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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUKA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kiaccoB npu 00yueHun
uxX Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusamM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peah3allMil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKM Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO rojjaM 00yUeHUs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaroriem mupe. [IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenesisieT  XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTUI B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuyenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyarouuxcsi, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHUIM.

B ocHOBY Kypca pusuku 411 ypOBHS CpEHETO 001IeT0 00pa30BaHUsI TIOJIOKEH
pPAA U, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLMUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BceX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢u3nyeckux Teopuil. BemymuMm B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HAayKH, OCMBICICHHUE CBSI3H Pa3BUTHS
($u3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMu.

Hoes npuxnaonot nanpasnennocmu. Kypc hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON T€OpuH, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHULaX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO-AEeSTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESTENbHOCTH O00YyYaroIMXcs.
Jly1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAHUE CUCTEMBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEOWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUYECKUX PaloT.
Bolgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTCs OBJAJCHHWE OOYYAalONIMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHuE yIeisieTCsl PEIICHUI0 PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY KaIOLIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOACNU IS CUTYyalMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKK HA ypOBHE
cpenHero ooOiero oopa3oBaHUs JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSX HMHTETPUPOBAHHOTIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe GU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopaTtopHoe OO0OpyIOBaHME [Js1 BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢bu3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMmoHCTpalinoHHoe o0opyJoBaHuEe (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHUSI ~ U3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHWYECKUX HPAKTUYECKUX pPadoT
dopMupyeTrcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITh MOCTPOCHBI Ha KOMIUJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUH.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3y4eHHUs: OCHOB
CTpOCHHSI MaTepHH U (HyHIAAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(du3nyeCKUX 3HAaHUM U HAYYHBIX JI0Ka3aTeIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne STUX Ienei oOecrednBaeTCsl pEelIeHHeM CIEeIyIOIMNX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPEHETO O0ITero o0pa3oBaHuUs:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHU I 00 OOITNX (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
MIPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM HJIsi pPa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemplii B mporpamMme 1o (U3MKE MepeyeHb Jab0opaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
IpOBeNECHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
du3nuecKue 3aKOHbI U TEOPUHU. ['paHUII TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIorOBbIE W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMW Ha OCH CUCTEMbl KOOPAUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIeCHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHre CBOOOIHOTO MaACHUS.

KpusonuHeHoe nBrkeHue. J[BukeHrne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienue ckopocT npu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepraibHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsokectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuenue aBmxkeHHs Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAIlCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs YIpyro
nehopMUpoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C UBMEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TeJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpoOilCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl Monekyl. KonuyectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACabHOTO raza. AOCOIIOTHas TemrepaTypa Kak mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl TI0 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y AelIbHAs TEMJI0EMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEepeaaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAIlWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uIMeHT MoiIe3Horo
nericTBus TemioBod mammmHbl. I{ukn KapHo um ero ko3pduimMeHT I0Ie3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHU4ecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHUEM CXATOTO BO3JyXa, HarpeBanue spupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOMCTB
kpucrawioB. JKuuakue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIIyYEHUSI COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npyu NnoHM>KEHHOM JJaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOoHCTpanusi KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. JIBa BUia 3J€KTPUIECKUX 3apsI0B.
[IpoBOHUKM,  JHMAIEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMoaeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHuUE.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
COMPOTHUBJICHUSI METAJIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MEpeHHe DIEKTPOIABMXKYIIEH cwuibl. KopoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSISI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoimsa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIECTBISIETCS C
y4E€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, UX rpaMKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHAa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMHA. [[pHHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYKIMU. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MarHUTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. ODJIEKTPOABIKYILIAS CUJa HMHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUjla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON UHIYKIHH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepuona, wacrora, amrumryaa u ($aza KoyieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/I€HHbIE MEXAaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpPsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HaIlPsDKEHUSL OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHU4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpaxkxeHus: ¥ MpeToOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOW KoJieOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{Ber.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIOIIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEITUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHbIE HCTOYHHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemétka. YcaoBUe HaOMIOACHUS
IJIaBHBIX ~ MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPETOMIICHUE CBETa.
OnTtuyeckue mpruodopkl.

[TonHOE BHyTpeHHEE OTpakeHUE. Monesb CBETOBOA.

HccnenoBanue CBONCTB M300pKEHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne natepdepeHIIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmusvie padbomul

W3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB M300pakKeHUI B JTMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBHenue OiiHmTeiHa 11 poTodPdekra. «KpacHas rpanunar
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEHCTBUE CBETA.

TexHuuecKkue YCTpOICTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeIHETO (oTod(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexo/e aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmnronenue TMHEYaToOro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
u3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTe3 AIEP.

SAnepusiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckrue yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanne TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJINMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKU. JluarpamMma «CHeKTpajdbHBIA Kiacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenmkToBOE N3ydeHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICTICHUS] TI0JIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Pons ¢Gu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUHU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMoTe3a, (Pu3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SBIICHUSA B )KUBOM MPUPOJE, ICUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNIECKON PEeETKH, CIEKTPATbHBIA aHATHN3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX DY/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OINTHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECICUHUTh JOCTHKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera «Pu3nKay JT0HKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYaloOlUXCSd PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlpaBIICHUMN
BOCIIUTATEIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIbHOCTh B MHTEpPECax TI'PakIaHCKOIO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpPraHU3aINY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIIEro (pU3nYecKoit HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pPa3lu4HbIM cdepaM NpodhecCHOHATBHON NeATENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUHU BCEU KU3HH,

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  pacCMaTpUBaEMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3NIECKOTO CONEpPIKaHMs, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS JOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHMUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHYECKHA OICHUBATH UX IOCTOBEPHOCTDH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCUTh 3HAaHUA 10 (U3NKE B TMPAKTHUECKYIO 00JIacTh
KU3HEICATCIHbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ nunpopmanmueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS HMHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHUS,

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/1a4 ¢ cOOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

Co3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHHUS B Pa3IU4YHBIX (Gopmarax ¢
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYIO
dbopMy TIpEICTABICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE HA YpoKaX (PU3MKH M BO BHEYPOUHOU JIEATEINHHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallid H  CMST4aTh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYAJTbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid C y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOTIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA
Camoopranusauus:

CaMOCTOATENIBHO OCYUIECTBJISATh MMO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYJAWIMH B O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh HABbIKAMU  [O3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
pEeLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAJINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbusuke IS YpPOBHA CpelHero oOmero oOpa3oBaHUA Yy  O0O0YYarOIIUXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJCHHE, CIOCOOHOCTh QJaNTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTIKCHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3peIiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOWM HAay4YHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JAESATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIO,
WJICaJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil PU pelieHnH PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJCHUE TeJ, JBHXKCHUE MO OKPY>XHOCTH, MHEPLHUSI, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOYHOBCKOE IBWIKEHUE, CTPOCHUE JKUIKOCTeH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
VCliapeHue, KOHJICHCAlMs, IUIABJICHUE, KPUCTAJUIM3alUsl, KUIICHUE, BIAXXHOCThb
BO3/lyXa, NMOBBIIICHUE JABJIICHUA ra3a MPH €ro HArpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IMapaMeTpaMH COCTOSHUSA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPSA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpJMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWia,
MMITYJIbC T€JIa, KWHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsh DHEPIrUsl XaOTUUYECKOI0 JIBUKEHHS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUUMHAM;

ONMCBHIBAaTh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIUAN, PA3HOCTh MOTECHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT UCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHUS] M €IMUHHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yysd (PU3NUYECKUEC
3aKOHBI ¥ MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIWM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypol, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH Kyiona, mpu 3TOM pasnuyarh CIIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHUE U yCJIOBUS (TPAHHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYSCKUMHU  BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
TaONHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIEN0BATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCY>KIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUSA, WHTEPIIPETALIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMK, TOJIYYEHHOM M3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyI0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (U3MKE B TOBCEIHEBHOM KU3HU AJIS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
IOBEACHUS B OKPYKAIOLIEH CpEE;



paboTaTh B TpYIIE C BBHINOJHEHUEM PA3JIUYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4yHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U E€IMHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3MUECKHUX
3ajay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DPU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIWSA, JEHCTBUE MAarHUTHOTO IO Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudecknii 3¢dexT (hoTodrddheKT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TPOBOAMUMOCTh  Pa3IMYHBIX  Cpela) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsS (U3UUYECKUE BEITHYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMpPSIKEHHE, DIIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAS CHUJia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIyKTHBHOCTB
KaTYIIKA, SHEPTHS DJCKTPUUYCCKOTO M MArHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHnii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CHJIa JIMH3BI, MPU OINHUCAHWM TPABHIBLHO TPAKTOBAaTh (HM3MYCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YyKa3bIBaTh
(bopMyIIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIB3YS
dbu3nYecKue BEJIMYMHBI: CKOPOCTHh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (DOTOHA, MMEPHUO]T TOJTypacnaja, SHEPrus CBI3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOMHECHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUSI HMMITYJbCA, 3aKOH COXPAHCHHUS
AIIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MocTynatkl bopa,
3aKOH paJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YyCIOBUS (TpaHMIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OMPENIECNATh HAMIPABICHUE BEKTOPA UHIAYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300pa)KEHHE, CO374aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPH 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYEeHHOW 3aBUCUMOCTH (DU3UYECKMX BEIMYMH B BUAE TaOMUI U TpadUKOB,
JieJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEICKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEITHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBUS 33/1auu
BBIOWPATh (PU3UYECKYI0 MOJECIb, BBIIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaMMBbIC I €€ PEeIIeHUs, TPOBOJUTh PACUYEThl M OIICHUBATH PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOTydaeMyto HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TIpyNIE€ C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyHIbl, PaLMOHAIBHO PpacHpelessiTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo 4yacoB
HaumeHoBaHue pa3ieioB U TeM DJIeKTpoHHbIE (U (PPOBBIE)
Ne i/mn Konrpouabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Paznen 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
o
1.1 VISHI I METOBL HAYHHOTO 2 0 0 https://m edsoo.r/AV I AWVNQO
TTO3HAHUS
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0 https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka 7 0 0 https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 ‘ 1 ‘ https://m.edsoo.ru/S6NRCXHA7

