUI pPaBHOBECHS TBEPAOrO TeENAa, HMMEIOIIETO OCh
BpaLlCHHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Tea), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cHIbBl M1 U3MEHEHUE UMITYJbCa Tea. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToTeHunanbHas SHEPIusl. [ToTeHunanbHas SHEPIus YIpPYro
nedhopMupoBaHHON  TpyxkuHBL.  [loTeHImanpHast 2Heprusi Teina  BOJIU3U
ITOBEPXHOCTHU 3EMIIH.

[loreHuuanbHple W HENOTCHUHAIBHBIE  CHJIBL CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJI C WU3MECHEHHEM MEXAHUYECKOW JHEPruy CHCTEMBI TEIL.
3aKOH COXpAaHEHUSI MEXAHUYECKON SHEPTHHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIED,
NPYXWHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa MOTEHIIMATBHON SHEPTUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYEeCKOW SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKT'YTa.

Paznen 3. MoJiexyJsipHasi pu3nka U TepMOIMHAMHKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUIECKOU TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABMKEHUS U
B3aUMOJICMCTBUSL YacTULl BemecTBa. MoAenu CTpPOEHHsI Ta30B, JXKHAKOCTEN U
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [Toctosinaas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanbHOro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYISPHO-
KMHETUYECKOW TEOpUU HIEalbHOTO Tra3a. AOCONIOTHAas TeMIieparypa Kak Mepa
CpEIHEW KWHETHYECKOM SHEPruu TEIUIOBOrO NBWKEHUS dYacThl] rasza. lllkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KitanenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHH4eCcKkrue YCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE NHUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OneIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS HCAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomol

Onpenenenue Maccsl BO3AyXa B KJIIACCHOM KOMHATE€ HA OCHOBE HW3MEPEHHU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3AyXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXKLY ITApaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U ciocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsel U padoTta. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HJAEAIBHOTO  Tra3a.  Buael  Temonepenaydu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YCHHUE. Y IEIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIOTHI pH TEIONEpeaye.

[Tonsitue 00 aamabatHOM Tmiporiecce. I[lepBhIii 3aKOH TEPMOIMHAMUKH.
[IpumeneHnre TepBOTrO 3aKOHA TEPMOJMHAMHKU K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Btopoit 3akoH TepmoaumHaMukd. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBbie MaMHbL. [IpUHIUIIBI AEUCTBUS TETIJIOBBIX MAILIKH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBHIX MamuHax. KoadduimeHnt mnone3Horo
nerictBusl TeruioBord MamuHbl. [{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTaTElNb
BHYTPEHHETO CropaHusi, OITOBOI XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe >¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tella MPpHU TEIJIonepeaaye.

OneiT mo anauabaTHOMYy pACHIMPEHUI0 BO3AyXa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonvl

[TapooOpazoBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTh BO3Ayxa. HacellieHHbIM map. YaenbHas TeruioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JABJICHHUSI.

TBépnoe Teno. Kpucramimueckue u aMop@Hbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. JKuakue xpucrtaiel. CoBpemeHHble Martepuanbl. [lmaBneHue wu
KpUCTaJUIU3alus. Y IeJabHas TeroTa miasiaenus. Cyonumanus.

YpaBHeHue TerIoBoro OajgaHca.

TexHuyeckue YyCTpONCTBA U MPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYUYEHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl U3MEpeHUs BIAKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpuCTaIoOB.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomol

N3mepenre 0OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiekTpoaAuHaAMHUKA
Tema 1. dnekmpocmamuka
DNeKTpu3anusi Tel. OJNEKTpUYeCKUd 3apsna. JlBa Buaa SIEKTPUUECKUX
3apAnoB. IIpOBOJHUKM, IUAIEKTPUKHA W IOJYIPOBOJHUKH. 3aKOH COXPaHEHHUS
AIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHbIl 31EKTpUUECKUI 3apsi.
Onextpuyeckoe noie. Hanpsoxk€HHOCTH anekTpudeckoro mosis. ITpuHmun



CYyHEPHO3ULINH BJIEKTPUUECKUX MOJeH. JIMHUM HanpssKEHHOCTH DJIEKTPUYECKOTO
oJIsl.

PaGora cun  anekrpocraruueckoro  mnoss.  [lorenmuman.  PasHoctb
noTeHUUANOB. [IpOBOOHUKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IOJIE.
JlusnexkTpuyeckasi MpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KOMUPOBAIIbHBIN aIapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUIT ICUCTBUS JIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JIUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHune 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwiit 3n1ekmpuyeckuii mox. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna toka. [locTossHHBIHM TOK.

Hanpspxkenue. 3akon Oma [u1s1 yyacTKa LEMH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, MapAILIETBHOE, CMEMIAHHOE COEAMHEHNE ITPOBOTHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MormHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3axon Oma 1715t TOJTHOM (3aMKHYTO# ) AJ1eKTpudeckoit nenu. KopoTkoe 3ambikanue.

ONEeKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TemIiepaTypbl. CBEpXMIpPOBOIUMOCTb.

OnexkTpudecKnii TOK B Bakyyme. CBONCTBA 31EKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHass M MpUMECHas MIPOBOJIUMOCTD
noytyrpoBoAHUKOB. CBoMcTBa P—N-niepexosa. [1omynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHMM TOK B  pacTBOpax MW  pacijlaBaX  3JIEKTPOJMUTOB.
DIIEKTPOJIUTAYECKAS AUCCOLUALIUS. DIEKTPOJIH3.



OnekTpuyeckuid TOK B razax. CaMOCTOATENBHBIN UM HECAMOCTOSTEIbHBIN
paspsa. Monnus. 11nazma.

TexHu4eckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHE: aMIIepMETD,
BOJITMETP, PpPEOCTaT, MCTOYHMKH TOKA, JJIEKTPOHArpeBaTENIbHBIE IPUOOPSI,
AIIEKTPOOCBETUTEbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN JHO],
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN U0/, TaTbBaHHUKA.

Jlemoncmpayuu

M3mepeHne criipl TOKA U HalPsKEHHUS.

3aBUCUMOCTh CONPOTUBIICHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie padomoi

N3yyeHue cMEemanHoro COeAMHEHUS! pE3UCTOPOB.

W3mepeHne 3JIEKTpOABUKYIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snekTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBIsIETCS ¢
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MAaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nousimusi, CBSI3aHHbIE C W3YYEHHMEM METOJIOB HAYYHOIO
NO3HAaHM: SIBJICHUE, Hay4YHbIH (akT, rumoresa, (u3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHWE CUCTEMbl ypaBHEHUM, JIMHEWHAs (QyHKIuS,
napabona, runepOosa, ux rpaduki U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKUMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
ANIEKTPUUECKHUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJl, )KUIKOCTEN H



ra3oB, JJIGKTPUUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJMTHYECKAS JAUCCOLMALUSA,
rajbBaHHKaA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHe JBUXKEHUU C HMCIOJb30BAaHUEM MEXAHHU3MOB,
Y4ET TpEHUST B TEXHHUKE, MOIIIMITHUKU, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYrHE), JABUTATENb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATEepUaliOB, U
HAaHOTEXHOJIOTUH, B3JIEKTPOCTATHYECKAs 3allluTa, 3a3€MJICHHE BIIEKTPOIPUOOpPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopHl,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHWTHL.  B3anMoneWcTBME  TMOCTOSHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM WHAYKOMH. [IpuHIMN cynepno3nnnu
MAarHATHBIX NOJIeW. JIMHMM MarHWTHOM WHAYKUMH. KapTWHA JIMHWM MarHUTHOW
MUHAYKIUU T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 1OJIE NPOBOJHMKA ¢ TOKOM. KapThHa NHMHMI WHIyKUHAA
MAarHATHOTO TIOJISI JUIMHHOTO IPSAMOrO IPOBOJAHUKA M 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOyb U HaIlpaBjeHUE. [|BUKEHUE 3apSKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SBeHne AneKTpOMarHuTHOM MHAYKOMU. [IOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJEKTPOABIKYLIas CHUJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe Iosie. OJIEKTPOABHXKYILNAs CHJIa WHAYKUUHA B
MTPOBOAHUKE, IBHKYILIEMCS TOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHIYKIIUH.

DHEPrusi MAarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA W NPAKTHYECKOE IPUMEHEHHUE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOJABUIaTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHL], UHIYKIHOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJIS.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHOW MHIYKITUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBHKYILEH CHIIBI MHAYKIUA OT CKOPOCTU M3MEHEHHUS
MarHuTHOTO ITOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue 1enCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBICeHUA 3JIEKTPOMArHUTHOW MHTYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble K0aeoanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanus. Ilepuosa, wactora, amruuTyna U ¢asza KojaeOaHH.
[IpyxnHHBIN MasATHUK. MaTeMaTUYEeCKUN MAasTHUK. YpaBHEHUE TapMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYype. AHAIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoyieOanusmMu. Popmyna Tomcona. 3aKkoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOaTEeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMS.

