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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pEaU3alMi MEXIPEIMETHBIX CBsA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOEHMSI Kypca (U3UMKMU: JUYHOCTHBIE, METaIlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThl IO roJjaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTUH B cpepe SHEPreTUKH, TPAaHCIIOPTA, OCBOSHHS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(U3MKK BHOCUT OCHOBHOM BKJIa/ B (POPMHUPOBAHNE ECTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHUH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUN UM yU4E€OHBIX UCCIICTOBAaHUH.

B ocHOBY Kypca pusuku 41 ypoBHS CpeaHET0 00111ero 00pa3oBaHusl TTOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbu3uku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX IPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AESTENbHOCTHBIN TOJAX0 B Kypce (DUM3MKU PEANHn3yeTcs MPEkKIe
BCEro 3a CYET OPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUSI W OCHalleHus kabunera (usuku. [lpu
3TOM oOecrneurBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEAOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3aad.
[Tpu 3TOM 1711 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33JIaHHOM
bu3nueckol MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXKarouieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusimu @I'OC COO k MmaTepHuanbHO-TEXHUUYECKOMY
obecniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aThbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B xabuHeTe GU3MKHU AOKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 000pyJOBaHUE [JIs BBIMNOJHEHUS YKa3aHHBIX B MporpamMme Mo
¢$u3MKe yICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBAET TMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UJIsI YUYEHHYECKUX MPAKTUYECKUX PAOOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEICTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opmupoBaHHE YMEHUU OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
(du3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX 1enei obecrednBaeTCsl pEIIeHHeM CIIEIyIOIMNX 3a71ad B

npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus:

e MpuoOpeTeHne CUCTEMbI 3HAaHUI 00 00X (PU3NUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMA TPUMEHATb TEOPETHUUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MUECKHX SBICHUA B TPUPOAE U [N TNPUHATHUS
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHUs pa3jIHYHbIX 3a7ad C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3gaHue PU3NIECKOW MOJEIH, aJIeKBATHOW YCIIOBUSM 33/]auH;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHalu3a U HHTeprpeTanuu UHGOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B Hezel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BHIOOP
poBeneHHus] J1a00paToOpHbIX pPabOT M ONBITOB C YYETOM HHIWBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KciepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS TPUPOAbL. DKCTIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M MporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWK COBPEMEHHON HAayYHOW KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTe€pUaJbHOW TOUYKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKEHNE MaTEpUAIbBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTpAIUs KMHEMATUUECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeEJld, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U TeJa BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

[lepexon NOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHUEM MEXaHUUYECKOW DHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEH H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
[enbcus.



Mopgens  uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYyIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJIMHAMHYECKOU
CUCTEMBI U cIOco0bI e€ n3mMeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ OEHCTBUS ~ TEIUIOBBIX  MalllWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo um ero ko3pduImMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CropaHusi, OITOBOW XOJIOAMIBHHUK, KOHAUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEIIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonvl

N3mepeHne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekrpoauHamMuka
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JIEKTPUIECKUil 3aps. J[Ba BU1a 3JEKTPUUECKUX 3aPSI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TNOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOrO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  [IpuHnumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojel. JIMHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
oIS,

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJIEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIIOCKOIO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3axon Oma 1J1s MOJTHOM (3aMKHYTOM) 2iiekTpuueckoi enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u puMecHast MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYecKuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4E€TOM COJIEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€ C KypcamMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEpHUalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3auMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cynepro3uINY MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAYKOMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKOHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHAYKIUH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOrO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHAYKIUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apanes.

BuxpeBoe »leKTpUYECKOe Toyie. ODJIEKTPOJBIKYIIAA CUJIa WHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHIYKLUMU. OJEKTPOABIXKYyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO TIOJISL.

B3anmoseiicTBrue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOIO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumMHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEILHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanye NepeMEHHOI0 TOKA B LIENH U3 I10CIEA0BATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BosnHe. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIICHUE,
noJsipu3anus, 1udpaxuus, HHTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobwuparomire 1 paccenBaronye TuH3b1. ToHkas muH3a. DOKyCHOE pacCTOSIHHE
U omnTHYecKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO ITPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3Mepenue nokaszaress NpesioMIICHUS CTEKIIA.



HccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCT OJJHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHHU M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa 1y portodrdpdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW HEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbba-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jledekt Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepnbiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

HccnenoBanre TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Buna 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, MJIAHETHI, UX BHUIAMUMOE
JIBIDKCHUE.

ConHeyHas cucrteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE3MBI TJIABHOM IIOCJIEIOBATEIHLHOCTH. 3aBHCUMOCTH «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHUSI O MPOUCXOKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NUYECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce oCymliecTBIsSIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3C€H C KypCcaMH MaTE€MaTHKH,
OMOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTYypa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEETKN, CIEKTPATbHBIA aHATHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIMHAKA DJIEKTPOINEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeamMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OTbITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCHUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3ULIMKA O0YYAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHMX T'yMaHHUCTUYECKUX M
JIEMOKPATUYECKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlny;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOM I'PaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIEero (pu3ndecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEPEC K pa3lu4yHbIM cdepaMm npodheccHoHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHE TJ00aIHLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUM B OKPYKAIOILIEH CPelle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAHUH 10 (HPU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMETpbl U KPUTEPUU HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bu3HYeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MAaTe€pPHUaJIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBUSAX PEaTbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCcKHe 1eHCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU MOHATHUSMH M METOAAMHU
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4EOHO-MCCIIEIOBATEIBCKON U MPOSKTHOMN NEeATEILHOCTH
B o0ylactu (PpU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30BaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTpbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHUTYAIIUSIM, OIEHUBATH MMPHOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETb HUHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIaJICTh HaBBIKAMH IOJyYCHHS MHOOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BHIAOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ cOOJI0/IeHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e3011aCHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJIEp)KAHMUS B Pa3U4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsT MHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpEICTABICHUS ¥ BU3yaJTH3aIUH.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1elCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKaxX (PH3UKK U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIM  COBMECTHOW  JEATEIHbHOCTH, OpPraHW30BBIBATh U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOIrO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IMPUHUMATHh PEIICHUS IO HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3ylIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  0O0YyYaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, yYMEHHE MTPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K kon1y o0yuenus B 10 kiacce mpeMeTHbIC pe3yJIbTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTHH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepuajibHas TOYKa, MHEepIHAIbHAsI CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3a1ay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aUMOICHCTBHE
ten, nuddys3usi, OpOyHOBCKOE IBIKECHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX TE,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHHUE, KOHJECHCALMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY IapaMeTpaMH COCTOSHMS Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC TE€Jla, KNHETUYECKas YHEPIrusi, MOTCHUUAIbHASA YHEPTHS, MEXAHUYECKAs
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONMUCHIBAaTh HM3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; IpPU ONHCAaHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCHIBAaTh U3YYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHUS] W CJAMHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y MIPUHIIUIIBL: 3aKOH BceMupHOro Tsarotenus, I, II u I 3akonst HetoTOHa,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIuM, 3aKOH COXPAHEHUS WMIIYJIbCa,
NPUHLNIN CYNEPHO3ULIUA CHJ, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOUM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI AEHCTBHUS MalINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 UCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, NPHU ITOM
dbopmyarpoBaTh mpodieMy/3aiady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
Ta0IHIl U TPaUKOB, AEJIATh BHIBOJBI 10 PE3YyJbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH Pacu€Thl U OICHUBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCIIOJIb30BAaTh MTPU PEIIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMHGOPMALMK, MOJYYEHHOM W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMAIHIO;

MPUBOUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss 0E30MAaCHOCTH TpU OOpalleHHd ¢ TpPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX CONUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOE JTaBICHNE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJAa, €CTECTBEHHass U HMCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHina, WHIyKTMBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoseOaHu B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs CUJIA JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAMHMIIbI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMUCHIBATh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3NYecKrue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUOJT MOTypacnaga, SHEPIrus CBI3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TPABWIBHO TPAKTOBATh (U3UYECKUNA CMBICIT
WCIIOJIb3yEMbIX BEJMYMH, WX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miiga pororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMMIYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YHCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajaa, MpHU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUSs, POBOJAUTH ONBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTHU (PU3HUUECKUX BEIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCICIOBAHUM B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1auu
BBIONPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXoaMUMbIE NJisi €€ PEeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJTY4YE€HHOT0 3HaueHUsI (PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BbICTPAUBATh JIOTHYECKU HETPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHIbl, PAalMOHAIBHO pACHpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne ni/m P Konrpoasnbsie IpakTuyeckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [JOK
' S https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramica ! https://m.edsoo.ru/7€41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuoteka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 O 10 1
CHOBH TepMOZHHAMIIH https://m.edsoo.ru/7t41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
40 ITocTosHHBIN MEKTPUUYECKUN TOK. TOKH B 12 bubnunoreka [HOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnble IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 bubnuorexa [JOK
’ KoJIeOaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUAIBHOM TEOPUHU 4 | bubnmnorexa [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngg;jif;igﬁ};ﬂucg%
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl

| ®dusnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM

2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHUpa, B bubmmorexa [IOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUUYECKOTO bubnnoreka [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE bubmmorexa [IOK

P p a https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TPSIMOJIMHENHOE bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe majeHne. Y CKopeHue bubmuorexa [IOK

6
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitnoe nuxenue. J{BrmxeHue bubmuoreka [JOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

. bubmuoreka [{OK

8 HNuepuunansueie cuctemsl otcyera. [lepBoiit

3akoH HeroToHa

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuna. [IpuHiun cynepno3uiuu

bu6nmoreka [IOK

MMPY>XUHBI. IloTenunanbHas OHEpPIuUid TCJia
BOJIM3U IMMOBCPXHOCTHU 3emMiu

9 cui. Bropoit 3akon HetoTona st
pom 3 a https://m.edsoo.ru/ff0c3be8
MaTepUabHOU TOUKU
10 Tpertunii 3akoH HproTOHA 17151 MaTepHATbHBIX bubmmoreka [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
1 3aKoH BCeMUPHOTO TsroreHus. Cuna bubmmoreka [JOK
TsKkecTu. [lepBas kocMuyecKkast CKOpOCThb https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuiia octH. 3akoH ['yka. Bec Tena
yIpyr yE https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koadpdunment tpenus. Cuna
13 COII OZiBJIeHI/Iﬂ 3| qp)l(bﬂBHmeHm/II) Tela B bubnnorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[locTynarenbHoE U BpallaTebHOE JBUKEHUE
14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBIL. bubnnorexa [JOK
[Imeqo cunel. ¥YcnoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMinynbc MaTepralibHOW TOUYKHU, CUCTEMBI
s MaTepHualbHbIX ToueK. IMmynbce cuibl. 3aKoH bubnnorexa [JOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momHOCTh cuibl. Kunetndeckas
16 SHeprusi MaTepuanbHO Touku. Teopema 00 bubmmorexa [IOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPrUH
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPrus ynpyro aeopMupoBaHHON bubnuotexa [JOK

https://m.edsoo.ru/ff0c461a




18

[ToreHnManbHBIE U HETIOTCHIIMAIBHBIE CUJIBL.
CBs13b pabOTHI HETTOTEHIIMATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKON IHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

20

Pemenue 3amau "Pabora. DHeprus."

KonTtponsnast padora no teme «Kunemaruka.
JnHamuka. 3aKOHbI COXpaHEHUS B
MEXaHUKE»

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
newkenue. Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTsa. Monenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. TemnepaTtypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

26

27

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e

28

Pemenne 3amau no teme ""a3oBbie 3aKOHBI".