Hroro no pazneny 18

Pasnen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1 9 0 1 https://m.edsoo.ru/HRGVSNOPE

KHHETHIECKOU TCOpHUU

3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 0 https://m.edsoo.ru/HK6KL6RS9

AI‘peFaTHBIC COCTOAAHHA BCIICCTBA.
dazoBbIe Mepexoabl

3.3 5 0 0 https://m.edsoo.ru/HSM355JCH

Hroro no pazneny 24

Pasnea 4. JIEKTPOJIMHAMUKA

4.1 DeKTpoCcCTaTHKA 10 1 1 https://m.edsoo.ru/LSRP72QLI




IToCcTOSAHHBIN JIEKTPUUYECKUH TOK.

4.2 12 https://m.edsoo.rt/GEWTDQXWW
ToKM B pa3IMyHbIX cpeaax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
MarunutHoe nojie. DJIeKTpoOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHU4YeCKHUe U PJICKTPOMArHUTHBIC
2.1 9 0 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
22 MexaHHHECKHE H JICKTPOMATHHTHbIE 5 1 0 https://m.eds0o.ru/WQT6385V 1
BOJIHBI
2.3 Omruka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24
Paznea 3. OCHOBBI CHEHI’IAJII)HOﬁ TEOPUU OTHOCUTEJIBHOCTHN
3.1 OCHOBBI CrieUMANBHOM TeOpHH 4 1 0 https://m.edsoo.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKHU 6 0 0 https://m.edsoo.ru/SWOVAWOQRS
4.2 Crpoenue aToma 0 0 https://m.edsoo.ru/HSBEAOOEA
4.3 AToMHOE SApO 5 0 0 https://m.edso0.ru/97MCIDZXQ




Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHHUE
6.1 O06o0maro1iee TOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUSA
OKpYKaroIlero Mupa

Poab u mecTo pusuku B
(hopMHUPOBaHMH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUDA, B
MPaKTUYECKOU JEATECIbHOCTH
JroneH

MexaHHYEeCKOE IBIKEHHUE.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO JIBHMKCHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE IIPSIMOJIMHEWHOE
JBIKEHUE

KoauuecTBO 9acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE
prIMOJII/IHGfIHOG JABUXXCHUEC
CBobosiHOE MajieHue.

YckopeHre cBOOOIHOTO
ImagcHUuA

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J




10

KpuBonuneiinoe 1BUXEHUE.
JIBr>keHME MaTepUaIbHOM
TOYKH IO OKPYKHOCTH

[IpuHIKT OTHOCUTEIIBHOCTH
lNanunes. MuepunanbHbie
cuctemsl orcuera. [lepBriit
3akoH HeroToHa

Macca tena. Cuna. [Ipuniun
cynepro3unuu cui. Bropoit
3aKkoH HproToHa mis
MaTepuaibHON TOYKU

Tpernii 3akoH HproTOHA 1151
MaTEpUATIbHBIX TOYEK

https://m.edsoo.ru/TFLI2C4DN

https://m.edsoo.ru/J6QY7N3IWN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

12

13

14

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tspxectu. [lepas
KOCMHUYECKast CKOPOCTb

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoOTUBICHUS
IIPU JABMKEHUU TeJla B
KHJIKOCTU WU Taze

[ToctrynarenbHoe 1
BpalaTEeIbHOE IBUKEHUE
abCOIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS




15

Nmnynbe maTepuanbHOU
TOYKHU, CUCTEMbI MaTePUATIbHBIX
Touek. ViMiyiibe cuibl. 3aKoH
COXPAHEHHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MaTepualbHOU TOYKU. TeopeMa
00 M3MEHEHUHN KHHETUIECKOH
SHEPrUn

https://m.edsoo.ru/J1V591.28B

17

[ToTenunanbHas SHEPTHUA.
[ToTrenumanpHas sHEpPrust
yIpyro aeGopMUpOBaHHOM
npyxussbl. [loreHnmansaas
SHEpTHUs Tena BOIU3U
MOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/RNEXIJW4KF

