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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUN K pe3ylbTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTenbHONW Nporpammsel, mpencTtaBieHHbx B DI'OC
COO, a Ttakxe c yuéroM (enepanbHO paboueld MNporpaMMbl BOCHUTAHUS U
KOHIIENIIMKM TpenoAaBaHus ydeOHoro mpenmera «Pusuka» B 00pa3oBaTENbHBIX
opranuzanusx Poccuiickoit @enepannu, peaanu3yonmx OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBL.

CopmepxaHue TmporpaMMmbl 1O (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu oOydueHun
ux (¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJXOA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBanusmM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, IPEIMETHBIM M METANpEAMETHBIM pe3yjbTaTaM OOyuYeHHUs, a TaKKe
YUUTBIBAET HEOOXOAUMOCTh pEaU3aAlMN MEXIPEIMETHBIX CBSI3e (QPU3UKH C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMHM NpeaMeTaMu. B Hell onpeaenstoTcss OCHOBHbBIE
e U3yuyeHus QU3MKU Ha YpOBHE CpeAHEro oOuiero oopazoBaHus, MJIaHUPYEMbIE
pe3yJIbTaThl OCBOEHMSI Kypca (U3UKH: JTUYHOCTHBIEC, METANPEAMETHBIE, PEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMbIE pE3yJbTaThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM O0yUYEeHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojaMm oO0ydeHusl.

du3rka Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPUPO/JIbI, BEICTYAsl B KAYECTBE
y4eOHOro npeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHUU 00
okpyxatomeM wmupe. IlkonpHBI Kypc GU3MKH — CHCTEeMOOOpa3yIOmUid s
€CTECTBEHHO-HAYYHbBIX YUE€OHBIX NMPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT
B OCHOBE TMPOIIECCOB M SIBJICHHM, W3y4aeMbIX XUMHEH, OwWomoruen, (Ppuzndeckou
reorpadueit 1 actpoHoMuei. Mcrnonp30oBaHue U akTUBHOE TPUMEHEHUE (PU3NYECKUX
3HAHWM OMpeeNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pPHAJOB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. V3ydenue (pu3mku BHOCHUT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOM  KapTUHBI MuUpa  oOydyarouuxcs, B
dbopMHpOBaHHE YMEHHUI MPUMEHATh HAYYHBIA METOJl MO3HAHUSI MPU BBINOJHEHUU
UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca u3uku 111 ypOBHS CPEIHETO 001Iero 0Opa3oBaHMs MOIO0KEH
pAA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 NOCTPOEHHUS.

Hoes yenocmumocmu. B COOTBETCTBUHM C HEM Kype SBISICTCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3/esioB (DU3MKU, BKIHOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes ecenepanuzayuu. B CcOOTBETCTBUM C HeW Marepual Kypca (U3UKH
o0benuHEH BOKpPYr (¢u3nueckux Teopuil. Bemymmm B Kypce sBIseTcs
dbopMupoBaHUE TPEIACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanms Tmpeanosaraet HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHUSA
¢u3uKH ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MTPOOIEMAMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnoiaraet 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTUYECKUX MPUIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu  peanusyercsi TMOCPEACTBOM  BBEIECHUS  3JIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTMUYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C Pa3BUTHEM TEXHMKHM WU TEXHOJIOTUH, a Takke OOCYXIEHHus Npodiem
PaLMOHAIBHOIO MIPUPOIONOIB30BaHUS U SKOJIOTHUECKONH O€301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEJAHEro OOLIEro
oOpa3zoBaHus SBIAIOTCS (uU3MUecKkue Teopuu (PopMUpOBaHUE MPEACTABICHHUA O
CTPYKTYpe MOCTPOEHUs (PU3NYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJE, TPAHULAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AESATENbHOCTHBI MOAX0J B Kypce (PU3MKH peasu3yeTcss Npexke
BCETO 3a CYET OpPraHMU3alUU SKCIEPUMEHTAIBHON JESITeNIbHOCTH oOyuarommxcs. Jis
0a30BOro ypoBHs Kypca (DU3MKHM — 3TO HCIOJIb30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JIaOOPaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIUHEHbI B OOLIMN CIHUCOK YYEHHUYECKUX MPAKTUUYECKUX padoT.
Boigenenre B yKa3aHHOM [epeyHEe JabopaTOpHBIX padOT, MPOBOJUMBIX JIs
KOHTPOJISI U OLIEHKH, OCYILECTBISIETCS Y4acTHUKaMHU 0Opa3oBaTeNbHOTO Ipoliecca
UCXOJI1 U3 OCOOCHHOCTEH TIIaHUPOBAHMS U OCHaIIeHus kabunera gusuku. [Ipu aToMm
o0ecrieunBaeTcs OBJIaJIEHUE OOYYaAIOIUMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE
U3MEpPEHHUsI, UCCIEAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH M TOCTAHOBKY
OTBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YIEISeTCs PEIUIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3a/]ady.
[Ipu 3TOM A pacyETHBIX 3aJa4 MPUOPUTETOM SIBIISIFOTCA 337a4d C SIBHO 3aJaHHOU
bu3nUecKkol MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3Y4YEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jefia Kypca, TaK M WHTErpUpys 3HAHUSA U3
pa3HbIX pa3fenoB. /(s KauecTBEHHBIX 3a/ay MPUOPUTETOM SIBIIAIOTCS 3aJaHHs Ha
OO0BSICHEHHE MPOTEKaHMs PUINUECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOytomue  BbIOOpa  (U3MUECKOW  MOJEIM  JJIS  CHTyallud  TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpedoBanusMu GI'OC COO k maTepualibHO-TEXHUYECKOMY
o0ecrnedeHno yuyeOHOro mporecca 0a30BbI YpPOBEHb Kypca (U3MKU Ha YpOBHE



cpenHero oOmiero o0pa3oBaHMs JOJDKEH H3ydaTbCsl B YCIOBUSAX NPEIMETHOIO
KaOuHeTa (U3UKM WU B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa TMPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTe (QU3MKU JOMHKHO OBITH HEOOXOIUMOE
J1abopatopHoe 000pyA0BaHUE JUIsl BBIIOJIHEHNS YKa3aHHBIX B POrpaMMe M0 (pU3uKe
YUEHUYECKUX MPAKTUUYECKUX PA0OT U JEMOHCTPALMOHHOE 000PY/I0BaHUE.

JleMoHCTpanlMOHHOE ~ OOOpyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHHM  C
OPUHLIAIIOM  MHUHUMAJIBHOM  JOCTATOYHOCTH M OOECIHeurMBaeT  IMOCTaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe 1o (u3uKe KITIOYEBBIX JIEMOHCTpAlUi s
UCCIIEIOBAaHMUSI ~ M3yYaeMbIX  SBJIEHMH W  MPOLECCOB, OSMIHUPUYECKHX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOopynoBaHHE JUISI YYEHMUYECKHUX TMPAKTHUYECKUX padboT
dopmupyeTcss B BUAE TEMATHUYECKUX KOMILJIEKTOB M OOECIEeYMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOOyyarommxcs. TeMaTHdyecKhue KOMIUIEKTbI
7a00paTopHOTO OOOpPYAOBaHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX WU LU(POBBIX NPUOOPOB, a TaKkKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opMHpoBaHME HHTEpEcCa W CTPEMIIEHUS OOYyYarolmMXcsi K HaydHOMY
U3YYEHUIO TPUPOIbI, PA3BUTHE HMX HWHTEIJICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUNA O HAy4YHOM METOJE MO3HaHUA U (HOPMHpPOBAHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yuYeHHs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

e (opmMupoBaHUE YMEHUIN OOBICHSTH SBJICHUS C UCIOJb30BAHUEM (U3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

e (opMHpoBaHHE NPEACTaBICHUNA O poJM (PUMKUA AN Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