I/ISOHpOHCCCLI B UACAJIBHOM Ia3€ U UX

bu6nmoreka [IOK

29
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOIMHAMUYECKOM
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuyecTBo TemtoTsl u pabota. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UCAIBHOTO Ta3a
31 Bunsl Teruionepenaun bubmmorexa LIOK
A pet https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
bubnunoreka LIOK
32 KonuyecTBo TEIIOTHI IpH TEIUIONEpEAAUE.
. https://m.edsoo.ru/ff0c5c36
AnuabatHbIii mporiiecc
13 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ff0cSefc
34 Heob6patumocTthb npoIieccoB B IpUpoe. bubnnorexa [JOK
BTopoii 3aKk0OH TepMOIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiicteud u K11/ remnoBoit bubmmoteka IIOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ|
37 DKosoruyeckre npoodaeMbl TEIIOHEPTeTHKU
18 O6o0matomuii ypok «MonexynspHas bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmmorexa [TOK
YA ) https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh but6mmoreka [IOK

BO3ayxa. HaceleHHslii nap

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucramnunueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTauIoB. JKUIKUE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBienue u kpucTauM3auus. Y geiabHas bubnmnoreka HOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 VYpaBHeHUE TEMI0BOro OajgaHca
P https:/m.eds00.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BUa BIIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ffOc6bcc
IIpoBOgHMKH, TUIICKTPUKH U
46 H(I))JI OBOJIHUKU 3a1f(r))H COXpaHECHUS bubmorexa [IOK
YHPOBOA ' p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOIO0 3apsijia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnnorexa [JOK
To4YeuHbIi JIEKTPUYECKHM 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [IpuHIIUD CYNIEPIIO3UIIUH IIESKTPHISCKUX bubmmorera [TOK
p VH yrep H . p https://m.edsoo.ru/ff0c6df2
nosieid. JIlunum HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHiecKoro moJis. bubmuorexa [IOK
[ToTenuuan. Pa3HOCTh MOTEHIIUAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOoHHKH U JUIJIECKTPUKHU B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmmorexa [OK
P ‘ https:/m.eds00.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubnunotexa LIOK
51 OnexTpoéMrocts. KoHaencaro
p a p https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK

DHeprus 3apsKEeHHOr0 KOHIEHCcaTopa

https://m.edsoo.ru/ff0c72c0




53

54

55

Pemenue 3amad no reme "INEKTPOEMKOCTD
KOHJIeHcaropa"

[TpuHIMI EHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO MPUHTEPA. DIICKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBanus. [Tocrosaunsiil Tok. Cria
toka. Hanpsbxkenue. ConpoTuBiieHUE. 3aKOH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, apauIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCIMHEHHUSI PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenmna

3akon OMa AJis OJTHOM (3aMKHYTOM)

ANeKTpuuecKon uenu. Kopotkoe 3ambIkaHueE.

JlaGopaTtopnast pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

60

ONEeKTpOHHAs MPOBOAUMOCTB TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOAUMOCTh

DneKkTpuueckuil Tok B BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB




[TomrynpoBoIHUKH, UX COOCTBEHHAs U

61 npuMecHas poBoAUMocTh. CBoiicTBa p—n- 1 bubmmorexa [JOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax v
2 paciuiaBax 3JIEKTPOJIUTOB. | bubnmnoreka HOK
DJIEKTPOJIMTUYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnnorexa [IOK
63 CaMOCTOSITENIbHBIM U HECAMOCTOSITEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DJeKTpuuecKre mpuOOpbl U yCTPOMCTBA U UX
64 1| aKTII;IeCKOG I PII)MeHSHI/Ie }1,'[ I;Bnna 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTH
bubnunoreka LIOK
65 06006 i E) 1
OOIIATOMIIH YPOR (SIICKTPOAHAMMIAY https://m.edsoo.ru/ff0c88be
KonTponbHas padora no teme
66 «9nexkrpocrartuka. [locTosHHBIN | bubmuorexa [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTponbHas pabora o | bubmuoreka [IOK
TeMe "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. OGo0maronuii ypok mno 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U X
| B3auMojeiictBue. Maruutnoe nose. Bekrop bubnmoreka [JOK
MarHuTHON MHAYKUMH. JIMHUM MarHUuTHON https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarnuTHO€e 1oJjie TPOBOJHUKA C TOKOM.
2 0) Opcrena Bsf OJICICTBHE bubmorexa LHOK
TBIT Tena. UMOJICHCTBU
peten A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yuenue | bubnnoreka [JOK
MarHUTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas pabota | bubnnorexka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
€MCTBUE MarHUTHOTO MOJIS HAa
5 A C bu6mmoreka [IOK
BHK csl 3apshKeHHYro yactuny. Cuna
ABIDRYTLYIOCH SAPIBREHILY d https://m.edsoo.ru/ff0cOdf4
Jlopenna. Pabota cunsl Jlopeniia
DnekTpoMarHuTHas UHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanes
7 Pemenue 3amau mo reme "Cuita Ammepa. bubnmnoreka [JOK