18

ITorennuanbHBIE U
HeToTeHIUaIbHBIE CHIIBI. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT
C U3MEHEHNEM MEeXaHUIEeCKOM
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHEHUSI MEXAHUYECKOU
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CUJIbI C U3BMEHECHHUEM
MEXaHMYECKOH SHEePTUH Tena
Ha TIpUMepe PacTsHKEHUS
PE3UHOBOTO KI'YTa

https://m.edsoo.ru/W1R4R88UG




20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. /Ilunamuka.
3aKOHbBI COXpaHEHUs B
MEXAHUKE

OCHOBHBIE TIOJIOXKEHHS
MOJIEKYJIIPHO-KMHETUYECKOM
Teopuu. bpoyHoBCcKOe
nskenue. Auddysus

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mozenu cTpoeHust
ra3oB, KHUIAKOCTEH U TBEPIBIX
Tel

Macca monekyi. Konmnyectso
BeniecTsa. [locrosHHas
ABorazpo

TennmoBoe paBHOBECHE.
Temneparypa u e€ usMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/ WPNY6QARZ

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomtoTHas TeMrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
OHEPTUH ABMIKCHUSA MOJICKYJIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlampTona. ['a30BEIe
3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3A




28

29

30

31

JlaGopaTopHas paboTta
«HccnenoBanre 3aBUCUMOCTH
MEXJTy TTapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay

W3omporeccsl B uaeanbHOM
rase u ux rpapuieckoe
IIpe/ICTaBICHHE

BuyTpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBbI
U CIIOCOOBI €€ N3MEHEHMUS.
KonnyecTBo TemioTs v padora.
BryTtpeHnnss sHeprus
OJTHOATOMHOT'0 HJI€aIBHOIO
rasa

Buapl Teronepenaun

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNJ5

https://m.edsoo0.ru/9JQITV XIS

https://m.edsoo.ru/36JJJI20W9

32

V nennHaAs TEIIOEMKOCTD
BeniecTBa. KonnaecTBo
TETUIOTHI MPH TeTJIonepenaye.
AnmabaTHsIif poriecc

https://m.edsoo.ru/5K3Y4H86L

33

IIepBblil 3aKOH TEPMOAVMHAMUKH
U €ro MIpUMEHEHHE K
u3oImpoueccam

https://m.edsoo.ru/2HO6R3GAS8

34

35

36

HeoOpatumocTs nporieccoB B
npupoze. Bropoii 3akoH
TePMOANHAMUKH

[punuun nevicteus u K11/
TETJIOBOM MalllMHbI

[uxn Kapno u ero KITJ{

https://m.edsoo.ru/S8SLWDFTS

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAOVIM




37

38

DKOJOrH4ecKHe MpooIeMbl
TETUIOHEPTETUKHI

O6o0maromuii ypok
«MonekynsipHas pu3MKa.
OCHOBBI TEPMOTUHAMUKH

https://m.edsoo.ru/PO7ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbHas padbota no teme
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIUHAMUKH»

https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

[TapoobpazoBanue u
KoHieHcanus. Mcnapenue n
KUIIEHUE

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&KHOCTb BO3/yXa.
Hacsiennsiit nap

TsEpnoe Teno.
Kpucrannuueckue u amopgpHbie
Tena. AHU30TPONUS CBOMCTB
KpucTaioB. JKunkue
Kkpuctayibsl. CoBpeMEHHbIE
MaTepHuabl

[1naBneHue U KpUCTATUIA3AIIMSL.
VY aenbHas TEMIOTA MJIABICHHUS.
CyO6numarus

ypaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JIXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/OJUXGN2I1

45

DneKkTpu3aIus Tel.
DnekTpuyeckuit 3apsa. [Isa
BUIa BJIeKTpI/I‘-ICCKI/IX 3ap5111013

https://m.edsoo.ru/QJ2S7TWSBM




46

47

48

49

50

[IpoBOIHMKH, TUDIIEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH
COXpaHEHUS IEKTPUUECKOTO
3apsa

B3aumopeiicTBue 3aps1oB.
3akoH Kynona. Toueunblit
BJIEKTPUYECKUN 3apsil

Hanpsx€HHOCTh
3JIEKTPUYECKOTO MOJIA.
[IpuHIMn cynepno3unuu
3NEKTPUYECKUX nojei. JInnuu
HANPSKEHHOCTH

Pa6GoTa cui
3JIEKTPOCTATHYECKOTO MOJIS.
Ilorennuan. Pa3zHocts
MOTEHI[UATIOB

[IpoBOHUKY U TUATIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Juanektpudeckas
MIPOHULIAEMOCTh

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

DNEeKTPOEMKOCTb.
Konznencarop

https://m.edsoo.ru/B1UPRD52W

52

53

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTUS
3apspKEHHOT0 KOHIEHCAaTopa
JlaGopatopHnas pabora