Joctmxenne 3THX Leleil oOecreyrBaeTcs pelIeHUEeM CIEeIYIOIMMX 33Jad B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHus:

e MpUOOpETEHUE CUCTEMbI 3HAHUI 00 OOIMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHAX, BKIIOYAsS MEXAHUKY, MOJIEKYJSIpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (opMmupoBaHHE YMEHUHN MPUMEHSITh TCOPETUUCCKUE 3HAHUS ISl OOBSICHEHHMSI
buznyecKuX ABJICHUNA B IPUPOJIE U IS IPUHATHS MPAKTHUECKUX PEIICHUH B
NIOBCEIHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUS pa3jINYHbIX 3aJady C SBHO 3aJaHHOM
¢uznyeckoil Moaenblo, 3a7ad, [MOAPA3yMEBAIONIMX CaMOCTOATEIbHOE
co3anue (U3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;



e TMOHMMaHH€ (UBMYECKUX OCHOB W TPUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJOTUYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJIAaMU CaAMOCTOSITEIIbHOTO IIJIAHUPOBAHUS M TMPOBEICHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHallM3a M HHTEpIpeTanuu WHbOpMaIi,
OIPEIENIEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHWC YCJOBHH ISl Pa3BUTUS YMEHHH MPOCKTHO-HCCIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenue ¢usuku (06a30BBI YpPOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obOpazoBanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemerii B mporpamMme 10 (HU3uKe TIepeUeHb JIA0OPATOPHBIX U
MPAKTUYECKUX paboT SBISETCI PEKOMEHIOBAaHHBIM, YYUTEIh JIETAET BBHIOOP
MPOBENCHUS] JIA0OPATOPHBIX pabdOT U OMNBITOB C YYETOM HMHAMBUAYATBHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

dusuka — HayKa o npupoje. Haydnbie MeTO bl TO3HAHKS OKPY’KAIOIIETO MUPA.
Ponb sKkcriepuMeHTa W TEOPUM B MPOLIECCE IMO3HAHUS MPUPOJBI. DKCHEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUH W TpoleccoB. HaydHble THIOTE3BI.
du3nyeckre 3aKOHBI U TEOPUHU. | paHUIBI TMPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Poap u Mecto pusuku B popMUpOBaHUN COBPEMEHHON HaYyYHON KapTUHBI MHUpA,
B MPAKTUYECKOU NEATEIBHOCTH JIOJICH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBWkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema otcu€ra. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTepHaJIbHOM TOUYKH, MX MPOEKIMU HAa OCH CHUCTEMBbl KOOpJIWHAT.
Clio)keHue NepeMenICHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpSMOJIMHEWHOe JBmkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, MYyTH ¢ NepeMEUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonmHetHOE ABMKEHHE. [[BHKEHNE MATEPUAIIBHON TOYKH MO OKPYKHOCTH C
MMOCTOSSHHOM II0 MOJYJIKO CKOPOCTBIO. YTIJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATHUYECKUX XapaKTePUCTHK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habnronenne nBmwkeHUs Tena, OpPOIIEHHOTO IOA YyIioM K TOPU3OHTY U
TOPU30HTAJBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaieHUSI.

Hanpagienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol



M3ydeHre HEpaBHOMEPHOTO NBWXKEHHUS C LEIbI0 ONPENEICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHnne COOTHOLIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PABHBIE TMPOMEKYTKM BPEMEHHM TMPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuunn ~ otHocutenbHOCTH — [amunes.  IlepBeit 3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cyneprio3uuuu cuii. Bropoi 3akon HerotoHa st
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BceMupHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenne. Buabl TpeHus (Mokos, cKoiabkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJBKEHUA W cuia TpeHus nokos. KosadduuueHt tpenus.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHud. Ilmedo cumibl.  YcioBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHu4eckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHWE: MNOAIINITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AehopMarHi.

HccnenoBanue ycinoBUi paBHOBECUS TBEPAOTO TEJIA, HMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHukKe

Nmnynbc MarepuaibHOM TOUKM (Tena), CHCTEMbl MaTEpHUANIbHBIX TOYEK.
NMnynbe cuibl M U3MEHEHUME HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.



PabGora cuiibl. MOIIIHOCTE CHITBI.

Kunernueckass sHeprusi MaTepHaJbHOW TOUKM. Teopema 00 W3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[ToTenmmanbHas sueprus. [loTeHmanbHas 3Heprust ynpyro neGopmMupoBaHHON
npykuHsbl. [loTeHlnanbHas SHEPTUs Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHBIC U HEMOTEHIIMANbHBIE CUJIbl. CBA3h PabOThl HEMOTEHIIMAIBHBIX
CWJI C HM3MEHEHHEM MEXaHWYECKOM B3HEPrMM CHUCTEMBI TeJl. 3aKOH COXpPaHEHUS
MEXaHHYECKON JHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHu4yecknue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyenue aOCONIOTHO HEYNpPyroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHWEM MEXaHUYECKOW HSHEepruu
TE€JIa Ha PUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [uddysus. Xapakrep ABMKEHUS U
B3aUMOJECHUCTBUS YaCTHULL BeleCcTBA. MOAEnn CTPOCHUS ra30B, )KUIKOCTEN U TBEPABIX
Ted U 00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ATUX Mojieieil. Macca u pa3Mepsl
monekyin. KonnuectBo BemiectBa. [locTtostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana temmeparyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KUHETUYECKOU
TEOpUM WJEATBHOTO Ta3za. AOCOJMIOTHAasE TeMIepaTrypa Kak Mepa CpeaHeu
KMHETUYECKOW SHEPrUM TEIUIOBOrO MABWKEHUSA dvacTull ra3a. [llkanma Temmepatyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omnponeccsl B Ha€albHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMA, U30X0pa, u300apa.

TexHuueckrue yCTPOMCTBA UM MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIOIIME JUCKPETHOE CTpOEHWE BemecTBa, GoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.



OmnbITel 110 1M Py3un KUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnpITsl, JTIOKa3bIBAIOIINE CYILIECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Monenb, HUTIoCTpUpyIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSHHS HJACATBHOIO  rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Maccsl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE W3MEPEHUN
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMHU COCTOSIHUS Pa3pekeHHOIO
rasa.

Tema 2. Ocroebl mepmoouHamuxu

TepmoauHaMuueckass cucTeMa. BHYTpEHHsISI SHEpPrus TEpPMOIWHAMHUYECKOU
CUCTEMBI U CIOCOObI €€ n3MeHeHus. KoaumuecTBo TemioTel U pabdota. BHyTpeHHss
HEPrHUs OJIHOATOMHOTO UJICAITBHOIO rasa. Bunbt TEIUIoNEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, W3JIy4YEHUE. YJIelbHas TEIUIOEMKOCTh BELIECTBA.
KonndecTBO TEMIOTHI IPH TEIIONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOAUMHAMUKH.
[IpumeHeHue nepBOoro 3aKoHa TEPMOAMHAMHUKHM K u3omporeccaMm. ['papuyeckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TemoBblie MamuHbl. [IpuHIMIBL TeWCTBYS TETUIOBBIX MamuH. [IpeobpazoBanus
DPHEPruM B TEIUIOBBIX MamMHaX. Kosp@uimeHT mnose3HOro AeWCcTBUS TEMIOBOU
MamuHbl. [{ukin KapHo u ero ko3gpguuueHT nojie3Horo AEHCTBUSA. DKOJOTUYECKUE
po0JIeMBbI TETIJIOIHEPTETHUKH.

TexHuYecKue YCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHWE: JABUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEW HHEPrud Teja IPU COBEPILICHUU PAOOTHI: BBUIET
npoOKW W3 OYTBUIKM TIOJl JCUCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a1abaTHOMY PACUIMPEHHIO BO3yXa (OMbBIT C BO3YIIHBIM OTHUBOM).

Mogenu mapoBoil TypOMHBI, IBUraTellss BHYTPEHHErO CrOPAaHUs, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt



[TapooOpazoBanue u koHjaeHcamus. McnapeHue u kuneHue. AOCONIOTHas U
OTHOCUTEJbHASl BIAXHOCTh BO3Ayxa. HacelmeHHblii mnap. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT AABJICHHUS.

TBépnoe teno. Kpucramiueckue u amopdHble Teraa. AHU30TPOIUS CBOWCTB
kpuctamuioB. JKunkue xKpuctamwisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue u
KpUCTayuIM3anus. Y AelibHas TerioTa rmiasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpoOWCTBa U TMPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETpP, TEXHOJIOTHMH TMOJYyYEHHUs] COBPEMEHHBIX MaTEpHaliOB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npy NnOHUKEHHOM JJaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

Pa3znen 4. JaekrpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tejl. DIEKTPUUYECKUil 3apsa. J[Ba BUIa SIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKH, TUDIIEKTPUKH U MOJTYIPOBOJHUKHA. 3AKOH COXPAHEHHUSI JIEKTPUUECKOTO
3apsja.

B3aumoperictue 3apsinoB. 3akoH Kynona. TodeuHblid 3IEKTpUYECKUN 3apsl.
Onektpuueckoe mnoje. Hampsok€HHOCTh — 3iekTpuueckoro  moiiga.  [IpuHumn
CYyNEpHO3ULIUNA BJIECKTPUUECKUX mNoJied. JIMHMKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISl.

Pabora cun snektpocrarnueckoro noss. [lorennuan. Pa3HocTs moTeHIIMAIOB.
[IpoBOAHUKM U JUPJEKTPUKH B AJIEKTPOCTATHYECKOM Tojie. JludjexTpudeckast
MPOHUIIAEMOCTb.

OnexktpoémkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, dBJEKTpOCTaTHYecKash 3al[uTa, 3a3eMJIEHHE 3IIEKTPOIpPHOOpPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmnapar, CTpPyHHbBIN IIPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoelicTBrue HadIEKTPU3OBAHHBIX TEII.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.



DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTB JIEKTPOEMKOCTHU IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAAU IUIACTHH,
pacCTOAHUS MEXKIYy HUIMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2neKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHA CYIIECTBOBAHMS DJIEKTPUYECKOTO  TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y EIBHOE CONPOTHUBICHUE  BEIIECTBA.
IlocnenoBarenpHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MourHoCTb
DIIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYIIAsi CWIAa W BHYTPEHHEE COIPOTUBJIEHWE HCTOYHUKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpu4YecKoi nenu. KopoTkoe 3aMbIkaHue.