[lepemennbiii TOK. CUHYCOMAQIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA H
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE ANEKTPUUECKOM
SHEPTrUuM. JKOJOTUUECKUE PUCKU TPHU MPOU3BOJCTBE AJIEKTpPo3HEpPruu. Kynbrypa
WCTIOJIb30BAHUS 3JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HM.

TexHn4eckrue yCTPOMCTBA M IPAKTUYECKOE NPHUMEHEHUE: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATEIbHON CUCTEMBI (MPY>KUHHBIA WU
MaTeMaTUYECKUN MasSTHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CUJIbI TOKA M HAIIPsDKEHUS OT BPEMEHM) NS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopenb IMHUY 3JIEKTPOIIEPEIaUu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnmenoBanne MEpEMEHHOTO TOKa B LENM W3 IOCIEAOBATEIBHO
COEAMHEHHBIX KOHIEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80THbI

Mexanudeckue BOJIHBI, yClOBHsS pacnpoctpaHeHus. llepuon. Ckopocts
pacupocTpaHeHuss M JiuuHa BojHbL [lomepedHble W NPOAOJIBHBIE  BOJIHBIL.
WnuTepdepenus u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. ['pomkocTh 3Byka. Bricota Tona. TemOp 3BykKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUSL U3JIyYEHUS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexrpomarantHoi BosHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJH: OTpa)XCHHE, MPEIOMIICHHUE, TOISpU3aus, JUPpaKIus,
uHTephepeHuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE AIMEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagIUOCBSI3U U TeNeBUACHUA. Panromokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEBI.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBAsl JIMarHOCTHKAa B TEXHUKE W MEAMUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesiedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmtoienue cBsi3u rpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYA0M U
4acTOTON KosieOaHui.



HccnenoBanre  CBOWCTB  AJEKTPOMArHUTHBIX — BOJIH: OTPAKEHHUE,
npeioMIIeHUE, MoNIsIpu3anus, Aupakuns, HHTepdepeHIIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHHE CBETa B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN UCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomneHus. IlonHoe BHyTpeHHee oTpakeHue. l[IpenenbHBIM yrosl ITOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Jucnepcus ceera. CiaoxHbIi coctaB 0enoro ceta. LIBerT.

CobOuparomie W pacceuBarouide JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMe W ONTHUYECKas cuja TOHKOM JuH3bl. [locTpoeHne uzoOpaxeHuil B
coOMparolMX U pacceuBaOIIUX JMH3aX. DopMylia TOHKON JTUH3BL. YBEIUYCHHE,
JABAEMOE JINH30M.

[Ipenebl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBuss HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpPEHLIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. Judpakinuonnas peméTka. YcioBue HaOMOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJE€HUM MOHOXPOMAaTHYECKOro CBETa Ha
IUQPPAKIIUOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHUYecKue YCTPOMCTBAa M MPAKTUUYECKOE NPHUMEHEHHE: OYKH, JIyna,
(doToamnmapaT, NPOEKIMOHHBIMA ammnapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJIAPOU.

Jlemoncmpayuu

[IpssMOJIMHEHOE PACIPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB U300paKeHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu ceera.

HaOmonenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[ToyyeHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Tomy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

Habmoienue nomisipuszanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol



M3mepenune nokasaress peJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNMATbHOM TEOPUH OTHOCUTEIHLHOCTH

['paHuipl  TPUMEHMMOCTH  KJaccuyecko — MexaHwku.  [locTymatel
CIIEHIHAIBHOW TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOZYJA CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTU DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpaLIEHUE
JUTHBL.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIIITUBUCTCKON YAaCTHUIbl. DHEPTHUS
TOKOSI.

Pa3znen /. KBantoBas pusznka

Tema 1. dnemenmul K6anmoeoii ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPIrUsi
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue gororpdexra. OnbiTel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DunmTeiHa mia dotoddpdexra. «KpacHas rpaHunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYeCKOe IEHUCTBHE CBETA.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHE: (HDOTOIIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dheKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (hoToddekra.

CBeToauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -4acTHII.
Ilmanerapnas mogzens aroma. Ilocrymarsl bopa. M3nyueHwe u mornoiieHue
GbOTOHOB mpU Tepexoae aTomMa C OJHOTO YpPOBHS JIHEPruu Ha Apyrou. Bumwl
criekTpoB. CIIEKTp ypOBHEU SHEPTUM aTOMa BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
IyaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJHBI Jla3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

HaOnroienue TMHEM4aToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAnapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompemeneHuto  cocTaBa
pannoakTuBHOTO u3nydeHusa. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4eHUS.
Binsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA W HelTpoHa. HykionHnas mopens sgpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3ITy4YEHHE. 3aKOH PaJIN0aKTHBHOIO pacaja.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

SAnepHble peakiuu. JleneHue u CUHTE3 saep.

SAnepnwiii peaktop. TepmosiaepHbiii cuHTe3. IIpoOieMbl M MEPCHEKTUBBI
AIEPHON DHEPIETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETHUKHU.

OnemeHTapHble YaCTULBl. OTKPBITHE O3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: NO3UMETpP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3nes 8. J1eMeHTHI ACTPOHOMUHU U ACTPOPU3NKH

Otansl pa3BuTUs actpoHomuu. [IpuknagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Buna 3BéaHoro Heba. Co3Be3qusi, sSpKUE 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBUKEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruum CoJsiHIIA M 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalbHbIA KJlacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCJIEA0BATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] [NIABHOM IOCIIEA0BATEILHOCTA. BHYTpEHHEE CTpOECHUE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOIonMU CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Muineunbiii I[IyTe — Hama I'amaktuka. Ilomoxxenwe u aBwxeHue CoJiHIa B
lNamaktrke. Tumnbl ramakTuk. PagunoranakTuky U kBa3apbl. YEpHbBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa00mna. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nsiydyeHue.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOJB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNICHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s CeBEPHOIrO MOJIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B teneckon Jlynsl, miianer, Mneunoro Ilytu.

Oo0o01maromiee NOBTOPEHUE

Ponb ¢usuku uW acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M 3TUYECKOM cdepax JesITeIbHOCTH YeIOBEKa, pOjib U MECTO (pU3UKH
Y ACTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUpPA, POJb (PU3NUECKON Teopun
B (opmupoBaHUM TpeACTaBiICHUM O GUBUYECKOW KapTUHE MHUpPa, MECTO
(bu3UYECKON KapTUHBI MHUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJACTABJIEHUN O IIPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMud MAaTEMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsmus, CBS3aHHBIE C MU3YYCHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBJIEHWE, HAay4YHbIA (akT, TUIoTe3a, (Qu3nyeckas BETUYMHA, 3aKOH,
Teopusi, HAOIIOACHUE, SKCTIEPUMEHT, MOJICIIUPOBAHNE, MOJIEIb, H3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI M UX IMPOEKUHH HA OCHU KOOPIMHAT, CIIO)KEHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOJ00US TPEYroJbHUKOB,
OmpeIeNICHHE IO TUIOCKUX GUryp u oobeémMa Ted.

buonocusn: »nextpuyeckue SBICHHS B >KUBOW NpHUpOJE, KoJjiebaTeabHbIe
JIBUKEHUS B )KMBOM NMPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOW MPUPOIE, NEHCTBUEC
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTALIMYECKON PpEIIETKH, CIEKTPaJbHBIN
aHanms.



l'eocpagpua: marHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX  PYI,
doTochEMKA 3eMHOM MTOBEPXHOCTH, MPEACKA3AHIE 3EMIICTPSICCHHIM.