Cuna Jlopenca. D/1C"

https://m.edsoo.ru/ff0cal50




10

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KQTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JI€MEHTapHbBIX YaCTHUIl, UHIYKIIMOHHAS [1€Yb

O6o06maromuii ypok «MarautHoe mnosie.
DNEeKTPOMarHuTHAs WHIYKIIHS)

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas padota nmo teme «Maruutnoe
rosie. DJIEKTPOMarHuTHasE UHTYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

13

14

15

CB000O1HBIE MEXAHUYECKHE KOJICOAHNUS.
["apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHuuYeckux kojebanuii. [lpespaienue
SHEPIUU

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UJI€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEXKITY
MEXaHUYECKUMU H AJIEKTPOMArHUTHBIMH
KOJIEOaHUSAMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIIHOCTh MEPEMEHHOTO bubnuorexa [JOK
TOKa. AMILTUTYJTHOE U IEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA U HAIIPSHKEHUS
13 Tpauchopmarop. [IponsBoacTso, nepegayua
U IOTpebIeHNEe PIEKTPUUECKON SHEPTrun
Y CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa bubmorexa HOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTM4eCKHE PUCKU IIPU IPOU3BOJCTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuecKkne BOJIHBI, YCIOBUS
o1 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOIHBL. https://m.edsoo.ru/ff0ccaS4
[Tonepeunsle ¥ MPOI0JIbHBIE BOJTHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnmnorexa [JOK
BeicoTa Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
o DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokanms
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacpocTpaHeHHEe CBETa B

26 OJIHOPOJIHOM cpejie. ToueyHbIi HCTOYHUK bubmmorexa [TOK
AHOPOAHONM EPee. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o00pakeHUH B MIOCKOM bubmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomienue ceera. [lonHoe BHyTpeHHEE
28 otpaxkenue. IIpenenpHbIil yroia DOJIHOTO buGnnorexa LIOK
P P 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasareJis IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenue nzodpaxeHuii B TMH3E.
30 dopMyia TOHKOW JTUH3BI. Y BEIUYCHHE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ffO0cddle
JIUH3BI
31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora
«HabnroieHue aucnepcuu CBeTa
13 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
JlabopaTtopHas pabota " OnpeneneHue
35 JUTUHBI CBETOBOM BOJHBI C TIOMOIIIBIO

IU(PPaKIMOHHOM pemeTku"




FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHYECKOM

36 MexaHukd. [locTynaTel criennaibHON TEOPUH bubmorexa HOK
P ey B P https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
37 OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTUHbI https://m.edsoo.ru/ffOcfad42
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBI3b MacChl C DJHEPTUEN U buGnnorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
39 KonTponbhas padota «Ontuka. OCHOBbI bubnuoreka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmuoreka [JOK
UMITyIsC GOTOHA https://m.edsoo.ru/ffOcfe16
A1 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Onbithl A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porodrddexra. YpaBHeHHE
42 BﬁHmTegHa J'Iq:[q)q}OTOB(l)(geKTa «Kpacnas bubmmorexa LHOK
8 P https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
13 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuorexa [JOK
XuMHudeckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ecKkue ycTpoicTBa U NPaKTUYECKOE
44 npuMeHeHue: HoTorNeMeHT, GOTOAATUUK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenne 3agau mo Teme «2JI€MEHTBI bu6mmorexa [IOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Moaens aroma ToMcoHa. OIBITHI
bubmuorexa [JOK
46 Pezepdopaa mo paccessHUIO O-9aCTHII.