DnexkTpoHHas IIPOBOAUMOCTD TBEPIBIX METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 151 IIPUMECHAs IIPOBOJANMOCTh
NOJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBI.

ONeKTpudyecKnid TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIN3.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSTEIbHBIN pa3psia.
Momnnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHUKUA TOKA, JJIEKTPOHArpeBaTeiIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAaKyyMHBIH IHOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, OTYPOBOJHUKOBBIN AUO]I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS LWIMHIPUYECKUX TMPOBOAHUKOB OT JUJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYEHHUS M MaTepuana.

CMemaHHOe COeTMHEHUE ITPOBOIHUKOB.

[IpssmMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIIECHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3IAEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.



Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3ydeHne cMEIaHHOTO COSTMHEHHSI PE3UCTOPOB.

W3mepenne SIeKTPOABIDKYIIEH CHJIBI MCTOYHHWKA TOKA M €0 BHYTPEHHETO
CONPOTHUBJICHUSI.

HabGmronenue snekrposnusa.

Me:xnpeaMeTHble CBSI3H

Wzyuenne kypca ¢uszuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS ¢
y4€TOM COACpKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcamMud MaTeMaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C HW3YYEHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHHWE, HAY4YHBIA (akT, THUmore3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, YIKCIIEPUMEHT, MOJICTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YPaBHEHUM, JTUHEHHas (GyHKIMs, mapadoda,
runepOosia, UX rpa@uKud U CBOMCTBA, TPUTOHOMETpHUUYECKHE (YHKIMU: CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOCKIIUN HA OCH KOOPAWHAT, CJI0KCHHUE BEKTOPOB.

buonocus: MexaHndeckoe IBHKEHHE B KMBOU mpupone, nuddysus, ocMmoc,
TEIJIOO0OMEH JKUBBIX OpPraHU3MOB (BBl TEIUIONEpEadyH, TEIIOBOE pPaBHOBECHUE),
IIEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BEIECTBA, CTPOSHHUE aTOMOB M MOJIEKYJI, MOJb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUJKOCTEU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJIOB, JICKTPOJIUTHYECKAs AUCCOIUAIINSI, TaTbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcus.: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAHUEM MEXAaHU3MOB, YUET
TPEHUSI B TEXHUKE, TOJIITUITHUKH, MCTIOJb30BaHNE 3aKOHA COXPAHCHUS WUMITYJIbCA B
TeXHUKEe (pakeTa, BOJOMET W APYTHE), NBUTATE]h BHYTPEHHETO CTOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOJWUIBHUK, KOHJUIIMOHEP, TEXHOJOTUU TOTyUYCHUS
COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIE HAHOMATEPUAJIOB, ¥ HAHOTEXHOJOTHH,
IEKTPOCTATUYECKAsT 3alUTa, 3a3€MJICHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
NPUHTEP, JJICKTPOHArPEBaTEIIbHBIE MPUOOPHI, BJICKTPOOCBETUTEIBHBIC IPHUOOPHI,
raJibBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMKKAa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
ITocTossHHBIE MarHUTHL. B3anMogencTBUE MOCTOSHHBIX MarHUTOB. MarnuTHOE
noje. Bektop MarHUTHON WMHAYKIMUU. [IpUHIMIT Cyneprno3ulMi MarHUTHBIX IOJIEH.
Jlvaum wmarHuTHOM wWHAYKUMM. KapThHa 7#WMHUM MAarHUTHOM WHAYKOHWHU TO0JIA
IMOCTOSIHHBIX MarHUTOB.



MarnutHoe T1oOJie TpPOBOJHHMKAa C TOKOM. KapThHa JAMHUN HWHAYKUUU
MAarHATHOTO TMOJS JUIMHHOTO IIPSMOIO IPOBOJHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTtena. BzaumoneiicTBue nNpoBOJIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOJlyJib U HarpaBiieHHe. J[BUXKEHHE 3apsKeHHOM YacTHUIIbl B
OJTHOPOJHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBeHne  dNEeKTpOMarHWUTHOW MHAYKOMHM. [IOTOK BeKkTOpa MAarHUTHOM
UHIYKIUU. OJEKTPOABWKYINAS CHJIA MHAYKIHAHW. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykunu @apanes.

BuxpeBoe 3eKTpUYECKOe TOJIe. OJNEKTPOABMKYIIAs CWIA HWHAYKOIHH B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuio Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE  CaMOMHAYKLMHU.  OJEKTPOJBIKYIIAas  CHJIA
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTPOWCTBA M IMPAKTUYECKOE IIPUMEHEHME. IIOCTOSHHBIC
MAarHuThl, DJIEKTPOMATrHUTHI, DJIEKTPOABUraTEllb, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHLL,
WHIYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTb DJIEKTPOJBWKYILEH CHJIBI MHAYKIHH OT CKOPOCTH H3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopmuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMarHUTHOM MHIYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmHble KOAEOAHUA
KomnebarennHas CHCTEMA. CBoOoaHbBIE MEXaHUYECKIUE KoJaeOaHusl.
['apmonnueckue kojeOanus. Ilepwon, dacrora, amrmuTyda W ¢asza KoJeOaHHH.



[IpyXuHHBIN MasATHUK. MareMaTUYeCKU MAasATHUK. YPABHEHUE TaPMOHHYECKUX
kosebanwmii. [IpeBpareHne sHeprU MpU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCbHOM KOJeOATeIbHOM KOHType. AHAJIOrusg MEXIy MEXaHWYECKUMHU U
AJNEKTPOMArHUTHBIMU  KosieOaHusamMu. Dopmyna TomcoHa. 3aKoH COXpaHEHHUS
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXawNUX KoJieOaHUsIX. BBIHYXIEHHbIE MEXaHHYECKHUE
koseOanus. Pezonanc. BeiHy X AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemennbiii  TOk. CHHycOWIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUIMTYJIHOE M JIEUCTBYIOLIEEC 3HAYEHHWE CHIIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenaya M MOTPEOIEHUE IIIEKTPUUECKOU
SHEPrUU. DJKOJIOTMYECKHE PHUCKU TPU IPOU3BOJCTBE 3JIEKTpodHepruu. KymnbpTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BIECKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOATEIbHOM CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUH.

HaOmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcumnorpaMMbl (3aBUCUMOCTH CUJIbI TOKA W HANPSHKEHUST OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mOCIEIOBATENbHOM COEIMHEHUU PE3UCTOpa, KaTYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TMEpUOAa MallbIX KOJEOAHMM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre mepeMEeHHOr0 TOKA B LIEMU U3 MOCIEI0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanudeckue BOJIHBI, YycioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacrnpocTpaHeHHsT M JJIMHA BOJIHBL. llomepeyHble W  MOpPOJOJIBHBIE  BOJIHBL
HuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBHUSl M3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentaius BektopoB E, B, V B snexrpomarautHoit BonHe. CBolcTBa



AJIIEKTPOMATHUTHBIX BOJH: OTpaXeHHe, MpeJoMIICeHUEe, MNoJisapu3anus, Iudpakius,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >J€KTPOMArHUTHBIX BOJIH. [IpuMeHEHUE 3JEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNeBUACHUS. Patnonokanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue YCTPONCTBA U TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIUAarHOCTUKAa B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOIOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HaGmronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenninu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HaHC.

HaOnronenne CBA3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYAOU U
YacTOTOM KOJIEOaHUIA.

HccnenoBanre CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPA)KEHHE, MPEIOMIICHUE,
noJisipu3arys, Iupaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsAmMoiMHENHOE pPaAcCIpOCTpAHEHUWE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI oTpaxkeHusi cBera. [locTpoeHue uzo00pakeHUl B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTta. 3aKOHBI MpETOMIICHUS CBeTa. AOCOMIOTHBIN TMOKa3aTelb
npenomiicHusi. [lomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucniepcust cBera. ClIoXHBIN cocTaB Oeoro cBera. LlBer.

Cobwuparomuie u pacceuBaromue JUH3bI. ToHkas nuH3a. DOKyCHOE pacCTOSTHUE
U ONTHYECKash cujla TOHKOM JuH3bI. [locTpoeHue n3o0pakeHHil B cOOMpAIOMIMX U
pacceuBaromux auH3ax. Gopmyna TOHKOW JIMH3bI. Y BEJIMUYECHUE, 1ABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONITHUKH.

BonnoBas ontuka. Mutepdepenus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOJII0/ICHUS] MAKCUMYMOB U1 MUHUMYMOB B UHTEP()EPEHIIMOHHOW KapTUHE OT JABYX
cUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxius ceeta. JudpakiuuonHas pemerka. Y cioBrue HaOMOACHUS TJIABHbBIX
MaKCUMyMOB TpH TMAaJeHUA MOHOXPOMATHYECKOTO CBeTa Ha IU(PaKIIMOHHYIO
PELIETKY.

[Tonspuzanus ceera.



TexHuueckue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyMa,
¢doToanmapart, MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOII, BOJOKOHHAs ONTHKA,
nudpakMOHHas PeETKa, TOIIPOU.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHeHUE, OTPaKEHHE U MPEIOMIICHHE CBETa.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHyTpeHHEe oTpakeHue. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Monenu MUKpOCKOIIa, TeJIecKona.