Texnonoeus: JHHUM DIEKTpONEpenad, TEHEPATOpP MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKUIHWOHHAS M€4Yb, pajap, PaguoONpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBINA armapaT, BOJOKOHHAS OITHKA,
CoJTHEuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMDBDI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Pusuka» Ha YpPOBHE CpEAHEro oOIIero
oOpa3zoBaHusi (0a30BbIM YPOBEHB) JOJKHO O00ECHEUYUTH JOCTHKEHHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3ysIbTaThl OCBOCHUS Y4eOHOTro npeameTa « DU3nKa JOJKHBI
OTpaXaThb TOTOBHOCTh M CHOCOOHOCTH OOYYalOMIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIMPEHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HAINpaBJICHUM
BOCIIUTATEIBLHOMN IESTEILHOCTH, B TOM YHCJIEC B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIEUETOBEYECKMX TIyMAHUCTHYECKUX U
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HMHTEpPECaX TIpa)KJaHCKOTrO
o0111ecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU JIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA,

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIMIO U MMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIEC B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOYAsA 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYeCcKoil HayKe;



5) Tpya0BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbiM cdepaMm MpodeccHOHANbHON NeATeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oynymiel mpodecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTBh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKN HA TIPOTSHKEHUN BCEU KU3HH,

6) 7K0JI0rHYecKOro BOCHUTAHMA:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHUE TIJI00aTBHOTO
XapaKTepa 3KOJOTMYECKHUX MPOOIeEM;

IUTAaHUPOBAHKE U OCYILECTBIICHUE JACHCTBUIN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS LEJIed YCTOWYNBOTIO PA3BUTHS YEIIOBEUYECTBA,;

pacuIMpeHne OMbITa JEATeIbHOCTH SKOJOTHUYECKOW HAMNpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HEeHHOCTH HAYYHOTO TO3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTUM HAY4YHOW JAESATENBHOCTH, TOTOBHOCTH B IpOLECCE
U3ydyeHUus (PU3MKKM  OCYHIECTBIIATh IMPOEKTHYIO U HCCIEI0BATENIBbCKYIO
NEATEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue aelcTBUA:
CaMOCTOSITeILHO  (DOPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEHATh LEIN ACATEIBHOCTH, 3aJaBaTh MAPAMETPHI U KPUTEPUU HX
JIOCTHOKCHMUS;
BBISIBJIITH  3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIINXCS
MAaTEpHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JESITEIbHOCTH;
KOOPAMHUPOBATh M  BBIMIOJHATH PpabOTy B YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/bCKue AelCTBUS.
BJIAJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOAAMHU
(bu3HUecKOl HAyKU;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHON AESTEIbHOCTU
B o0yactu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelieHus 3adad (PU3NYECKOTO COACpP)KaHUS, MPUMEHCHUIO DPa3TMIHBIX
METO/IOB ITO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHMsS, €ro
WHTEPIpPETANKA, TPEOOPa30BaHUI0O W TMPUMCHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIMsIX, B TOM YKCJIE MPU CO3JJaHUU yUEOHBIX MTPOECKTOB B 001aCTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ PEIICHHS, HAXOIUTh apTyMEHTHI JJIA JOKA3aTelhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl U KPUTEPUH PEIIICHHUS,

aHAIM3UPOBaTh TIOJIyYCHHBbIE B XOJ€ pEIICHHUs 3aJadd  pPe3yJbTaThl,
KPUTUYECKU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaATEIbHOU
JESATEITLHOCTH, B TOM YHCIIE TIPA U3yYeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATECIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTh IPOOJIEMBI U 3a71a4H, TOTYCKAIONTUE ATbTEePHATUBHBIC PEIICHN.

Pabora c ungopmanmei:

BJIAJICTh HABBIKAMHU TOJIYYCHHS WHGPOpMAHUKH (PU3NIECKOTO COICpKaHUS U3
HMCTOYHMKOB PAa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh TIOWCK, aHAJM3,
CHUCTEMATH3AIMI0 W WHTEPNPETANnui0 WH(DOpPMAIMK pPa3IMIHBIX BUIOB U (OPM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTaHU3AIIMOHHBIX
3a/a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSProHOMHUKHM, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBbIX M OJTUYECKUX HOPM, HOPM
nHGOPMAITMOHHON O€30MTaCHOCTH;

co3faBaTh TEKCTHI (PU3MUECKOTO COJEp’KaHUS B Pa3IW4YHBIX (opmaTax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | IIEICBOM ayIUTOPHH, BEIOUpast ONTHMAIBLHYIO
(dbopMy mpeICTaBICHNS U BU3yaJIn3aIliH.

KoMMyHMKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
OCYILIECTBIISATH OOIIEHNUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M  CMAr4arthb
KOH(DJIUKTBIL;



pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHMsI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh I[€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BbIBATH U
KOOPAVUHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHHIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarTb poJid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXIaTb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXKJOr0 y4YaCTHUKAa KOMaHIbl B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjaraTb HOBBIE IPOEKTHI, OLEHUBAaTh WJAEH C IO3UIUH HOBU3HBI,
OpUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEICHWE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JeiicCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISATH MO3HABATEIbHYIO JIEATEILHOCTh B 00JacTH
GU3UKK W acCTPOHOMHUHU, BBIABIATH NPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJISTh IJIAH PEHIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JTaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacuMpsTh paMKH y4eOHOIro MpeiIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTb OCO3HAaHHBIM BBIOOP, apryMEHTUPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 3a peLIeHue;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIIMH B 00JacTu
(U3HUKH, TOCTOSHHO MOBHITIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBHI B JICSITEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IICJISIM;

BIAJCTh  HAaBBIKAMH  [IO3HABATEIBHOW  pediekcuu Kak  OCO3HAHUSA
COBEpILIAEMbIX JIEUCTBU M MBICIUTEIBHBIX MPOILIECCOB, WX PE3YJbTATOB U
OCHOBAHHUI;

WCITIOJIB30BATh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO
peuieHus;



YMETh OLIEHUMBAaTh PUCKM W CBOEBPEMEHHO IPUHUMATh pPEIICHUs 10 HUX
CHIDKEHUIO;

OPUHUMATh MOTHMBBI W apryMEHThl JpPYrMX IpU aHaJU3€e pPe3yJIbTaTOB
JESITEIbHOCTH;

IPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHMBBI W apryMEHThl JPYrMX IpU aHalu3e pPe3yJbTaTOB
JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYIMX Ha OLIMOKH.

B mpouecce nocTHKEHHS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MPOTPaAMMBI
no ¢Qusmke ANg YpOBHS CpeaHero oOmero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEpIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmni
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIIBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHA COOCTBEHHOM YMOLIMOHAIBHOU chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBO€ TIIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThC K
SMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOUIEH CTPEMIICHHE K TOCTIKEHHUIO LIETH U
yCcrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH HMCXONS M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaThb €ro MpH OCYIIECTBIECHUU OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIITUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MECTO (U3UKU B (PopMHpOBaHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU €SI TETIbHOCTH JIHOJIEU;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (DU3UUECKUX MOJICIICH:
MaTepuaibHas TOYKa, MHEpIMAIbHAS CUCTEMa OTCYETa, AOCOTIOTHO TBEPIOE TETIO,
UJICAIbHBIN T'a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AJIEKTPUUYECKUHN 3apsii PU pelieHn: PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TMPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHHETUYECKOM TEOPUHM CTPOECHUS BEIIECTBA U



ANEKTPOAMHAMUKU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSAMOJUHEUHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeN, IBWKEHHE IO OKPYKHOCTH, HHEPIHS,
B3aUMOIeCcTBUE Tel, MU dy3usi, OpOYHOBCKOE ABHUKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPIBIX TEN, U3MEHEHHE 00bEMa Tl MPU HArpeBaHUU (OXJIAXKIACHUN), TETNIOBOE
paBHOBECHE, HCIIAPEHUE, KOHJCHCALMS, IUIABIICHUE, KPUCTAJUIM3alMs, KHUIIECHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE JABJIICHUS ra3a IIPU €ro HarpeBaHUH B 3aKPbITOM
cocyne, CBf3b MEXAy NapameTrpaMy COCTOSHHS Ta3a B H30Ipoleccax,
ANEKTpU3ALMs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHMYECKOE NBIXKCHHE, HCMOJNb3ysd (PU3NUECKHE BEIUUHMHBIL:
KOOpAWHATA, IIyTh, IIEPEMEILECHHE, CKOPOCTb, YCKOPEHHME, Macca TeJa, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrus, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh, IPU ONHCAHUM TPABUIBHO TPAKTOBATh
(U3NYECKUI CMBICH HCIHOJIb3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U EIHUHULBL,
HaxoJUTh (HOPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO0 BEIUUYHMHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHHUS,
UCTIONb3ysl (U3MUECKUE BEJIMYMHBI: [aBJICHHE Tra3a, TEeMIIepaTrypa, CpeaHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO NIBHKEHUS MOJEKYJ, CPEIHEKBAIpAaTUYHASA
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprus, padbora rasa,
KO3 PUIIMEHT TMOJE3HOr0 MACHCTBUSA TEIUIOBOIO JBUTATENsl; IPU OMHCAHHUU
OPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICA HCHOJB3YEMBIX BEJIMYUH, UX
0003HAUYEHHUS W €IUWHUIBI, HAXOAUTh (HOPMYIbI, CBS3bIBAIOIINE JaHHYIO
(pU3HYECKYIO BEJIMUMHY C IPYTUMHU BETMUMHAM;