"N3mepenue 3neKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/XPUKP82V&

https://m.edsoo.ru/PBGM4F845




54

[Tpuniun nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3zeMJIeHre IEKTPOIPHUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHHUSI.
ITocrosiaukIi Tok. Cuia Toka.
Hanpsokenne. ConpoTuBieHue.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHHUE MMPOBOIHUKOB.
Jlaboparopras pabota
«M3y4eHune cMerranHoro
COCIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MmomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akoH OMa J1st TOJTHOM
(3aMKHYTOM) DJIEKTPUUECKOM
uenu. KopoTkoe 3ambIKaHHeE.
JlaboparopHnast pabota
«3mepenune DJIC ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTPOTHBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PesepsHelii ypok. KonTponsHas
pabora 1o Teme

https://m.edsoo.ru/MFM6EIE5SX




60

61

62

"DnekTpoauHaMuka /
Bcepoccuiickas npoBepodHas
pabora

O6o0mmaromuii ypok
«ONeKTpoIUHAMUKa /
Bceepocculickas npoBepoyHas
pabora

DneKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAJLIOB.
3aBHCHMOCTb COTIPOTHBIICHHUS
METAJIJIOB OT TEMIIEPaTyPHI.
CBepXIpOBOJIUMOCTh
DIEeKTPUYECKUI TOK B BaKyyMe.

CBoiicTBa 3JIEKTPOHHBIX
MTy4YKOB

https://m.edsoo.ru/PS6MDYO7H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
cOOCTBEHHAas ¥ pUMeECHast
npoBouMocTh. CBOHCTBA p—
n-rnepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax u pacriaBax
ANEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMOCTOSTENIBLHBIN U
HECaMOCTOSITEIbHBIN pa3ps/l.
Monnus. I1mazma

https://m.edsoo.ru/2VX2KLFQA




OnexkTpuyeckue npudopsl U
66 YCTpPOICTBA U UX MPAKTUYECKOE
npuMeHenue. [Ipasuna

TEXHUKU OE€30I1aCHOCTH

KonTponbnas pabora no teme
«DNeKTpoCTaTHKA.

67 ITocTOSHHBIN 31EKTPUYECKUI
TOK. TOKH B pa3iIM4HbIX
cpenax»

PesepBHbIil ypok.

68 O6o0061maronuii ypok mo Temam
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU




11 KJIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMoJIercTBUE. MarHuTHoe
nosie. Bektop MarHuTHOM
UHAYKIUU. JINHUYA MarHUTHOM
WHIYKIAH

MarsuTHOE 1oJjie TPOBOHUKA
¢ TokoM. OnBIT IpcTena.
B3anmopelicTBre MpOBOTHUKOB
C TOKOM

JlaGopaTtopHnas pabota
«V3yueHue MarHuTHOTO TOJIS
KaTYIIKH C TOKOM

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThbI

Jara
H3Yy4YeHH S

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo.ru/4DMOYIING

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
IIOCTOSIHHOI'O MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIS HA
JBHKYIIYIOCS 3apSKEHHYIO
gactuny. Cuia Jlopenua.
Pabora cunsl Jlopenna

https://m.edsoo.ru/7ABZQGQC9




DNEeKTpOMAarHuTHAsE UHIYKIUS.
[ToTok BEKTOpa MarHUTHOMN
uHaykuud. J1C uayKuum.
3aKOH AJIEKTPOMAarHUTHOU
unaykunu Papanest

https://m.edsoo.ru/VA26C9C3J

JlaGopaTopHnas pabota
«HccnenoBaHue SIBICHUS
AIIEKTPOMATHUTHOU WHIYKIIHI

NHnyKTUBHOCTD. SIBIIEHUE
camonHaykuuu. 9J1C
CaMOUHIYKIIUU. DHEPrusi
MarHUTHOTO TIOJISl KaTYIITKU C
TOKOM. DJIEKTPOMarHuTHOE
noJie

TexHuyeckue ycTponucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE
MarHuThI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATED,
YCKOPHUTENH dJIEMEHTAPHBIX
YaCTHIl, MHAYKIIMOHHAS TTeYb

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

11

12

Ob6o06maromuit ypok
«Mar»guTHoe 110J1€E.
SJIGKTpOMaFHI/ITHaSI I/IH}I}’KIII/ISI»

KonTpomnpHas pabota mo Teme
«MarauTHoe 1oiJie.
DNIEKTPOMarHuTHasE UHIYKIUS

CBo06o1HbIE MEXaHUYECKHE
kosiebanus. ['apMoHnUyeckue
KoyieOaHus. YpaBHEHUE

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

https://m.edsoo.ru/9Y6GYWEVP




13

14

rapMOHUYECKHUX KOoJeOaHUM.
[IpeBpaiienue suepruu

JlaGopaTtopHnas pabota

«Hccnenosanue 3aBUCHMOCTH

Mepro/1a MaJIbIX KOJeOaHui 1
rpy3a Ha HUTH OT JJIMHBI HUTH

Y MaccChl Ipy3a»

KonebaTenbHbIit KOHTYD.
CBo0OOHBIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs
B UJI€AJIbHOM KoJie0aTeIbHOM
KOHTYypE. AHAJIOTHS MEXIY
MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU
KOJICOaHUAMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHH B
UJeaTbHOM KO0JIe0aTeTbHOM
KOHTYype

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHbIC
MeXaHUUeCKHE KojieOanus. 1
Pe3onanc. Beinyx/1eHHbBIE
AJIEKTPOMArHUTHBIC KOJICOaHMS

IIepeMeHHBIH TOK.