HaGmronenne natepdepeHnu cBera.

HaOmronenune nudpakiuu cBera.

HaGnronenue nucnepcuu cBera.

[TosmyueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue ciekTpa ¢ HTOMOIIbIO TU(PPAKLINOHHON PEIIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

W3mepenne nmokaszaremns mpeIoMIIeHHUS CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIEHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynaTel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOXYJSI CKOPOCTH CBETa B BaKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHM W COKpAILCHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3bp Macchbl C PHEPrue M UMITYJILCOM PEISTUBUCTCKONW YaCTUIIbl. DHEPTHS
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsi3u 3HEeprun (HOTOHA C €r0 YaCTOTOU. DHEPTUS U
UMIYJIbC GOTOHA.

OtkpeiTre u uccienoBanue Goroddpdexra. OmpiTel A. I'. CTomeroBa. 3aKOHbI
dororddexra. Ypapuenue OitHmTeitHa ans poroaddexra. «Kpacnas rpanumna»
dbotoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MNPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapest, CBETOAUO/I.



Jlemoncmpayuu
®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOU IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.
CeTonuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -9acTwil.
[Tnanerapuras moaens atoma. [loctynarsl bopa. M3nydenue u mormomenne GOTOHOB
IIPU [IEPEXO0/IE aTOMA C OJTHOTO YPOBHSI DHEPTUM Ha Apyroi. Buasl cnektpoB. CriekTp
YPOBHEHN SHEPTUM aTOMa BOAOPOAA.
BosHoBBIE cBolicTBa yactull. Bomubl ne bpoinis. KopnyCkyJsipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckne ycTporucTBa U MPaKTHUECKOE TPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cieKTpocKoI), 1a3ep, KBAaHTOBbIN KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OnpeneneHue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
HaOnronenue nuHeRyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0Ka3bIBAIOLIME CJIOXKHOCTh CTpOeHHs sapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHno cocraBa paguoakTUBHOIO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue painoakTUHBHOCTH
Ha KMBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykinonnas monens snpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tornsl.
Anba-pacnaa. ODJEKTPOHHBIN M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr spa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W  MEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.
MeTonpl HAOIIOEHHS ¥ PETUCTPAIINH SJIEMEHTAPHBIX YACTHIL.
dynagameHTanbHble B3auMoecTBusl. EAMHCTBO M3HUYECKOi KapTUHBI MUpA.
TexHuyeckue ycTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Llemoncmpayuu



CYETYNK MOHU3UPYIOIINUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopmsie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Oranbl pa3BUTHA acTpoHOMMH. [IpuKiIagHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3mnoro Heba. Co3Be3aus, sipkue 3BE3bI, IUIAHETHI, MX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Counue. ConHeyHas akTUBHOCTh. McTounuk sneprun ConHua v 3BE37. 3BE3IBI,
UX OCHOBHBIE XAPAKTEPUCTUKU. /[marpaMMa «CHEKTPaIbHBIA KJIACC — CBETUMOCTDY.
3BE3MBI TIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS
3BE3/] IVIABHOW MOCIEA0BATEIBHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE
IIPEACTABICHNAS] O MPOMCXOXKIAECHUH W HBomonuu ConHOa M 3BE3H. OTalbl KU3HU
3BE3I.

Mineunbiii Ilyte — nHama ['amaktuka. Ilonokenwme u aBwxkeHue CoiHua B
[Namaktuke. Tumnbl ramakTuk. PaguoranakThkyu U KBa3apbl. UEpHBIE ABIPHI B s/Ipax
TaJIAKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O06ma. Pazberanue raaakTuk.
Teopust bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnrogenuss HEBOOPYXKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
OPUJIOKEHUHN ISl OMPEENICHUsI MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1usl CEeBEPHOro MOJIYyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.

O0o0maromiee MOBTOPEHUE

Ponb ¢pu3nku 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COIIMAIbHOM
U 3TUYECKON cdepax NesTeTbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOU HayYHOU KapTHHE MUPA, POJib PU3NUECKON Teopur B OPMHUPOBAHUN
MpeACTaBICHU O (PU3NUECKON KapTUHE MUpPA, MECTO (PU3UUECKON KapTHUHBI MHUpa B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kiacce oCyliecTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO
MO3HAHU: SIBICHUE, HAay4YHbIH (hakT, TUIOTe3a, (PU3MUecKass BEIWYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, YIKCIIEPUMEHT, MOJICTMPOBaHUE, MOJEIb, H3MEPEHHUE.



Mamemamuxa:  pemieHHWE  CHUCTEMbl  YPAaBHEHWH, TPUTOHOMETPUYECKHUE
GyHKIUHA: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPHI M HMX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMM, TMPU3HAKKU T0J00US TPEYTrOJbHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0beMa Ted.

buonocus: >nexTpuyeckue SBIECHUS B JKUBOM NPUPOJE, KoJeOaTeabHbIE
JBUKCHHSI B JKMBOW NPUPOJE, ONTUYECKHUE SBJICHUS B KUBOM MNPUPOJE, ACHUCTBUE
paJualuy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPABIX
TeJl, MeXaHHW3Mbl 00pa30BaHUs KPUCTAUNIMUYECKON PEIIETKH, CIIEKTPAIHHBIN aHAJIH3.

l'eocpagpus: MarHUTHBIE MOJTIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pya, GOTOChEMKA
3€MHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUH.

Texunonoecus: JWHUM DJIEKTpOIIEpeNad, TEHEepaTop IEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, HMHAYKIIMOHHAS TI€Yb, pajap, paadoNpUEMHUK, TEJICBU30D,
anTteHHa, teiedoH, CBY-meub, NPOCKIMOHHBIM armapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dduzuka» Ha ypOBHE CpPEAHEro OOIIEro
oOpazoBaHus (0a30BBI ypOBEHB) JOKHO OOECIEUUTh JOCTHKEHHE CICAYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yNabTaThl OCBOEHHUS yueOHoro mpeamera «Dusnkay HOKHBI
OTpakaTb TOTOBHOCTb W  CIIOCOOHOCTh  OOyYarolmuxcs PyKOBOJICTBOBAThHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUCHTAIlM{,  TO3WTHBHBIX  BHYTPEHHUX  YyOEKIEHWW,  COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM [EHHOCTAM POCCHICKOTO OOIIEeCTBa, PpACHIMPEHUE KUIHEHHOTO
OTbITA W OMbITA JCSATEIBHOCTH B MPOIECCE peau3allMi OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMU OOYUAIOMIErocsi KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYENIOBEUECKMX  T'YMAHUCTUYECKUX U
JIEMOKpPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIBHOCTh B HMHTEpPECAaX TPa)kKTaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpTaHU3aIINM;

YMEHHE B3aMMOJCHCTBOBATh C COLIMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IeATETbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKOW MACHTUYHOCTH, MAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS,;

CTIOCOOHOCTh OLIGHWBAaTh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOUYAs SCTETUKY HAYYHOTO TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IuuHbIM cepaM MpodeccuoHaIbHOMN 1eATeIbHOCTH, B TOM YUCIIE
CBSI3AHHBIM C (HU3UKONM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO UM CaMOOOpa3oBaHUIO B 00JacTu
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPBl, OCO3HaHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IUIAHUPOBAHKUE M OCYILECTBIICHUE JEWCTBHUI B OKPYXKAlOLIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIpEeHnEe ONbITa AEATEIBHOCTH YKOJOTHYECKON HANIPaBJIECHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs! (PU3UKU OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JESITEIbHOCTD
VWHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3zoBble Jiornueckue aAelcTBUA:
CaMOCTOSITEIILHO dbopmynHnpoBaTh u AKTyaJIM3UPOBATh npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JCITEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTpUBAEMbIX (PHU3MUECKUX
SIBJICHUAX;
pa3pabaThiBaTh IUIAaH PEHICHUS MTPOOJIEMBbI ¢ YYETOM aHalu3a HMEIOITUXCS
MAaTE€PHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KIIIOUYEBBIMU IIOHATUSIMH W METOJAMU
buznuecKoil HayKu;
BJIAJICTh HABBIKAMH y4eOHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NESITEIILHOCTH B
obsactTu (PU3MKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY ITOHCKY



METOJIOB pEeUIeHMs 3ajay (PU3NYECKOrO COAEpKaHMsI, MPUMEHEHHUIO Pa3IUYHbIX
METO/IOB [TO3HAHMS;

BJIAJETh BHJIAMU JEATEIBHOCTH 1O TOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOpPa30BaHHUI0O M TNPUMEHEHUI0 B Pa3IUYHBIX Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISAITh [PUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMs], HAXOJUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;

aHaJIN3UPOBATh MOJYyYEHHBIE B XOJ€ PELICHUS 33]auM pPe3yibTaTbhl, KpUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBbIE 33Jaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTh 3HAHHUA 1O (U3MKE B TPAKTHUYECKYI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEJAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ nunopmanueii:

BJIAJETh HABBIKAMHU MOJy4YeHUS HH(OpMAuu (PU3MYECKOTO COACpPNKAHUS U3
VMCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh TOUCK, AaHAIIU3,
CUCTEMATU3ALMI0 W WHTEpHpeTaurio HHPOPMALMKM Ppa3IUYHbIX BHIOB U (QopMm
IIPE/ICTABIICHHUS];

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCITI0JI30BaTh CpeACTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJOTUNA
B pCIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHM3AIMOHHBIX 3a7ad C
coOmocHueM TPeOOBAaHWM SPrOHOMMKH, TEXHUKH O€30IaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OpPMALMOHHOU
0e3011aCHOCTH;

cO37aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B PA3IMUHBIX (opMaTax ¢ yuéToM
Ha3HaueHUs MHGOPMALMK U LEJIEBON ayAUTOPUH, BBHIOMpAs ONTUMAJIbHYI0 (opmy
IPEJCTaBICHUS U BU3YAIU3AIHH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYUIECTBJIATH OOLIEHUE HA YPOKax (PM3UKHU U BO BHE-YPOUHOU ESITEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKM KOH(PIUKTHBIX CUTYallMi U CMSTYaTh KOH(JIUKTHI;
pa3BEPHYTO M JIOTMUYHO H3Jararb CBOIO TOYKY 3PEHHUSA C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;
IIOHUMaTh WM HCIIOJIb30BaTh IIPEUMYINECTBA KOMAaHIHOM M WHIWBHIYAIBHOU
paboThI;



BbIOMpaTh TEMATHUKy M METOJAbl COBMECTHBIX JCHCTBUM C ydéToM 0OLIuX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OpUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JCHCTBUS MO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JAEUCTBH,
pacnpenensaTb pojaud C YYETOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KaXJOT0 YYaCTHUKAa KOMAaHJbl B OOLIUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSM;

npearaTb HOBBIE TPOEKThI, OLEHMBATh HWJEU C T[O3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUNMOCTH;

OCYHIECTBJISTh MO3UTUBHOE CTPATErMUYECKOE TOBEJAEHUE B  Pa3IMYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATENBbHYIO JEITEIBHOCTh B 00J1aCTU
GU3MKM W AaCTPOHOMHHM, BBISIBISITH NPOOJIEMBI, CTaBUTb U  (POPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 33]1a4,
IUIaH BBINOJIHEHUS MPAKTUYECKOM pPadOThl € YYETOM HMEIOIIHUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIA  BBIOOpP, AapryMEHTUpOBaThb €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrIoco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMH B 0071aCTH (HU3UKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTbD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IE€Th HaBBIKAMH MMO3HABATEIbHON pedIeKCUN KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

UCIIOJIb30BaTh NPHUEMBI pedIeKCUU IJisi OLUEHKH CUTyallud, BhIOOpAa BEPHOIO
peleHus;

YMETh OLIEHMBaTh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEIICHHS 10 HX
CHIDKEHHIO;

IIPUHUMAaTh MOTUBBI M AapryMEHTBl JpPYIrUX IIPU aHaJIU3€ PpPe3yJbTaToOB
NEATEIbHOCTH;

IPUHUMATH ce0sl, MTOHMUMAsi CBOM HEIOCTAaTKH U JOCTOMHCTBA,



NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TMpH aHaIM3e pPe3yIbTaToB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce MOCTIKEHUSI TUIHOCTHBIX PE3yIbTaTOB OCBOCHHS MIPOTPaMMBI TIO
buzuke I8 ypOBHS  CPEIHEro oOmero o0pa3oBaHus Yy  OOyYarommXxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAOIaTr afOIIHA
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIMOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHHWIC, BUJICTh HAMPABICHHS PAa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cdepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHWE, CIOCOOHOCTh  AJAaNTUPOBATBHCA K
HAMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKJIIOYAIONIEH CTPEMJICHUE K JOCTHUKEHUIO IEIH U
ycrexy, ONTHUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEUCTBOBATh HMCXOJs U3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIFOYAIONIEH CIIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSHUC
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO
U COTIEPEIKUBAHMUIO;

COIMAJTBHBIX HABBIKOB, BKITFOYAIOIIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenust B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax poJib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KApTUHbI MHpA, B Pa3BUTUU COBPEMEHHONW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHECHHS W3YYEHHBIX (U3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, WHEpPIUAIbHAS CHCTeMa OTCuéTa, aOCOJIOTHO TBEPIOE TEIO,
WJICaNbHBIN Ta3, MOJEINA CTPOECHHUS Ta30B, KUIAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3aj1ay;

pacno3HaBaTh (U3MUECKUE SBJICHHS (TIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUUYECKOW TEOPUM CTPOCHHUSI BEUIECTBA WU
AIEKTPOJAUHAMUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEUHOE JBHUKEHUE,
CBOOOJIHOE MajICHUE TeJl, ABUKEHUE MO OKPYKHOCTHU, UHEPLIUS, B3aUMOICHCTBUE TEI,
muddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHHUE JKUJIKOCTEH U TBEPHABIX TeJ,
U3MEHEHHE 00BhEMa TeN MpU HarpeBaHWM (OXJIAXKICHHH), TETUIOBOE pPaBHOBECHE,
HCIIapeHue, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHUE, BIAXHOCTb
BO3/yXa, ITOBBILLICHUE JIaBJICHUs T'a3a IIPU €r0 HATPEBAaHUU B 3aKPBITOM COCY/E, CBA3b



MEXIy MapaMeTpaMH COCTOSHUS Ta3a B HU30IpOLEccaxX, OJJIEKTpU3aLUs Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

ONKCHIBATh MEXAHWYECKOE JBIKEHUE, HCHOJb3ys (U3MUECKUE BEIUYHHBI:
KOOpAMHATA, ITyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC
Tena, KUHETUYECKash SHEprus, NOTEHUHUalbHas HHEpPrusi, MexaHuueckas padora,
MEXaHUYEeCKass MOIIHOCTb, IMPH OINUCAHUU MPABUIBHO TPAKTOBATH (DU3HUECKUI
CMBICJT MCTIOJIb3yEeMbIX BEITUYMH, UX 0003HAYCHUS] U €IUHUIIBI, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEJIMUNHAMUY;

ONKCHIBAaTh HW3YYECHHBIC TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUS,
UCHONB3Yysl (U3NYECKHE BEJIUYMHBL: JIaBJIICHUE Tas3a, TEMIIEparypa, CpenHss
KMHETHYECKasi SHEPrusl XaOTUYECKOIO IBMKEHUS MOJIEKYJ, CpeIHEKBaJpaTHYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI »HEprus, padora rasa,
KOA(p(GUIUEHT TOJE3HOT0 JCHCTBUS TEIUIOBOIO JBUTATENs; IpPU  ONHCAHUU
IOPAaBWIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, HX
0003HAYEHHUS U €IMHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMUMHY C APYTUMH BETUYMHAM;

OMKCHIBATh M3YUEHHBIE IEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUYECKUE
SBJIEHUS! (IIPOLIECCHI), MCHOJIB3YS (PU3NUECKUE BEIMYMHBI: JIEKTPUUYECKUI 3apsf,
AIIEKTPUYECKOE I10JIe, HANpsHKEHHOCTh MOJIS, MOTEHIMaN, Pa3HOCTh MOTEHIUAJIOB;
IIPU ONMCAHUU MPABIIIBHO TPAKTOBATH (PM3UYECKUI CMBICT UCIIOIB3YEMBIX BEJTUUHH,
uX O00O03HAUeHWS W EIWHUIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
bu3MYECKyIO BEIMYMHY C APYTUMHU BEJIMUNHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SABJIEHUS, MCIONb3Yysd (U3HUECKUE
3aKOHBI M MPUHIMILL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHWYECKON PHEPrUH, 3aKOH COXPaHEHUS UMIYJbCa, TPHUHIIMIT
CYNEPTHO3UINA CHJI, TPHUHIUI PABHOMNPABUA WHEPIUAIBHBIX CHCTEM OTCYETa,
MOJICKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETUYECKOW HHEepruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCONIOTHOM
TEeMIEPaTypo, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsna, 3akoH KysoHa, mpu 3ToM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TPaHHULIbl, 001aCcTH ) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC MPUHIMIBI ACHCTBUS MalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHsS UX O€30MacHOr0 HMCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HU;

BBITIOJHATh OKCIEPUMEHTHI 10 UCCICIOBAaHUIO (U3MUYECKUX SBICHUA U
IPOLECCOB C MCHOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX HW3MEPEHMH, NpU HSTOM
dbopmyupoBath mpobiaeMy/3anady U THIOTE3Y y4eOHOTO KCIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEVIOKEHHOTO 000pyAOBaHMUsA, IPOBOJAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;