ONMCBHIBATh U3YUYEHHBIE DIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJICHUS (ITPOLIECCHI), UCIIONB3YSl (PU3MUECKUE BEIMYMHBI: SJEKTPUUYECKHUI 3aps,
ANEKTPUYECKOE TOJIE, HAPSHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MMOTEHIIMAJIOB;
OpU ONHCAHUM TPABUIBHO TPAKTOBAThb (PUINYECKUN CMBICT HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAYEHMs] M EIUHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIME
JaHHYIO (PU3UUECKYIO BETUUYHMHY C JPYTMMH BEJTMUMHAMU;

aHANIM3UPOBaTh (PU3MYECKHE MPOLECCHl U ABJICHMS, UCIOIb3Ys (PU3UUECKUE
3aKOHBI U MPUHLMIBL: 3aKOH BcemMupHoro Tsarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHUYECKOW HHEPruH, 3aKOH COXPAHEHMS HMIIYJIbCa,
OPUHLMUI CYNEPIO3UIUHA CWI, NPUHLUII PAaBHOIPAaBUS HHEPLUUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUs BEUIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKON IHEPTUM TEIUIOBOTO ABUKEHHS MOJIEKYI C
aOCOJIFOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHCHUS
ANEKTPUYECKOro 3apsfa, 3akoH KyloHa, mpu 3TOM pasauyarbh CIOBECHYIO
(OopMyTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUSA (IpaHULBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLUIIBI JACWCTBUS MaIllWH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HMCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
IIPOLIECCOB C HCHOJIb30BAHUEM IIPSAMBIX M KOCBEHHBIX HM3MEPEHUH, IPHU HTOM
GopMmynupoBarth npobiemy/3ajzadyy M THUIOTE3y Y4YEOHOro  OKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOIO O0OPYAOBAaHMS, MPOBOJUTH OIBIT U
(GbopMyIHpOBaTh BHIBOIHI,

OCYILECTBIATH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS M HCIOIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh pPE3yJbTAThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKMX BEIUYUH B
BHJIE€ TAOJIUII U TPa(UKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIICTOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU UCCIIEIOBAaHUMN B
pamMKax Yy4eOHOTO SKCHEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW U IMPOEKTHOM
JESATEIbHOCTH C HMCIOJB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB U JIA0OPATOPHOIO
000pynoBaHUs;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKON MOJEIbIO,
UCTIOJb3Yys (PU3NUYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEITUYMHBI U (POPMYIIHI,
HE0OXoAMMBIE JJIA €€ pElIeHHs, MPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEeHHOTO 3HAaUeHUs (PU3UUECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBaTh JIOTHYECKH HEIPOTUBOPEUUBYIO
LENIOYKY PACCYKICHHM C ONOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHe SIBJICHNUS,

UCIIOJIb30BaTh ~ NpPHU  PEIIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(}OpMAIMOHHBIE TEXHOJIOTUH JIJISl TOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y Tpe/ICTaBlIeHUs y4eOHOM U HayYHO-NOMYJISIPHOM MH(pOpMAaIUK, MOJYyYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATh MOJIydaeMyt0 HH(POPMAIHUIO;

OPUBOIUTH MPUMEPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPH OO0paIEHUH C MPUOOPaAMH U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbs U COOIOACHHUSI HOPM IKOJIOTHUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



paboTatb B TIpyININE C BBINOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYIIBI, PAMMOHATIBHO PACTIPEACNSITh OOS3aHHOCTH W
IJIAHUPOBATH JCSITEIBHOCTh B HECTAHJAPTHBIX CUTYaIUAX, aJCKBATHO OICHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB TPYIIITHI B PEIIEHNE pPacCMATPUBAEMOM MTPOOITIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpax poJjib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKU WU
TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIOJIEN, LETOCTHOCTh U E€IMHCTBO
¢u3znYeCKO KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJENeH:
TOYEYHBIN AJIEKTPUUECKUMN 3apsij, Jy4Y CBETa, TOUCUHbIH UCTOYHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPelieHUU (HU3MIECKUX
3ajay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITHL UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU W KBAHTOBOM (PU3UKH: dJEKTPUUYECKAs TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIWS, JCHCTBHE MAarHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JBYDKYITUHCS 3apsiji, SJEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, TIPSMOJIMHEHHOE pacCIpoCTpaHEHUE CBETa, OTPAXKEHHWE, IPEIIOMIICHHE,
uHTeppepeHus, audpakius U TOJApU3aIMs CBETa, JTUCIEPCUS  CBETa,
dboTtoanekTpuueckuii 3pdext (poTodrddekT), cBeTOBOE AaBiIeHHE, BOSHUKHOBECHUE
JUHEHYATOro0 CIEKTpa aromMa BOJOPOJA, EeCTECTBEHHAas M HWCKYCCTBCHHAs

PaIHOAKTUBHOCTb;
OMKCHIBATh W3YYEHHBIC CBOWCTBA BEIIECTBA (AJIEKTPUUECKUE, MArHUTHEIE,
ONTHYECKHE,  JJIEKTPUUECKYI0  TPOBOJUMOCTh  Pa3NUYHBIX  CpeA) |

AJIEKTPOMAarHUTHBIE SBJICHUS (MPOLECChl), UCHONB3YS (PU3NUYECKUE BEITUYMHBIL:
ANEKTPUYECKUM 3apsll, CWJIAa TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DIIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYLIAs cuja, paboTa TOKa,
UHAYKIUS MarHUTHOTO MOJs, cuia Ammepa, cuina JIopeHna, WHIYKTHBHOCTB
KAaTYyILIKH, DHEPrus JJIEKTPUYECKOTO0 M MAarHUTHOTO IIOJIEW, IEpUOJ M YacroTa
KojebaHuil B KoieOaTenTbHOM KOHTYpe, 3apsl M Cuila TOKa B Ipolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoOyeOaHuW, (POKYCHOE paccTOSHHE W
ONTHYECKas CHJIa JIMH3bI, P ONUCAHUU NPABWIBHO TPAKTOBATH (PU3MUYECKUIA
CMBICTT HCIOJb3YEMbIX BEJIWYUH, HUX OOO3HAUEHHS U EIUHMIIBI, YKa3bIBaTh
(GopMyIibl, CBS3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEJINYNHAMM;

ONMUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHS M TPOLIECCHI, HCIOJIb3Ys
(¢u3nyuecKre BEJIMYHUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, NEPUO/I TOJIypacnaaa, SHEPrus CBsI3U
aTOMHBIX SI7IEp, TPU OINHUCAHWM TIPABWIBHO TPAKTOBATh (DU3MUECKHI CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHUS] W EAUMHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONIME JaHHYI (DU3UYECKYI0 BEIUYMHY C JIPYTMMHU BeJIWYHMHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIMYUHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHBI W MPUHLUMNBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJLIEIbHOTO
COCIMHEHUS NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHIa, 3aKOH >3JIEKTPOMAarHUTHON
WHAYKIHAH, 3aKOH NPSMOJIMHENHOTO PACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe OWHINTeHHa st doTodrddexra,
3aKOH COXPAaHEHUs SHEPruH, 3aKOH COXPAHCHHS WMITYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOr0 YHMCIIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacnaja, Iph 3TOM Pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MAaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUA (TpaHHUIlbl, 00JacTH)
IIPUMEHUMOCTH;

ONPENIEIATh HAIIPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh W OINHCHIBATH H300paXKEHUE, CO3/1ABAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JINH30M;

BBITIOTHATh AKCHEPUMEHTHI IO UCCICAOBAHUIO (DU3UMYECKUX SBICHUN U
IIPOLIECCOB C HKCIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX H3MEPEHUU: MPU OTOM
dbopmynupoBath mpoOiemMy/3agady M TUIOTE3y Yy4eOHOTO  AKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIONKEHHOTO0 OOOpYyAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISATh MPSAMbIC U KOCBEHHBIC U3MEPECHHS (PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUs] M HCIOJIh30BAaTh WU3BECTHHIC
METO/Ibl OLICHKH MMOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (DU3WUYECKUX BEJIUYMH C  HUCIOJIb30BaHUEM
NPSMBIX HM3MEPEHHUM: MPU HTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIIMYMH B BUJE TaOJUIl U
rpaduKoOB, JAeNaTh BHIBOBI IO pe3yabTaTaM UCCICAOBAHMUS,

cOOJII0IaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEIECHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCHEpPUMEHTa, Y4YEOHO-UCCIENOBATENLCKOW M MPOEKTHON
JEeSATEIBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THblE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHAM3a YCJIOBUS 3a/1a4u
BbIOMpATh (PU3UYECKYIO MOJIENb, BbIACIATh (PU3UUYECKUE BETUUYUHBI U (HOPMYJIbI,



HEOOXOUMBIC JUIs €€ pEIICHUs, MPOBOIUTH PAacy€Thl M OLICHUBATh PEATbHOCTD
MOJTyYeHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATh JIOTHUECKU HEPOTHBOPEUHUBYIO
IICTIOYKY PacCy)XICHHH C ONMOpOW Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue IBICHUS;

UCIIOJIb30BAaTh  MPU  pPEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(GOPMAIMOHHBIE TEXHOJIOTHN IS MTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
U TPE/ICTaBJICHUS Y4eOHOW M HAyYHO-TIONMYJIAPHON MH(OpMAIMH, TOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyto HH(GOPMAIIHIO;