CunycouanbHbII

MepEMEHHBIN TOK. MOITHOCTH 1
MIEPEMEHHOT0 TOKa.

AMIUTATYHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI




18

19

20

21

22

23

3HAYCHUE CUJIBI TOKA U
HATIPSDKEHUS
Tpancdopmarop.
[TpousBoxacTBO, Iepeaaya u
noTpeOJICHUE IICKTPUICCKOM
SHEPruu

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO
3BOHKA, FeHepaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JJeKTponepesad

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anektposHepruu. Kynsrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPTUHU B
ITOBCEJHEBHOM KU3HH

MexaHnuecKre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMSI.
Ilepuon. Cxopocth
pacnpoCcTpaHEHHs U JUIMHA
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. Bricora
toHa. TemOp 3ByKa

ONEKTPOMAarHUTHHIE BOJIHBI, UX
CBOMCTBA U CKOpoCTh. [Ikaia
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/1ZWZULSOQK

https://m.edsoo.ru/93Z12W4QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso0.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X




24

25

[IpuHIMIIBI paIMOCBS3U U
TeJeBuacHMA. Pa3BuTne
CpPEACTB CBsA3U. Pannonokanus

KonTponbnas pabota
«Konebanust u BOJIHBI»

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

26

[IpssmonunenHoe
pacrpocTpaHeHUEe CBETa B
OHOPOJIHOM cpefe. ToueuHblid
UCTOYHUK cBeTa. JIyu cBeta

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakeHHI B TUIOCKOM
3epkaine

https://m.edsoo.ru/IMBKOQM?227

28

[Ipenomuenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroa noJHOTo
BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopaTtopHast pabota
«M3mepeHune nokaszarens
MPETOMJICHUS CTEKIIa»

JIunsel. [loctpoenue
n300pakeHHi B JIMH3E.
dopmysia TOHKOW JIMH3BI.
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa

«HccienoBanve CBOMCTB
M300paXKEHUI B TUH3AX)

https://m.edsoo.ru/JO2EIM1DQ

https://m.edsoo.ru/ W2MMS9KJC

https://m.edsoo.ru/Q1ZCMWI980




32

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaboparopHas pabota
«Habmonenne nucrnepcuun
CBETa»

https://m.edsoo.ru/KO9OWVKEI1 1

33

34

HNuTtepdepennus cera.
Hudpakuus ceera.
Judpakumonnas pemeérka

HOHepe‘lHOCTL CBCTOBBIX BOJIH.

HOJ'IHpI/BaI_II/ISI CBCTa

https://m.edsoo.ru/CSLCRSEJI

https://m.edsoo.ru/Q2118XYOJ

35

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0e301macHOr0 MPUMEHEHUS

https://m.edsoo0.ru/M5127JYGT

36

['panu1el mpuMEeHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/PSGB9FJ5N

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3aMme]yIeHre BpEMEHH U
COKpAIlleHUE JUTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprust U UMITYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEprueu u
UMITYJIbCOM. DHEPTHS TIOKOSI

KonTtponshas padora «OnTuka.

OCHOBBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/I90ZY4BUB

https://m.edsoo.ru/L8689JPLI




40

41

®otonsl. Dopmyna Ilnanka.
DHeprust 1 UMITysbc GOTOHA

OTKpBITHE U HCCIE0OBAHNE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edsoo.ru/ZL6P16LA0

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl poTodddekra.
VYpaBHeHnue DUHIITEIHA 17151
dotorpdekra. «KpacHas
rparuiay Gororpdexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMuU4eCcKoe
JIEUCTBUE CBETA

https://m.edsoo.rt/EGO6ZQ1SA

44

45

46

47

TexHudeckue ycTpoiucTsa u
NPaKTUYECKOE IIPUMEHEHHE:
¢doTorsteMeHT, POTONATIHK,
CoJIHE4Has OaTapesi, CBETOUO

Pemenue 3amay nmo reme
«DeMeHThl KBAaHTOBOM
OIITHUKWN))

Mogens atoma ToMmcoHa.
OmnsiThl Pesepdopaa no
pPacCesHUIO (-YaCTHLI.
ILtanerapHast Mogenp aToMa