OCYUIECTBJISTh MPSMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYMH, MPHU
TOM BBIOMpPATH ONTUMANBHBI CIMOCOO W3MEPEHHS W HCIIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU MTOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCUMOCTH  MEXAYy  (PU3MYECKMMH  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
¢duKcHpoBaTh pe3yibTATHl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEITUYHMH B BHJIC
TabNIUI U TpauKOB, IETaTh BHIBOBI MO PE3yIbTaTaM UCCIICIOBAHUS;

coOJoaTh TMpaBwia 0€30MacHOro TpyAa MpU MPOBEICHUM HUCCIEAOBAHUN B
paMKax Y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-UCCIIEeNOBATEIbCKON U MPOEKTHOMN
NESATEIbHOCTH C MHCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOpaTOPHOIO
000Opy1I0BaHUS;

peuaTh pacu€THbIE 3a/1a4u C SIBHO 33JIaHHOM (PU3NYECKON MOJAEIBIO, UCIIOJIb3YS
¢u3nyeckue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHajlM3a YCJIOBUS 3a/ladl BBIOMPATH
($u3NYECKYI0 MOJEIb, BBIIEIATh (PU3MUECKUE BEIUUMHBI U (POPMYJIbl, HEOOXOANMBIE
JUIsl €€ peuieHus, MPOBOAUTH pacy€Tbl M OLCHUBATH PEATBHOCTH IOJIYYEHHOTO
3HAYEHUA (PU3NYECKON BEITUUHHBIL;

penaTh KaueCTBEHHBIE 3aJlay: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUYUBYIO
LEMOYKY PACCYKJIECHHW C ONOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

MCITIOJIb30BaTh MPH PELICHUU Y4eOHBIX 337a4 COBPEMEHHbIE MH()OPMALIMOHHBIE
TEXHOJIOTUM [JIsl TIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHNPETALUUA W TPEACTABICHUS
y4eOHOM M Hay4YHO-NOMNYJSAPHOM HMHPOpMAlUMU, TOJYYEHHOM U3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

IPUBOJUTH NMPUMEPHI BKJIA/la POCCUICKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HAHMS MO (PU3MKE B MOBCEAHEBHON XKU3HU IS
oOecrieueHuss 0€30MaCHOCTH TIPH OOpaIlleHUHu C TPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, JIi COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTtatb B TpyNNe C BBINOJIHEHUEM pPaA3JIMYHBIX COLMAJIBHBIX PpOJEH,
IUIAaHUPOBaTh pabOTy TPYMIbI, pAUOHAIBHO pAacIpeAesiaTh OOS3aHHOCTH U
IUIAHUPOBATH JI€ATEILHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJ€KBATHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonity o6yuenust B 11 kiaacce nmpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX poJib U MecTo (PU3UMKU B (HOpMHpPOBAHHUH
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOJEH, LETOCTHOCTh W E€IUHCTBO
(bu3nYecKoil KapTUHBI MUDA;



YUUTBHIBaTh TPAaHULBl MPUMEHEHUS H3YYEHHBIX (U3HUYECKUX MOJENEH:
TOYEYHBIM JJIEKTPUYECKUM 3apsl, Jyd CBETA, TOUYECUHBIM MCTOYHHK CBETA, sACpHAas
MOJIeIb aTOMa, HYKJIOHHAs MOJIETTb aTOMHOTO si/ipa MPH pelieHnH (PU3NUecKuX 3a1ad;

pacrno3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBSCHATH MX HAa OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKM U KBAaHTOBOM (DU3UKU: 3JIEKTPUYECKAsl IMPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHUCTBHUS TOKA, B3aMMOJCHCTBHUE
MarHuTOB, 3JIEKTPOMArHUTHAsI MHAYKLIMS, I€CTBUE MArHUTHOIO OISl HA IPOBOJHUK
C TOKOM M JIBIXKYIIUHCS 3apsii, JJIEKTPOMArHWTHbIE KOJeOaHUS U BOJHBI,
IIPSIMOJINHEWHOE pacnpocTpaHeHue CBETA, OTpa)keHUe, IIPEJIOMIICHHE,
uHTepdepeHus, audpakuus U OOJIApU3aALMS  CBETa, JUCIEPCHsl  CBETA,
dboroanektpudeckuii 3hdext (pororddekr), cBeTOBOE HaBlIECHUE, BO3HUKHOBECHUE
JMHEWYAaTOro CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAass M  HCKYCCTBEHHAs
PaAOAKTUBHOCTE;

ONMCHIBATh H3YYEHHBIE CBOWMCTBA BEUIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, IJEKTPUUECKYIO IPOBOJAUMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbBIE
ABJIEHHUs (TIPOLECCHI), UCHOJIb3Yd (DU3UUECKUE BEJIMYMHBL: 3JEKTPUUYECKUN 3apsj,
CUJa TOKa, BJIEKTPUYECKOE HANPSHKEHUE, DIEKTPUUECKOE CONPOTUBIICHHUE, PA3HOCTD
NOTEHLUAJOB, 3JIEKTPOABMKYIIAs CcHiIa, paboTa TOKa, MHIYKIUS MarHUTHOTO TIOJIA,
cuita Amrepa, cuna JlopeHua, HHIYKTUBHOCTD KaTYIIKH, SHEPTHS 3JIEKTPUUYECKOTO U
MarHUTHOTO TMOJIEH, MePUO U YacToTa KojeOaHuil B KoJie0aTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOILIECCE TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUU, OKYCHOE
pPacCTOSIHME W OINTHYECKas CWJIA JIMH3bI, NPU OIMCAHUM NPABUIBHO TPaKTOBATh
(¢u3nyeCKui CMBICII HCMOJIb3YEMbIX BEJIWYUH, HMX OO0O3HAU€HUS U EIUHUIBL,
yKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JaHHYIO (U3MUYECKYIO BEJIWYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh W3YYEHHBbIE KBAHTOBBIE SABJICHHUS U MPOLIECCHI, HCIOIb3YS
buznyecKue BeIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, YIMHA BOJIHBI M YaCTOTa
CBETa, SHEPTUsl U UMIYJIbC (POTOHA, MEPUOJI MOJTypacnaaa, SHEPTUsl CBA3M aTOMHBIX
saep, IpU OMHCAHUM MPAaBWIBHO TPAKTOBATh (PU3WYECKUH CMBICH HCIIOJIb3YEMbIX
BEJIMYMH, X 0003HAUYEHHUS U €IMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO
(bU3MYECKYI0 BEJIMYHMHY C APYTUMH BEJIMUYMHAMHU, BBIYUCISTH 3HAUEHUE (PU3MUECKOU
BEJINYUHBL;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECChl M SBICHUS, MCIONb3YysA (U3HUECKUe
3aKOHbl U NPUHUMUIBL 3aKOH OMma, 3aKOHBI MOCJIEIOBATEIIBHOTO U NapajuIeIbHOTO
COCAMHEHUsI NPOBOAHUKOB, 3aKOoH Jxoyins—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIUHU, 3aKOH INPSAMOJIUHEHHOIO PACIPOCTPAHECHMS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHMSI CBETa, ypaBHeHHME OWHINTeHHA i (oTodddekTa,
3aKOH COXpPAaHEHMsS DHEPIrUH, 3aKOH COXPAHEHMS MMIIYJIbCA, 3aKOH COXPaHEHUs
IEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMCIIA, ITOCTYJaTel bopa,
3aKOH PAJMOAKTUBHOIO pacmaza, Ipu TOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAXKEHUE U YCJIOBHS (IpaHMIbl, OO0JACTH)
NPUMEHUMOCTH;

OTIPE/IETATh HAMPABJICHUE BEKTOPAa MHAYKIIUHA MarHWTHOTO TMOJI IPOBOJHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH M OMUCHIBATh U300paKEHUE, CO3/ITaBAEMOE TIOCKUM 3€pKajioM, TOHKON
JIMH301;

BBIMIOJHATh OKCHEPUMEHTHl 10 UCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
IPOIECCOB C HCMOJB30BAaHUEM TNPSAMBIX M KOCBEHHBIX HM3MEPEHMI: TMpPU HTOM
dbopMyIUpoBaTh MpoOIEMy/3a/lady U TUIOTE3y Y4EOHOTO IKCIepUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pyAOBaHUS, TPOBOJUTH ONBIT U (HOPMYIUPOBATH
BEIBOJIBL;

OCYIIECTBISTh MPsIMbIE U KOCBEHHBIE M3MEPEHHs (U3UYECKUX BEIHYWH, TPU
TOM BBIOMPATHh ONTUMAJIbHBI CHOCOO M3MEPEHHS W HCIOJIb30BATh H3BECTHBIE
METO/Ibl OLIEHKH MOTPEUTHOCTEN NU3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (DUKCHUPOBATH pE3yIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH B BUJIE TAOJIUIl U TpaduKoB, nenaTh
BBIBO/JIbI 10 pE3yJIbTaTaM UCCIIEJOBAHMUS;

coOmoaTh MpaBmwia 0€30MacHOr0 TpyAa NMPU IPOBEIECHUHM HCCIEIOBAHUN B
pamMkKax y4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-MCCIENOBATEILCKOH U MPOEKTHOM
JESITEIBHOCTH C HWCIOJB30BaHUEM HM3MEPHUTENBHBIX YCTPOWCTB W J1aDOPATOPHOTO
000opy1I0BaHUS;

pemaTh pacu€THbIE 3a7auu C SIBHO 3a/1aHHOM (PU3UYECKON MOJEINbIO, UCTIONb3YS
¢u3nyeckue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHajIW3a YCJIOBHS 3a/ladyll BHIOMPATH
(GU3HYECKYIO0 MOJIENb, BBIIETATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIIbI, HEOOXOAUMbBIE
Ui e€ pelieHHs, MPOBOIUTH Pacu€Thl M OLIEHWBATh PEATBHOCTH MOIYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

peliaTh KaueCTBEHHbIE 3aJauyM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUHBYIO
LENOYKY pacCyKICHHM ¢ OMopod Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONIb30BaTh NIPH PEIICHUN y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JUIsl MOHMCKA, CTPYKTYPUPOBAHHs, WHTEPIPETALMM W TMPEJICTaBICHUS
y4eOHONW ¥ Hay4YHO-TIOMYJSPHOM WHQPOpMANMU, TOJYYCHHOW W3 Pa3TMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOyIaeMyto HHPOPMAIIHIO;