OOBSCHATH TIPUHIMITBI JIEHCTBUS MAIUH, NPHOOPOB W TEXHUYECCKHX
YCTPOMCTB, pa3inyaTh YCIOBUS MX 0€301IaCHOTO MCIIOJb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPHUBOIUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YIEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSACHEHHE IPOIECCOB OKPYKAIOIIET0O MHpPa, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUSA 1O (PU3UKE B IOBCEAHCBHOW JKHU3HH
I obecriedyeHus: 6€30MMacHOCTH MPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPOMCTBAMM, JIJISI COXPAHCHHUS 3J0POBbS M COOJIOJCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYIIE C BBIIOJHECHUEM pa3IUYHBIX COIHMAJIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PANMOHAIBHO paclpenesaTh OO0S3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIlHSX, aJCKBATHO OICHUBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEHICHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne /i P Konrtpoannbie | Ilpakruueckue (mupp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O IO3HAHUSA
bubmuorexa [JOK
11 @u3KKa ¥ METOJbl HAYYHOT'O ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nuoreka [JOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmoreka [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
32 OCHOBBI TepMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubmmoreka [IOK

®a30BEIC Mepexoabl

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




Hroro no pazueny 24
Paznen 4. JIEKTPOAUHAMMUKA
bu6nuoreka [IOK

4.1 DTEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTosAHHBIN JIEKTPUYECKUIN TOK. TOKH 12 bu6nmmoreka [IOK

' B Pa3JIMYHBIX Cpeslax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KITACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypcesbl
Paznen 1. QJIEKTPOAUHAMUKA
MarunuTHoOe€ 1101€. DIeKTpOMarHuTHas bubnmnoreka [JOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHU4ecKue u AJIeKTPOMarHUTHBIE 9 1 bubnmoreka [JOK
' KoneOanus https://m.edso0.ru/7f41c97c
99 MexaHn4YecKue U 3JIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CclleUATILHON TEOPUU 4 1 bubnmnoreka [JOK
' OTHOCHTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuoreka [JOK
4.1 7
DIICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bu6muoreka [JOK




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

4.3

ATtoMHoOE s1po

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U aCTPO(YU3UKH 7 ﬁgggﬁ%ﬁgggg};mmwc
HWroro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHHUE

6.1 O6o061mato1iee MOBTOpeHne 4 ﬁ::f:;ﬁﬁ;ggﬁ £41007¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KoandyecTBO 9acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
dus3nka — HayKa 0 IpHUpPOJIE.
1 Hayuynsie MeT(})’,zBI HOSHEI:HI/I}I 1 1 menens bubmorexa LHOK
1 https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero Mupa
Pois 1 MecTo du3uku B
OPMHUPOBAHUN COBPEMEHHOM Bubmnoreka [IOK
2 tbop Ii p 1 1 Henens noamoreka I
Hay4HOW KapTUHBI MHpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEITLHOCTH JIIOIeH
Mexanndeckoe OBUKEHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubmorexa [JOK
3 1 2 Henens
nerokeHus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEPHOE IPIMOIIMHENHOE bubnuoreka IIOK
4 p p 1 2 Henens 1
JIBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSMOJIMHENHOE bubmnorexa [IOK
5 yerop p 1 3 Henend 1
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBobOoaHOe nageHue. Y CKopeHue bubnuotexa [JOK
6 1 3 Henena
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHoe IBH>XEHHE.
7 JIBr>keHUE MaTepUaIbHOM TOYKH IO 1 4 nenens bubmmorexa [JOK
p & https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anuies. 1 4 »enens bubnuoreka [JOK




NHepuuanbHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

9 CyHepHo3UInu cuil. Bropoil 3akoH 5 Henens bubmorexa LOK
yrep ' P . a https://m.edsoo.ru/ffOc3be8
HproToHa 1151 MaTepraibHON TOYKH
Tperuii 3axkoH HproToHa 17151 bu6mmoreka [IOK
10 5 nemens
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsarorenus. Cria
11 TsoKecTH. Ile pBasI KOCMHYeECKas 6 Henens bubnnorexa [IOK
-Hep g https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ocTH. 3akoH [ 'yka. Bec bubnuoreka IIOK
12 YHpyT K 6 Henemns 1
Tela https://m.edsoo.ru/ffOc3el18
Cuna tpenus. KordduueHT TpeHus.
13 Cuna czn OTI/IBJIGI({bI/(Ii:[ pu BI/I)Pi(eHI/II/I 7 "Henmend bubnnorexa [IOK
P P g https://m.edsoo.ru/ffOc3f76
TeJa B )KUAKOCTH WU ra3e
[TocTynarenbHOE U BpalaTeibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. 7 nenens bubnmnoreka [JOK
Mowment cuigl. Imeuo cusl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO TEIIA
NMnynsc MaTepralbHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK. bubmmnoreka [JOK
15 8 Henensa
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMItynbca. PeakTuBHOE JBUKEHUE
Pabora 1 MOIITHOCTH CHUJIBL.
16 Kunernueckast sHEeprust MaTrepuaabHON 8 bubmuoreka [IOK
HEens
Touku. Teopema 06 M3MEHEHUN A https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEpruun
17 [ToTennuanpHas YHEPTHSI. 9 Henensa but6mmorexa [IOK




[ToTenuuanpHas SHEPrUs ynpyro
ne(OpMUPOBAHHOMN MPYKUHBI.
[ToTeHnmansHas SHEPTUs Tela BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

[ToTeHumanpHpIe U HENOTCHIUABHBIC
cuiiel. CBA3b paboThHI
HETMOTEHIMATBHBIX CHJI C U3MEHEHHEM

bub6nmoreka [IOK

18 9 Henens
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIL. A https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUHU
Jlaboparopnas pabora
«HMccnenoBanue cBsi3u pabOTHI CUITBI C
19 M3MEHEHUEM MEXaHUYECKON IHEPTruun 10 menens bubmmorexa [JOK
https://m.edsoo.ru/ff0c478c
TeJa Ha MPUMEepe PacTSKEHHS
PE3UHOBOTO JKT'yTay
KonTponbHas pabota no reme
20 «Kunemaruka. JlnHaMuka. 3aKOHBI 10 wenens bubnnorexa [IOK
' ’ https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXAHHUKE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
21 KHMHETHYECKOM Teopuu. bpoyHoBCcKoe 11 nenens brbmorexa [JOK
- PPOYH https://m.edsoo.ru/ffOc4dc2
nskenue. Auddysus
XapakTep JBUKECHUS U
B3aMMO/ICVCTBUS YaCTHUIl BENIECTBA. but6mmorekxa [IOK
22 . 11 nenens
Mogaenu cTpoeHus ra3oB, KUJIKOCTEN https://m.edsoo.ru/ff0c478c
U TBEPIBIX TEN
Macca monekyin. KonmnuectBo bubmuoreka [JOK
23 12 wenens
BeuiectBa. [locrosinnas ABoraapo https://m.edsoo.ru/ff0c478c
TennoBoe paBHOBecue. Temmeparypa bubnmnoreka [JOK
24 P patyp 12 "Hepens 1

u e€ usMmepenue. lllkana remneparyp

https://m.edsoo.ru/ff0c478c




Henscns

Wneanpueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMrepaTypa Kak Mepa
cpeaHel KHHETUYECKON YHEPIUHU bubmuorexa [JOK
26 13 Henens
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
bubnnorexa [JOK
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI 13 Hepens
A A https://m.edsoo.ru/ff0c478c
JlaGopaTopHas pabora
«HccnenoBanne 3aBUCUMOCTH MEXIY bubnmnoreka [JOK
28 14 nenens
rapaMeTpamMu COCTOSTHUS https://m.edsoo.ru/ff0c478c
Pa3peKEHHOTO Ta3a»
M3omporieccel B HI€aTbLHOM Ta3e U UX bubmmoreka [JOK
29 14 uenens
rpaduyeckoe rnpeacTaBieHue https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crtoco0sI e€ m3MmeHeHus. KonmmdecTBo bubmmoteka [IOK
30 15 "enens
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€ATbHOTO
rasa
bubmmoteka [IOK
31 Bue! rerionepenaun 15 nenens
A pedl s https://m.edsoo.ru/ff0c5c36
VY nenpHas TETUIOEMKOCTH BEIIECTBA.
32 KonuuectBo TEnnoThl npu 16 Henens bubmorexa [TOK
P . a https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnuadaTHBIN MPOIECC
IlepBblii 3aKOH TEPMOJUHAMHUKH U €70 but6mmoreka [{IOK
33 P pMOZL 16 nenens momotexa L