[Inanerapnas mozens aToma

https://m.edsoo.ru/ff0d091a




bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiomieHue GOTOHOB IPU

48 nep;;qoz[e aToma C OJTHOTO y(f)OBHSI aﬂegmn bubmmorexa [TOK

. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Buasl ciekTpos
BomnHoBEIe cBoiicTBa yacTull. BoiaHEI fe

49 bpoiinsa. KopnyckynsipHO-BOJIHOBO# bubnunoreka [HOK
nyanu3M. CHIOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3JIy4eHHUE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopna o onpenenenuto cocraBa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOIO U3ITYyYEHUS
CgoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUS.

51 BnusiHue pagnoakTHBHOCTH Ha KUBbIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

50 Anbda-pacnaa. DIeKTPOHHBIN U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprusi CBA3U HYKJIOHOB B sijipe. SlnepHbie

53 peakuuu. Snepusiii peaktop. [Ipodiemsr, bubnuoteka [JOK
IEPCIEKTUBBL, DKOJIOTUYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
SIEPHOMN DHEPTETUKU
DOneMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U

54 pPErucTpanuy 3JEMEHTAPHBIX YACTHII. bubnnorexka [HOK

Kpyrusiit cton «®@yHnameHTanbHbIe
B3anMoieiicTBus. EquncTBO (hrusmaeckoit
KapTUHBI MUPay

https://m.edsoo.ru/ff0d0e38




55

56

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE.
ComnHeunast cucrtemMa

Counuie. ConHeunast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O TIPOUCXOXKICHUH U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue u nmxenue CosHua B
l'anaktuxe. ['amaktrku. Y€pHbIE ABIPHI B
s,Ipax rajJjakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonpmioro B3peiBa. PennkroBoe uznydyeHue.
MeraranakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUUT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITMATbHON 1 dTHYECKOMN
cdepax AeaTeTbHOCTH YeTOBeKa

63

O6o06matomuit ypok. Poib u Mecto pusuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa




O6o06maromuii ypok. Ponb ¢puzudeckoit

64 TeopuH B (POPMUPOBAHUY TPEACTABICHUHN O 1
¢bu3nveckoii KapTUHE MUpa
O6o0maromuii ypok. Mecto pu3n4ecKoi
65 KapTUHBI MUpPaA B 0011EM pATy COBpCMfHHBIX |
€CTECTBEHHO-HAYYHbIX MPEACTAaBICHUHN O
IIpUpoIe
66 Pe3epBHbIil ypok. MarHuTHOE 1oJI€. 1
DNeKTPOMarHuTHASE WHYKIIHS
67 PesepBHblit ypok. OnTrka. OCHOBBI |
CHEMAIbHON TEOpUU OTHOCUTEIBbHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubmuorexa [JOK
DneMEeHThl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

» ®msuka, 11 xrace/ Msaxumes I'.J1., Byxosues b.b., Hapyrun B.M. nion
penakiueit [TapdpentreBoii H.A., AktinonepHoe oomectBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIbBI VI YUUTEJIA

N.B. MymraBuHckas. TexHOJIOTUS pa3BUTUS KDUTUYECKOTO MBILIIEHUA.- M.:
Metoauct 2002, No2 ¢.32.

A.A. TlaBnoB. ®opmupoBanue 001ey4eOHbIX HaBBIKOB yuaniuxcs. M.; BIII
2007, Ne5 c. 34-38.

K. H. TlonmuBanosa. [IpoekTHas AeATEILHOCTD MKOJBHUKOB: IIOCOOHE JIs

yuutens. M.: [Ipocsemenne, 2011. — 192 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
http://www.1sentember.ru

http://www.fipi.ru
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