OOBSICHATH MIPUHIIUAIIBI JCHCTBHS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pasnuyaTh YCI0BUs UX 0€30MaCHOTO UCIIOIb30BAHUS B IOBCEIHEBHON KU3HH;

IPUBOJUTH MPUMEPHI BKJIA/a POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIETO MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCETHEBHOW KU3HU IS
oOecnieueHrss 0€30MaCHOCTU MpU OOpalleHHuH C MpuUOOpaMHU M TEXHUYECKUMHU



YCTPOMCTBAMM, JUIsl COXPAHEHMs 370POBbS U COOJIOJIEHHUS HOPM 3KOJOTUYECKOIrO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyHI€ C BBIMNOJHEHHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIBHO PACIpPENeNsiTh OO0SI3aHHOCTH H
IUIAaHUPOBATH JIEATENILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 2 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Paznen 4. JIEKTPOJJUHAMUKA



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

bubmuoreka [JOK

41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpuYecKnid TOK. TOku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubmuorexa [JOK
4.1
DMEMEHTEI KBAHTOBOH OTITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmorexa [JOK

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



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Wroro no pazueny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ Mmoo TS
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [HOK
METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHuu

2 COBPEMEHHOM Hay4YHOI KapTUHBI MHUPA, B 1 bubamorexa LOK

p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO 1 bubnuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpPHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE TPSIMOIUHEIHOE bubnuoreka [IOK

5 1
JIBHKEHHE https://m.edsoo.ru/ff0c372e
CBobosHoe nmajieHue. Y CKopeHue

6 cBoboanoro naaenus Jlaboparopuas 1 1 bu6mmoreka [IOK
pabota "M3yueHue qBUKECHHS TeTa, https://m.edsoo.ru/ff0c39cc
OpOIIEHHOTO TOPU30HTANIBHO. "

KpuBonuneiinoe asuxenue. JBrmxkeHue

7 MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH 1 1 bubnnorexka [JOK
JlaboparopHas pabota "M3yueHue https://m.edsoo.ru/ffOc3ada
JBUKEHMS TEJIa 110 OKPY>KHOCTH"

8 [IpuHIUIT OTHOCHTENBHOCTH [ anmuies. 1 bubnnorexka [JOK

HNuepuuanbHbIe CUCTEMBI OTCYETA.

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

IIepssiit 3axkoH HproToHa

Macca tena. Cuna. [Ipuniun

9 Cymnepro3uiuu cui. Bropoii 3akox bubmorexa LHOK
yHep t - OTOP . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroTona nis bubnnoreka [HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BCeMUPHOTO TsiroreHus. Cuia bubmuoreka [JOK
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
Cuia octH. 3akoH ['yka. Bec Tena.

12 Jlabo }:f())yilaa abora "I/Isyl\I;e eHUe bubmmorexa [JOK

paTopHaz p " P https://m.edsoo.ru/ff0c3e18
KECTKOCTH TIPYKIHBI
Cuna tpenus. Koadumuent tpenus.
Cuna conpoTUBICHHUS P IBHKEHUU

13 TeJa B )KUIKOCTH HJIY Ta3e bubmorexa HOK
" https://m.edsoo.ru/ff0c3f76

JlabopaTtopHast pabota "M3mepenue
Kod(puimenTa TpeHHs CKOIbKEHUS"
[locTynarenbHOE U BpalareibHOE
JBUXKEHHE a0COMIOTHO TBEPAOTO TEa.
MowmenT cunsl. [lnedo cunel. YcnoBus

14 ABHOBECHS TBEPAOTrO TeEa bubmmorexa [JOK
P PA e https://m.edsoo.ru/ff0c41a6
JlaGopaTtopHas pabota "M3ydueHue
paBHOBECHS Teja Mo/ IECTBUEM
HECKOJBKHUX CHI"

NMitynsc MmaTepralbHON TOYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnuorexa [JOK
Nmritynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

o bubmuorexa [JOK

16 Kunerndeckast sHEpTrys MaTepruaIbHOM

Touku. Teopema 00 n3MeHEHUHN

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

KMHETUYECKOU SHEPrUu

17

[TorenuunanbpHas SHEPTUsL.
[TorennmanpHast SHEPTHS YIPYTO
ne(pOpMHUPOBAHHON MIPYKUHBIL.
[TorennmaneHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManbHBIC U HEMOTEHITUAILHEIC
cwibl. CBs3b paOOThI HEMTOTCHIIMATBHBIX
CHJI C U3SMEHEHUEM MEXAHUYECKOU
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXpaHCHHS MEXaHUYECKON YHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

20

21

JlaGopaTtopHast pabora «3yuenue
3aKOHA COXPAaHECHUS MEXaHUYECKON
SHEPTHI»

KoHTpoinbHas pabora 1o Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPaHEHUS B MEXAHUKE)

OCHOBHBIE MOJ0XKEHUSI MOJIEKYIISIPHO-
KHHETHYeCKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBUKEHUS U B3AaUMOJICHCTBUS
4yacTull BeuecTsa. Mojenu cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.

ITocrosinHast ABoraapo

TermoBoe paBHOBecue. Temneparypa u
e€ nsMmepenue. lllkana remneparyp
enbcus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHel KHHETUYECKOM SHEPruun

bubmuoreka [JOK

26 JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
28 3aBHCUMOCTH MEX1y IapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO razay
29 N3omnporiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 croco6bl e€ n3menenus. Komamaectso bubmmorexa LOK
https://m.eds00.ru/ff0c5952
TEIUIOTHI U paboTa. BHyTpeHHss sHEeprus
OJIHOATOMHOTO HJIeaIbHOIO Ta3a
bu6mmoreka [IOK
31 Brper rertonepe iz https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
32 KonnuecTBo TemiaoTel npu bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHbI mpoiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnorexka [JOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs npoiieccoB B IpUpoe. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KIIJI remnoBoit bu6mmorexa [IOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 DKooruyeckure npoodaemMbl
TEIJIOOHEPTEeTUKU
38 O6o06matomuii ypok «MonexyspHas bubnmuorexa [JOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

¢u3uka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938

KonTponbhas pabota no teme

bu6mmoreka [IOK
M .
39 «Monexymapras gusuica. Ocross! https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITUSA. bubnnoreka [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHTEIIbHAS bubmuoreka [JOK
BJI&KHOCTh BO3/lyXa. HackleHHblii map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramumyeckue u
42 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB bubnnoreka [JOK
KpUCTALIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
[TnaBiaeHue U KpUCTAIA3AITHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyO6numarnus
bu6nmoreka [JOK
44 Y 0
PABHEHHE TCILIOBOTO Dajarca https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Tei. INeKTPUIECKU bubnunorexa [JOK
3apsa. JlBa BUIA SJIEKTPUYECKHUX 3aPSAI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(E)J'I ﬂOBO HI/?KI/I 3aK(I:H COXpaHEHUS bubmorexa HOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUYECKOTO 3apsia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToueuHbIil 2JIEKTpUUECKUI bubmorexa HOK
s ) P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
48 [TpuHIATT CYTTePTIO3UITHH ICKTPHISCKUX bubmmorexa [JOK
P UH yep B " P https://m.edsoo.ru/ff0c6df2
noJiel. JInaum HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOoCTaTHUeCKOro MoJsl. bubnmnorexa [JOK

IMTorennuan. PasHocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILIGCKaH ITPOHUIIAEMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoéMkocTh. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTOopa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

JlabopaTtopHast pabota "M3mepenue
JIEKTPOEMKOCTH KOHAEeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIMTUPOBAIBLHOT'O
ammapara, CTpyHHOT0 IpUHTepa.
DIIeKTpOoCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBieHHeE.
3akon Oma aJig y4acTka 1enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 OJTHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne DJIC uCTOUHMKA TOKA U €r0
BHYTPEHHET0 CONPOTUBICHUSD)

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



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHAs TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS

59 METAJIJIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOAUMOCTD

60 DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U

61 IpuMecHas IpoBoAUMOcTh. CBoiicTBa bubnuoreka [IOK
p—~n-niepexona. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKHI TOK B raszax.