IMPUMCHCHHUC K U30IIpoIecccaM

https://m.edsoo.ru/ffOc5efc




HeoOpatumocTs npoiieccoB B

N bub6nmoreka [IOK
34 npupoze. Bropoi sakon 17 nenens https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKU
[Ipunnun aeicteus u KI1J] TeruoBoi bubnmoreka [JOK
35 17
MaIlUHbI feact https://m.edsoo.ru/ff0c600a
bubmnorexa [JOK
36 Huior Kapro u ero KA 18 nepens https://m.edso0.ru/ff0c600a
DKoJ0rHYecKue mpoodIeMbl bubmmoreka [JOK
37 18
TEINIOOHEPTETUKH HeAs https://m.edsoo.ru/ff0c600a
38 O6o06maromuii ypok «MoneKysipHast 19 nexens bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
KonTponbHas pabota no reme
39 «MonexynsipHast ¢puzuka. OCHOBBI 19 nenens bubmmorexa LHOK
HIeKyIHp ' A https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 ITapooOpazoBaHue 1 KOHIEHCALIUS. 20 Heens bubmmoreka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOII0THAs M OTHOCUTENbHAS
41 BIQXKHOCTh Bo3ayxa. HachieHHbIN 20 menens brbmmorexa [OK
yxa- https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS bu6muoreka [IOK
42 N 21 "enens
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTtabsl. COBpeMEHHbIE MaTepUabl
[TnaBneHue ¥ KpUCTAITA3AIIHS.
43 VY aenpHas TEIOTa MJIaBJICHUS 21 nenens bubmmorexa LIOK
A ) A https://m.edso00.ru/ff0c6708
Cybnumarus
44 VYpaBHeHHe TemIoBoro OanaHca 22 "enens bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820




DJIeKTpu3anus Tel. DIECKTPUICCKUI

45 3aps. JIBa BUA JIEKTPUUECKUX 22 nenens bubmmorexa [TOK
P 8 p . https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKH, TUIIEKTPUKU U
46 Hfﬂ HOBOI[HP)IIKH 3aK(I:H COXPaHEeHUs 23 "Henensd bubnnorexa [IOK
yip ' P a https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiicTBue 3apsioB. 3akoH
47 Kyiona. TodeyHbIl 3IEKTPUUECKUAI 23 "Henens bubnnorexa LIOK
y ’ p 4 https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsisk€HHOCTB 211EKTPUYECKOTO
48 nosist. [Tpunnun cynelv)nomunn 24 wenens bu6mmoreka [IOK
AJIEKTPUYECKUX Mojei. JInnuu https://m.edso0.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabotra cui1 31eKTpoCcTaTUYeCKOro
49 nouist. [Toren I/IaﬂpPaBHOCTB 24 uenens bubnnorexa [IOK
’ T(Ha. A https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAIOB
I[TpoBOAHUKH U TUDIEKTPUKU B
50 3J'IpeKT I([)CTaTI/ILIeIz:KOM nol:J)Ie 25 Henens bubnnorexa [IOK
P ) A https://m.edsoo.ru/ff0c7018
JlvanexTpudeckast IpOHUIIAEMOCTh
N bubmorexa [JOK
51 6 . K 25
JICKTPOEMKOCTE. RORACHEATOP HeAc https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH TIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPIrUs 3apsKEHHOTO 26 "Henens bubnnorexa [IOK
A pa. p p a https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
JIaGoparopnas pabora "M3mepenue b K
53 P ¢ pHasd1 p Y ) 26 Henens noaroreka 11O
AIIEKTPOEMKOCTH KOHAEHCATOpA https://m.edsoo.ru/ff0c72c0
54 [IpuHOMI NENCTBUSA U IPUMEHEHUE 27 wenens bu6muoreka [IOK

KOHACHCATOPOB, KOITMPOBAJIIbHOI'O

https://m.edsoo.ru/ff0c72c0




armapara, CTpyHHOTO IIpUHTEpa.
DIIeKTpOCTaTHYECKAsK 3aIUTa.
3azemiIeHHE IEKTPONPHOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.

bubmuorexa [JOK
55 Cuna toka. Hanpsbxenmue. 27 "enenst 1
https://m.edsoo.ru/ff0c72c0
Comporusnenune. 3akon Oma st
y4acTKa [enu
[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHUE By 10K
noInoTeKa
56 POBOIHKUKOB. JIJaboparopHas padota 0.5 28 nenens
POBO PATOpHAi P A https://m.edsoo.ru/ff0c74f0
«M3yueHne CMENIaHHOTO COCTMHEHHS
PE3UCTOPOB»
PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
57 28 "Henens
Toka. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa /17151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
bubmmoteka [IOK
58 3ambikanue. JlaboparopHas pabota 0.5 29 nenens
https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJ1C UCTOYHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS»
DNeKTpOHHAS MPOBOIUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTD bubmmoteka [IOK
59 29 "enens
CONIPOTUBJICHUS] METAJUIOB OT https://m.edsoo.ru/ff0c7ae0
TeMreparypbl. CBEpXIIpOBOAUMOCTh
DJIEKTPUYECKUI TOK B BAKyyMe. bubnuotexa [JOK
60 va 30 menens 1
CBolicTBa 2JIEKTPOHHBIX ITY4YKOB https://m.edsoo.ru/ff0c7ae0
[TonynpoBOIHUKH, UX COOCTBEHHAS U
. bubmuorexa [JOK
61 pUMecHast IpoBOIUMOCTh. CBoOIiCTBa 30 menens

p—n-nepexona. HOJ’IYTIpOBO,Z[HI/IKOBBIC

https://m.edsoo.ru/ff0c84ae




PUOOPHI

DNEeKTpUUECKUH TOK B pacTBOpPax U

62 pacriaBax 3JIEKTPOIUTOB. 1 31 Hegens bubnmoreka [JOK
DIIEKTPOJIMTUYECKAS] TUCCOLUALIHS. a https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPpUYECKHUM TOK B razax.

63 CamocrosiTenbHbII 51 1 31 Hexens bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DnexTpuueckue nprudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE 1 32 nenens bu6mmoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
O06o06marmuii ypok bubnmnoreka [JOK

65 1 32
«DQIIEKTPOTMHAMUKAY HeAc https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no reme

66 <<9J‘IeKTp00TaTI:IKa. ITocTosiHHBIM 1 33 enens bubmuoreka [IOK
3NeKTpudecKkuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHbIit ypOIf'. KonTponbHas ) 1 33 enens bubmmnoreka [JOK
pabota o Teme "DIeKTpoAMHAMUKA https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O600maromuii ypok bubnuotexa [JOK

68 1 34
o teMaM 10 kmacca Heae https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KITACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kounrpoabnbie | IIpakruueckue
n/n Bcero u3ydyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
ITocTOsIHHBIE MATHUTEL K UX
B3auMoeicTBUE. MarHuTHOE II0JI€E. bu6mmoreka [JOK
1 . 1 1 Henens
BekTop MarHuTHON MHAYKIMH. JInHUK https://m.edsoo.ru/ff0c32e2
MarHUTHON UHTYKIIUU
MarsuTHOE 1oJjie IPOBOJHUKA C
ToKOM. OnbIT DpcTena. bubnnoreka [JOK
2 N 1 1 nenens
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c33e6
TOKOM
JlaboparopHas padbora «3yueHue bubnuoreka IJOK
3 patop P i 1 1 2 "Henens 1
MAarHUTHOTO IOJISI KAaTYIIKH C TOKOM» https://m.edso0.ru/ff0c3508
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuina Amriepa.
JlabGopaTopHas paboTta bubanoreka [IOK
4 paTop p . 1 1 2 "Henens 1
«HccnenoBanne neHCTBAS https://m.edsoo.ru/ff0c3620
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM)
JleficTBe MarHUTHOTO MOJIS Ha
5 JIBIDK Cs 3apsHKEHHYIO YacTH 1 3 Henenst bubnnorexa [IOK
yHyro P o - https://m.edsoo.ru/ff0c372e
Cuna Jlopenna. Pa6ota cust JlopeHniia
DnekTpoMarauTHas uHaAyKuus. [lotok
BEKTOPa MarHWuTHOMN WH un. DJ1C Bubnuoreka IIOK
6 P AYEL A 1 3 Henens 1