ITocrynarer bopa

https://m.edsoo.ru/UFQDRSL5SM

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

N3nydenue u norioneHme
(OTOHOB IpH TIEpPeXOoie aToMa
C OJIHOTO YPOBHSI SHEPTUH Ha
npyroi. Buael cnektpos

https://m.edsoo.ru/NNSBHZYBE




49

BosiHOBBIE CBOIICTBA YaCTHIL.
Bounnsl e bpoiiis.
KopmyckynspHo-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JTy4YCHHE

https://m.edsoo.ru/J710TLFCO

50

51

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTyYCHHA

CsoiicTBa anbda-, 6era-,
ramMMa-u3inydeHus. Bimsaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpbITHE TPOTOHA U
HerTpoHna. M3oromnel. Anbda-
pacnaj. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amMmma-n3nydenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuu.
SAnepusiii peaxtop. [Ipodaemsl,
NIEPCIEKTUBBI, YKOJIOTHYECKUE
aCIEKTHI SIAEPHONU dSHEPTETUKHU

DneMEHTapHbIE YaCTULIBI.
OtkpeITHE O3UTpOHA. MeTOoabI
HaOJIOICHUS U PETUCTPALIH
3JIEeMEHTapHBIX YaCTHII.
Kpyrusiii cron
«DPyHIaMEHTAIbHBIE

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A




55

B3auMoercTBUA. ENUHCTBO
($u3nUeCKOil KApTHHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuu. By 3BE31HOTO
Heba. Co3Be3usi, sipKue

3BE3 1B, INTAHETHI, UX BHIUMOC
nemwxkenne. Conneunas
cHCTEMa

https://m.edsoo.ru/5SPXS2I19VY

56

57

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIa U 3BE3]T

3BE3/1bl, UX OCHOBHbBIE
XapaKTePUCTUKH. 3BE3/bI
IJIABHOW MOCJIEI0BATENBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKICHUHN M IBOIIOIIUH
ConHua u 3B€37

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W7470

58

Mineynsii [Iyts — Hama
T'amaktuka. [Tonoxxenue u
nerkenne CoHia B
lNanakTtuke. I"'amakThkw.
YEpHbIe ABIPHI B s/1pax
rajlakTHK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbiioro

https://m.edsoo.ru/9IWRLVWNN




60

B3pbIBA. PenmmnkToBoe
H3JTYYCHHUC. MeraranakTuka

Hepemennsie mpo6iieMsl
aACTPOHOMHUHU

https://m.edsoo.ru/LIJHNL2MCF

61

KontponsHas pabora
«JEeMEHThI aCTPOHOMUHU U
aCTPOPUZHKI

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuii ypok. Poib
(GU3UKK ¥ aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3THYECKOU chepax
JESTEIbHOCTH YEJIOBEKa

https://m.edsoo.ru/ WNJ5CRXYD

63

O6o06maromuit ypok. Poib u
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHON HAy4YHOHN
KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢buznyeckoil Teopuu B
dbopMupoBaHUU
MIPEACTABICHHUH O (HU3UIECKOI
KapTHUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHU O IPUPOJIE

https://m.edsoo.ru/LKNUIKHZH




66

67

68

Pe3epBHblil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WHTYKITHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI cielIMaIbHON TEOPUHU
OTHOCUTEJIbHOCTH

Pesepnslii ypok. KBanrosas

buznka. DneMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKSL

https://m.edsoo.ru/RARQLVO2J

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro oﬁmero 06pa3OBaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha NpUMeEpax pojidb U MecTo (GU3UKU B
10.1 (bopMUPOBaHUM COBPEMEHHON Hay4HOW KapTUHBI MUpa, B Pa3BUTUHU

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJI0, UICATIbHBIN T'a3; MOJEIN CTPOCHUS ra30B, )KUJAKOCTEH 1
TBEPABIX TeJN, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKM, MOJEKYJSIPHO-KMHETHUYECKOW TEOpPHUH
CTPOEHHsI BEIleCTBA M DJIEKTPOAMHAMHUKHA: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
TeJ, IBWKEHUE O OKPY>KHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nuhdys3us, OpOyHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX Tel, U3MEHEHHe O00bEéMa TeJ NpU  HarpeBaHUU
(oxJ1aXk/IeHNH), TEIUIOBOE paBHOBECHE, MCIapeHHe, KOHAEHcalus,

IJIaBJI€HUE, KpPUCTAIM3alMs, KHUIIEHHE, BIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXIy IapaMeTpaMu COCTOSHHA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BHKCHUE, HCHOJb3ysd (u3NdYecKue
BEJIMYUHBI: KOOPJIMHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTb; TMPH OMHMCAHUM IPABUIBHO TPAKTOBATH (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PM3UYECKYIO BEIHUNUHY