63 CaMoCTOsITeTbHBIN U bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Imazma
DnexkTpudeckre Npudopbl U yCTpoiicTBa

64 U UX nls)aKTqucxolz: HpI/II)MeHg;{I/IE. bubmmorexa LIOK

https://m.edsoo.ru/ffOc86fc

[TpaBuna TeXHUKH 6€30MAaCHOCTH
O6o0maromuii ypok bubnuoteka [JOK

65
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «nekTpocratuka. [locTosiHHBIN bubnuorexa [JOK
AIIEKTPUYECKHUI TOK. TOKH B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Pesepsuslit ypok. KonTponbhas pabota bubnuorexa [IOK
o Teme "DIeKTpoauHaMuKa" https://m.edsoo.ru/ffOc8c56

68 PesepBHblit ypok. O0o0maronmii ypok bubnuorexa [IOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

oo temaM 10 kitacca

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

10



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MAarHUTEI U KX
1 B3auMOJIeHcTBHE. MarHUTHOE IIOJIE. 1 bubnmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM.
2 OmneiT OpcTena. B3aumonelictBue 1 Bubmiorexa OK
p ' https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.
4 JIabopatopHas padbora «MccnenoBanue 1 1 bubmorexa HOK
N patop P https://m.edsoo.ru/ff0c9acO
JIeHCTBHUSA NOCTOSTHHOT'O MarHuTa Ha
paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TIOJIST HA
5 BIDK Cs1 3apSDKEHHYIO YaCTHUILL 1 bubnmorexa [TOK
ABIDRYIIYTO P Yo Y https://m.edsoo.ru/ff0c9df4
Cwua Jlopenna. Pa6ota cuet Jlopena
OnekTpoMarHuTHas UHAYKIus. [lotok
6 BEKTOpa MarHuTHOM uHAyKuu. IJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes
7 JlaGopatopHas pabota «/ccienoBanue 1 1 bubmuoteka [IOK
SIBJIEHUS DJIEKTPOMArHUTHON MHTYKLIUN https://m.edsoo.ru/ff0cal50
8 NunyktuBHOCTD. SIBIEHUE 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

camouHAykiuu. 3J1C caMOMHIYKIIUU.
DHeprus MarHUTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VUHAYKIIMOHHAs T1€Yb

10

11

12

13

14

15

O6o6marmuii ypok «MarHuTHOE 1oJe.
3HCKTpOMaFHHTHa$[ HHIAYKIOHA»

KonrponbHas pabora no reme
«MarnurtHoe 1mosie. DJIeKTpOMarHuTHas
AHIYKLHASD

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
["apmonmnueckue koneOaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamienue 3eprun

JlaboparopHas pabota «lccrnenoBanue
3aBUCHMOCTH NIEPHOJIa MAJIBIX
Kosie0aHul Tpy3a Ha HUTH OT JJTUHBI
HUTH U MacChl Tpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHNs B
UiealbHOM KoJ1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU U
AIIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

®opmyna Tomcona. 3aKOH COXpaHEHUS

SHEPrUM B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue 0 3aTyxaromux

but6mmoreka [IOK



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KoseOaHusX. BeIHYKIeHHBIC
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

https://m.edsoo.ru/ffOcbb86

17

[lepemennslii Tok. CUHYCOUJAIbHBIN
MIEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaNPsKEHUS

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

18

Tpancdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

VYCTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTMHHUI
3JIEKTponepeay

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIHH.
KynbTypa ncnosibzoBanus
AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

21

22

23

MexaHnueckre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pacrpocTpaHeHHsI U JJTHHA BOJTHBI.
[ToriepevHbIe W MPOJIOJIEHBIC BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa
ONEeKTPOMarHUTHBIE BOJIHBI, UX

CBOMCTBA U CKOpoCTb. [Ikaia
AJIEKTPOMATrHUTHBIX BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

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

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHU.



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

PazButue cpencts cBsasu. Pagnonokamus

KoHntpoinbnas padora «Konebanus u

bub6nmoreka [IOK

25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsamoniuHeHOE pacpOoCTpaHEHUE
26 CBIZ:Ta B OIIHO OHHIz)ﬁ cpeﬂZpToqequlﬁ buGnuorexa [IOK
P Peae. https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenune n3o0paxkeHuit B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
[Ipenomnenue ceera. I[lonHoe
28 BHYTpEHHee oTpakeHue. [IpeaenbHbii bubmorexa OK
1P P P https://m.edsoo.ru/ffocd7f6
YTOJI TIOJTHOTO BHYTPCHHETO OTPAXKCHHS
29 JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
MOKa3aTelisl NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. [TocTpoenne n3o0pakeHuit B
30 nuH3e. Popmyra TOHKOM JIMH3BI bubmorexa LOK
+ OPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
31 JlabopaTtopHast pabota «HMccinenoBanue
CBOICTB M300paKEHUH B IMH3AX»
Hucnepcus cBeta. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabora «HabmrogeHnue aucnepcun
CBETa»
33 WnTepdepennus cera. Judpakuus bubmuorexa [JOK
cBeta. JludpakunoHnHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6muoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpudOpsI U yCTPOCTBa U
YCIIOBUS UX O€30TMaCHOTO IPUMEHEHUS
36 ['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM bubnmoreka [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MexaHuku. [locTynarsl cienuanbHON
TEOPUU OTHOCUTEIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

37 3ame1JIeHUe BpPEeMEHH U COKpaIlEHUE bubmmorexa LIOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrus U UMITYJIbC PEISATUBUCTCKON
38 gacTuibl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHUS TOKOS
Kontponbnas pabota «Ontuka. OCHOBBI
39 CIIeIUaJILHON TEOpUHU bubmorexa [JOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIbHOCTH
®oronsl. opmyna [1nanka. Dueprus u Bbu6moteka [JOK
40
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIICIOBAHUE bubnnorexa [JOK
dororddekra. Onwitel A. I'. Croseroa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddekra. YpaBHEHHE
42 3171HLHTeI(711)Ha H(I:I(b(bomacb(gema bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdexra
43 Hasnenue cera. OnwiTh I1. H. bubmmoreka IIOK
Jlebenena. Xumuueckoe IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTsa u
a2 MPAKTHIECKOE TIPUMEHEHUE!
dboTosmeMeHT, GOTOIATIYNK, COTHEUHAS
Oarapesi, CBETOANO]]
45 Pemenne 3amay mo reMe «JI€MEHTEI bubnunorexa LIOK
KBAaHTOBOW ONTHKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbBITHI
46 Pesepdopna no paccesHuio o-yactu bubmmorexa LIOK
PEOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aToMa
47 [Toctynarsr bopa bubmuotexa [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

Wznydenue u nornomienrne GOTOHOB MPH
nepexo/ie aToMa ¢ OJJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buael ciekTpos

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIEe cBOMicTBa yacTull. BoiHEI e
Bbpoius. KopnyckynsipHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE ¥ BBIHYKJICHHOE
W3JIy4yeHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpeneneHuto cocraBa
PaauoaKTUBHOTO U3ITyYCHUS

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

55

CaoiicTBa anbda-, 6era-, raMma-
U3ITydeHus. BimssHue painoakTHBHOCTH
Ha JKUBBIC OPTAHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaj]. DIeKTPOHHbIH
U TIO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITy4yeHue

OHeprus CBA3U HYKJIOHOB B SIIPE.
SnepHsle peakuuu. SnepHelil peakTop.
[TpobGnemsbl, MepCHeKTUBHI,
SKOJIOTUYECKUE ACIIEKTHI SIEPHOI
SHEPIreTUKHU

OnemeHTapHble YacTULlbl. OTKpBITHE
no3UTpoHa. MeToabl HaOMOIeHUS U
PEruCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3anMoAercTBHA. EMMHCTBO
buznYeCcKOil KapTUHBI MUPay

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1162

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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3BE3/bI, IUNIAHETHI, UX BUJIMMOE
npmkenue. CoaHedHas cucTeMa

56

S7

58

59

60

Connue. ConHedHas aKTUBHOCTb.
Ncrounuk sneprum CosHua u 3BE311

3BE3/bI, UX OCHOBHBIE XapPAKTCPUCTUKH.
3BE3 b1 INIABHOM MOCIIEI0BATEILHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKAEHNUHU U 3BotoLMu CoslHIa U
3BE3 ]

Mineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anmakTuku. YEpHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. Pazberanue ranakTuk.
Teopus boubioro B3peiBa. Penukrosoe
n3nyyeHue. MeTtarajiakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMHHU

61

62

63

64

KontponbHas padoTa «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH chepax NesTeIbHOCTH
YeoBeKa

O6o6mmaromuit ypok. Pois u Mmecto
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeopuH B (HOPMUPOBAHUU




npeCTaBIeHUN 0 PU3NIECKOI KapTHHE
Mupa

Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOAE
66 PesepBHBI ypoKk. MarHuTHOE 1oJ1e. 1
DJEeKTpPOMarHUTHAS MHIYKIUS
67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CrHeLHanbHON TEOPUH OTHOCUTEIBHOCTU
Pesepnsiit ypok. KBanroBas ¢gusuka. Bbu6moteka [JOK
68 1
DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» dmsuka, 10 xrace/ Msaxumes I'.4., byxosues b.b., Corckuiit H.H. on
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTenscTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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