MHIYKIHUH. 3aKOH 3JIEKTPOMarHUTHON
nHaykunn Papanest

https://m.edsoo.ru/ff0c39cc




JlaGopaTopHas pabora

bu6mmoreka [IOK

7 «HccnenoBanue sIBICHUS 4 Henens
a . 4 https://m.edsoo.ru/ffOc3ada
AJICKTPOMArHUTHOW MHTYKITHI
NunykTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH. bubmuorexa [JOK
8 4 genens
DHeprusi MAarHUTHOTO TOJISI KATYILIKH C https://m.edsoo.ru/ffOc3be8
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: IOCTOSTHHBIC MAarHUTHI,
9 3JIEKTPOMArHUTBI, DJIEKTPOIBUTATENh 5 "Hepenst bubmotexa [JOK
P ’ P ’ https://m.edsoo.ru/ff0c3be8
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
O606maromuit ypok «MarHuTHoe bub6mnoreka [IOK
10 5 Henens
1oJie. DJIEKTPOMarHuTHasi UH YKL https://m.edsoo.ru/ff0c3be8
KonTponbhas padota no reme
11 «Mar»auTHoe 1oJe 6 Henens bubmorexa HOK
’ https://m.edsoo.ru/ff0c3d00
DNeKTpOMarHuTHAS MHIYKITUS
CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
12 Kkojebaunsa. YpaBHeHUE 6 Henens bubmorexa [JOK
7P . https://m.edsoo.ru/ff0c3e18
TapMOHHYECKUX KOJEOaHU.
[IpeBparenue sHeprun
JlabopaTopHas pabota
«ccnegoBanue 3aBUCHMOCTH bu6mmoreka [JOK
13 . 7 "Henmens
nepro/ia MajbIX KojaeOaHuii rpy3a Ha https://m.edso0.ru/ff0c3f76
HUTH OT JJTHHBI HUTH U MacChl Tpy3a»
Koneb6arenbHblil kKoHTYp. CBOOOJHBIE
bu6nmorexa [JOK
14 3JIEKTPOMArHUTHBIE KOJIeOaHusI B 7 "Henmens

nacajibHOM KoJie0aTeIbHOM KOHTYPC.

https://m.edsoo.ru/ff0c41a6




Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMU

®opmyna Tomcona. 3akoH

Bbubmmorexa [JOK

15 COXpaHEHUsI DHEPTUU B UIEATILHOM 8 Henens
P p a https://m.edsoo.ru/ff0c43d6
KOJIeOaTeIIbHOM KOHTYPE
IIpencrasnenue o 3aTyxaromux
KoJieOaHusx. BeIHYXIeHHbIE
16 MexXaHU4YecKue Kojiebanus. Pesonanc 8 Henens bubmorexa HOK
) ' a https://m.edsoo.ru/ff0c4502
By eHHBIE 3TIEKTPOMAarHUTHHIE
KoJe0aHus
Ilepemennsbiit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
17 IIEPEMEHHOI0 TOKa. AMIIIUTYIHOE U 9 Henens bubmorexa LIOK
13 ' Y a https://m.edsoo.ru/ffOc461a
JeCTBYIOIIEE 3HAUEHUE CHIIBI TOKA U
HaIpsHKEHUS
Tpauncdopmarop. IIponsBoacTso,
18 HS enilapn HOTp C6JI'I)€HI/IG 9 Henens bubmorexa HOK
P . P https://m.edsoo.ru/ff0c478c
AIEKTPUIECKOIN SHEPTUU
YCTpOUCTBO U NMPAKTUYECKOE
NpPUMEHEHHE DIEKTPUUECKOrO 3BOHKA, bubanoreka [IOK
19 P p g 10 aenens 1
reHeparopa NepeMEeHHOr0 TOKa, TUHUN https://m.edsoo.ru/ff0c478c
aJIeKTporepenad
DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOACTBE DIIEKTPOIHEPTUH.
20 Kpan a I/ICHOJ‘II)SOIfaHI/IHp 10 "Henens bubnnorexa [IOK
YIRTYP . A https://m.edsoo.ru/ff0c4b74
AJIEKTPOIHEPTUH B IIOBCETHEBHOM
KU3HU
MexanndecKkue BOJIHEI, YCIOBHUSI Bbubaunoreka IIOK
21 y 11 nenens 1

pacnpoctpanenus. [lepuon. CkopocThb

https://m.edsoo.ru/ffOc4dc2




pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunsle 1 MPOAOIBHBIE BOJHBI

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB

Bbubmmorexa [JOK

22 11 nene
3ByKa. Bricora Tona. TemOp 3ByKa HeAs https://m.edsoo.ru/ffOc4dc2
DEeKTpPOMarHuTHBIEC BOJHBI, UX
23 cBoMcTBa U ckopocTh. [Ikana 12 nenens buGnnorexa [IOK
i https://m.edsoo.ru/ffOc4dc2
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBS3U U
24 TteIeBII/II eﬂni Ilia?;BI/ITI/Ie CpelCTB 12 Henens bubmmorexa [JOK
A ’ ped A https://m.edsoo.ru/ffOc4dc2
cBsi3u. Pagmomnokarus
o5 Kontponbnas padora «Konebanus u bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOc4fde
[IpsamonnHENHOE pacIpOCTPAHEHUE
26 CBeTa B OJIHOPOAHOM cpefie. ToueuHbIit 13 nenens bubamorexa [OK
AHOPOAL peae. A https://m.edsoo.ru/ff0c511e
HWCTOYHHUK cBeTa. JIyd cBera
OTtpaxkeHune cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [locTpoeHne n3zobpaxeHuii B 13 nenmens bubnmorexa [IOK
' https://m.edsoo.ru/ff0c4dc2
IIJIOCKOM 3€pKaje
[Ipenominenne ceera. [lonHoe
Bl i
28 BHYTpEeHHEE oTpaxkeHue. IIpenenbHblil 14 exens bubnuoreka [JOK
YTOJ1 IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOc4dc2
OTpaKeHHUS
29 JlaGopatopnas pabota «M3mepenue 14 nenens bubnuoreka [IOK
ITOKa3aTelsl MPEJTOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0c570e
JIunzel. [loctpoenue nzodpaxeHuii B
30 nuH3e. Dopmyrna TOHKOM TUH3bI 15 Henens bubmmorexa [JOK
+ 0PNy ' A https://m.edsoo.ru/ff0c5952
VYBenu4ueHue JTUH3bI
31 JlaGopatopHas paboTa 15 nenenst | bubnmorexa LHOK




«HccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3aX)

https://m.edsoo.ru/ff0c5c36

Hucnepcus cera. Cl0KHBIN COCTaB
6enoro csera. Ler. JlaboparopHas

Bbubmmorexa [JOK

16
32 pabora «HabmroaeHue nucnepcun feAe https://m.edsoo.ru/ff0c5¢36
CBETa»
33 HNutepdepennus cera. HH@P&KHI/I& 16 Hexens bubnmoreka [JOK
cera. JudpaknuonHas pemeérka https://m.edsoo.ru/ffOc5efc
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34 17 nenens
[Tonspuzanus cBera https://m.edsoo.ru/ff0c6230
35 OnTrueckue mpruOOPHI U yCTPONUCTBA U 17 nexens bubnnoreka [JOK
YCIIOBHSI X O€3011aCHOTO MPUMEHEHUS https://m.edsoo.ru/ff0c600a
['paHuUIBI TPUMEHUMOCTH
KJaccuyeckol Mexanuku. [loctynaTel bubnuorexa [JOK
36 . 18 nenensa
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0c600a
OTHOCHUTEIIEHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amemieHE B eMCHJII/I " clzK aleHue 18 nenmens bubnmorexa [IOK
& p pail A https://m.edsoo.ru/ff0c600a
JUTHHBI
DHeprus ¥ UMIYJIbC PEIITUBUCTCKOM
38 qaCTII)/I bI CB;133 MaC(I:)LI C DHepruei u 19 Henens bubnmorexa [IOK
HEL P A https://m.edsoo.ru/ff0c6938
UMITYJIECOM. DHEPTHSI IIOKOS
Kontponbras pabora «OnTuka.
39 OcCHOBBI crielIUaIbHON TEOPUH 19 nenens bubmmorexa [IOK
H p A https://m.edsoo.ru/ff0c6a50
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [Tnanka. DHEprus 20 Heens bubnmnoreka [JOK
U UMITYJIEC (POTOHA https://m.edso0.ru/ff0c63b6
41 OTKpBITHE U UCCIIEJOBAHUE 20 venens | bubnuorexa LIOK




dororddexra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/ff0c64d8

3akonbl portorddekra. YpaBHeHHE

Bbubmmorexa [JOK

42 O el eKTa. 21 gene
iinmrreiina pus gorosddexra HeAeA https://m.edsoo.ru/ff0c65f0
«Kpacnas rpanuna» gporoaddekra
JaBnenne cBera. Onbitsl [1. H.
43 JlebGeneBa. XuMu4ueckoe IeicTBUE 21 "enens buGnnorexa [IOK
) https://m.edsoo.ru/ff0c6708
CcBeTa
TexHudeckue ycTpoucTsa u
44 MPAKTUYECKOE MPUMEHEHHUE: 29 bubnuorexa [JOK
Henens
¢dorosnemenT, GpoTogaTUHK, A https://m.edsoo.ru/ff0c6820
COJIHEUHas Oarapest, CBETOANO,T
Pemenue 3amad mo temMe «DJ1€MEHTHI bubmuoreka [JOK

45 . 22 "enens
KBAHTOBOU OIITHKU) https://m.edsoo.ru/ffOc6bcc
Monens atoma Tomcona. OmBITEI

46 Pe3§ ¢dopaa o paccestHUIO 0-4acTH 23 "enens bubmmorexa LHOK

pOOPA p e a https://m.edsoo.ru/ffOc6bcc
[Inanerapnas monens aroma
bu6mmoreka [JOK
47 II b 23
OCTYITaThl bopa Heacd https://m.edsoo.ru/ffOc6ced
WNznyyenne u nornomenue ¢poTOHOB
48 bi{ I/I}ll'lqe exone aTOMEIlH c OI[H(()ll)“O OBHSI 24 uenens bubmmorexa [JOK
P P o P a https://m.edsoo.ru/ff0c6df2
SHEpTUM Ha Apyrou. Bumael cnektpon
BonHoBrle cBoMcTBa yacTHIl. BOJIHEI
e bpoiist. KopoyckynsapHao-

49 Ae bp - PILYCKYJIAP 24 wenens bubmuoreka [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edso0.ru/ff0c6f00
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpBITHE PATUOAKTUBHOCTH. OMBITHI

50 p pan 25 Henens bubmuorexa [JOK

Pesepdopma o onpeenennio cocraBa

https://m.edsoo.ru/ff0c7018




PaaOaKTUBHOI'O U3JIYUCHUA

CgoiicTBa anb(da-, 6era-, ramma-

n3nyuyeHus. Bnusuue bu6muoreka [IOK
51 25 "Henens
PaMOaKTUBHOCTH HA KWBBIE https://m.edsoo.ru/ff0c7126
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.
H3zotonel. Anbda-pacma. Bbubanoreka [IOK
52 . a-p . 26 "Henens 1
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0c72c0
pacnan. 'amma-u3nydenue
DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SInepHBle peakuuu. SIaepHBIA peaKkTop.
53 I1 OI;J'ICMIi e CHGKTI/IBI:::I ’ ’ 26 uenens bubmorexa [TOK
p - TTeP ’ . https://m.edsoo.ru/ff0c72c0
AKOJIOTUYECKHUE aCTICKTHI SICPHOM
SHEPTeTUKHU
DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
E€rUCTpaIii dJIEMEHTAPHELIX YACTHII. bub6anorexa IIOK
54 p Tpv p 27 Henenst 1
Kpyrastit cton «@yHaaMeHTalIbHbIE https://m.edsoo.ru/ff0c72c0
B3anuMogencTBusA. ETUHCTBO
(bu3nuecKoil KapTUHBI MUPa
Bug 3Bé3anoro neda. Co3ses3ausi,
55 SIpKHE 3BE3/IbI, INIAHETHI, HX BUIUMOE 27 "enenst bubmmorexa TIOK
P ’ ’ https://m.edsoo.ru/ff0c72c0
newkenne. ComHeyHas cucreMa
Comnsaue. CoiHeuHast aKTUBHOCTb. bu6mmoreka [JOK
56 . 28 "enens
Hcrounuk sHeprun ComnHia u 3B€371 https://m.edsoo.ru/ff0c74f0
3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI INIaBHOMI Bubnunoreka IIOK
57 P P A 28 Henens 1

nocjeoBaTelbHOCTH. BHyTpeHHee
cTpoenue 3BE37. CoBpeMeHHbIE

https://m.edsoo.ru/ff0c7838




MPEACTABJICHUS O IPOUCXOXKICHUH U
spoaronru CoJIHIA U 3BE3]

Muneunsiit [1yte — Hama ["anakTuka.
[Tonoxenue u auxenue ConHia B

Bbubmmorexa [JOK

58 N 29
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI feAe https://m.edsoo.ru/ff0c7ae0
B SIJ[pax TaJaKTUK
Bcenennas. Paz0eranue rajakTuk.
Teopus boinbiioro B3psiBa. b K
59 p p 29 Henens nommorexa 11O
PennkroBoe nsznyuyenue. https://m.edsoo.ru/ff0c7ae0
MeraranakTuka
bub6mnoreka [IOK
60 H 0 30
€peIlIeHHbBIE POOJIEMbI aCTPOHOMUHU HeJels https://m.edsoo.ru/ffoc7ae0
KonTponbHas pabora « J1eMEHTBI b K
61 p p 30 Henens nommorexa 11O
aCTPOHOMHU M aCTPOPUIUKI https://m.edsoo.ru/ffOc84ae
O6o06matomuii ypok. Ponb dpusuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
62 TEXHOJIOTUYECKOU, COLIMAIBHON 1 31 menens bubmorexa HOK
. ’ https://m.edsoo.ru/ff0c82ba
ATUYECKOH cdepax NesaTeTbHOCTH
yeaoBeKa
O6o06maromuii ypok. Poib u MmecTo
63 (bU3MKH U acT O}I,-IpOMI/II/I B 31 nenens bubmmorexa [JOK
vp N A https://m.edsoo.ru/ff0c84ae
COBPEMEHHOM HAayYHOU KapTUHE MUpa
O6o6maromuit ypok. Ponb
W3MYECKON TeopHuH B (DOpMUPOBAHUU b K
64 ¢ > P dop VP 32 nenens noauoreka 1O
MPEACTABICHUI 0 QU3NIECKOM https://m.edsoo.ru/ff0c86fc
KapTUHE MHUpa
O6o0maromuii ypok. Mecto
. P bubmuoreka [JOK
65 ¢bu3nyecKoil KapTUHBI MUPA B O0IIEM 32 "enens

PsAly COBPEMEHHBIX €CTECTBEHHO-

https://m.edsoo.ru/ff0c88be




Hay4HBIX MPEJICTABIICHUN O PUPOJIC
66 PeszepBHBIi ypok. MarauTHoe mosJe. 1 33 Hexens bubnmoreka [JOK
DneKTpOMarHuTHast HHIyKIIHs https://m.edsoo.ru/ff0c8a8a
Pesepubiit ypok. Ontrka. OCHOBBI
67 CIIELUAJILHON TEOPUH 1 33 uenens bubmorexa HOK
! P a https://m.edsoo.ru/ff0c8c56
OTHOCUTEIBHOCTH
Pesepnsrii ypok. KBanToBas ¢usuka.
68 OneMeHThbI aCTPOHOMUH U 1 34 uenens bubmmorexa HOK
p a https://m.edsoo.ru/ffOc8f6¢c
acTpodu3uku
OBHIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
Onenka Kpurepun oueHkun

«5»

CraBurcs 3a paboTYy, BHIIIOJIHEHHYIO IOJTHOCTBIO O€3 OLIMOOK U HEIOUETOB.

«“4»

CraBuTcs 3a paboTy, BBIIIOJHEHHYIO ITOJIHOCTBIO, HO NPU HAJIMYMM B HeH He Oosiee 0JJHOM Herpy0Ooil OmMOKN U OJJHOTO HEJ0UETa,
He Oosiee TpEX HEeAOUETOB.

«3»

CtaBuUTCS, €CITM YYCHHUK MPABHIBHO BBITIONHII He MeHee 2/3 Beeil paboThl WITH JIOMYCTHI He OoJiee OHOM rpy0oit OmHrOKH 1
JIBYX HEI04ETOB, HE OoJiee oqHOM Ipy0oil U 0HOM HEerpyOoii onOKu, He Oosee TPEX HETPyOBIX OLUIMOOK, OJTHOM HEerpyooit
OIIMOKHU U TPEX HEAOUYETOB, NPU HAIMYNH YETHIPEX-TIATH HEJTOUETOB.

«2»

CTaBUTCS, €CIH YUCIIO OIHOOK U HETOYETOB MPEBBICHIIO HOPMY JUTS OLICHKHU «3) MM MPABUIILHO BBIMOTHEHO MeHee 2/3 Beei
paboTHI.

«1»

CTaBI/ITC}I, €CJIM YYCHHUK COBCEM HC BBITIOJIHUII HU OAHOT'O 3aJaHU.




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

1. Msaxkumes I'.4., ByxoBues b.b., Corckuit H.H. ®u3zuka 10 k1.

2. A.Il. PeimkeBuy. 3agaunuk o gusuke. 10 -11 ki

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJIA
1. Mskwumes I'.41., byxosues b.b., Cotckuit H.H. ®u3uka 10 k1.
2. A.I1. PeimkeBud. 3anaunuk no ¢usuke. 10 -11 k1.

3. A.E. Mapon, E.A. MapoH. [lunaktudeckue MaTepHuaibl 1o Gu3nKe.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MaTtepwuanobl no ¢pmsnke B EgmMHo Konnekuum LLOP

http://school-collection.edu.ru/collection/fizika

MopTan

https://fizika.ru, http://www.fizika.ru

NHTepHeT-6Mb1MOTEKa NO METOAMKE NPenoaaBaHna GU3NKK

http://class-fizik.ru/367-07class.html
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