C ApYI'UMH BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIOJB3Ys (U3MUCCKUE BCIMYMHBI: JIaBJICHHE Tasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas OHEPrus XaoTHYECKOTO
JIBIODKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMHCAaHWKM  TPABUIBHO  TPAKTOBAaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O003HAYEHHS M CIAMHHUIIBI, HAXOIUTh
GbOopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BEIUYHHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUYECKUE SBICHHUS (IPOIECCHI), HCIONB3YS (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IOIeE,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAaKTOBATH ¢usznyeckuii  CMbICI
UCMOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEMUUHY C IPYTUMU

BCJIIMYNHaAMU

aHAJIM3UPOBaTh (PU3UYECKUE TPOLECChl U SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATOTeHMS, |,
IT n I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIUY CUJL, IPUHLIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpPEeIHEW KMHETHYECKOW SHEpPruM TEIUUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsaa, 3akoH Kysona; mpu 3Tom
pasInyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BBIpaXEHHE U yCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNuyaTh YCJIOBUS HX OE30MacHOTO

HCIIOJIF30BaHHUS B IOBCEIHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh NMpodiaeMy (3agady) U TUnoTe3y y4eOHoro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI




10.10

OcymiecTBIATh OpSAMbIE W KOCBEHHBIE H3MEpEHHs (PU3MYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpeHIHOCTGfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(U3MYECKUX BETUYHH B BUJIEC TAOIUI] U TPadUKOB, JIe1aTh BEIBOJIEI 110

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmronate mpaBuiaa 0e€30mMacHOro Tpyda TMpPH  MPOBEICHHU
UCCIICIOBaHUH B paMKax yd4eOHOro JKCIIEpUMEHTa, y4eOHO-
UCCIIC/IOBATEIbCKOM M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TA0OPaTOPHOTO 000PYIOBAHUS

Pematp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (PM3WUECKHE 3aKOHBI W MPHHIIMITBE; HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYID MOJICIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOJUTh PAacy€Tbl M OLIEHUBATh PEATbHOCTh IOJYYEHHOTO
3HAYCHUS (PUINICCKON BETUIHHBI

Pemate  KayecTBEHHBIE  3aJaud:  BBICTpaWBaTh  JIOTUYECKU
HEMIPOTHUBOPEUYUBYIO LIETIOYKY PACCYKIECHUMN C OTIOPOI HA N3YUCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pemieHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOWCKA, CTPYKTYpHUpPOBaHMS,
UHTEpIpeTallii U MPeICTaBICHUsS yu4eOHOM M Hay4HO-TIOMYJISIpHOU
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOUYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATH MOJIyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JUIg  oOecriedyeHHs O€30MacHOCTH TpU  OOpalleHuu C
npubopaMd U TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TpYyNIbl, paAlHOHAIBHO  pacHpeeNiTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YUYAaCTHUKOB

IPYNIBI B pelIeHHEe pacCMaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siAepHast MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3agad

PacrioznaBath u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHS, JEHCTBHE MAarHUTHOTO TIOJNSI Ha
MPOBOAHUK C TOKOM M JIBIXKYIIMHCS 3apsifl, SJIEKTPOMAarHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JHCIepcus cBeTa, poToanekTpuueckuit addexr
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEWYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHAs

pPaarnOaKTUBHOCTD

114

OnucelBaTh U3Yy4YEHHBIE CBOMICTBa BeleCTBA (AJIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKHUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3IIMUHBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCMONb3Ys
¢busznyecKkue BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuila ToOKa,
AIIEKTPUYECKOE  HAINpsKEHHE, DBJEKTPUUECKOE CONPOTUBIICHUE,
pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nosis, cuna Ammepa, cuna JlopeHna, MHAYKTHBHOCTh KaTyUIKH,
SHEPrusl JIEKTPUUECKOr0 M MarHUTHOTO MOJEH, mepuoa U 4acroTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKa B ITpoLiecce

TapMOHHUYCCKUX SJICKTPOMATrHUTHBIX KOJ'IC63.HHI>1, (bOKyCHOe




11.5

pacCToOAHNUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OIMMUCAHUU ITPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYWH, HX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIIHe

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  M3YyYEHHBIE KBAaHTOBBIC SBICHUS M IIPOLECCHI,
UCIOJB3Ys (pU3MUecKHe BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHOJI II0Jypaciajia, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICA  HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3HUECKYI0 BEIMYUHY C JPYTUMH

BEIWYMUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl M SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
I0CJIEIOBATEIBHOTO M IapajuIeIbHOIO COEAMHEHUS IPOBOJHHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMArHUTHON MHIAYKIWH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITYJIbCa, 3aKOH COXPAaHEHHs JIIEKTPUYECKOro 3apsaa, 3aKOH
COXpPAaHEHUs MaccoBOrO0 4Hcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM pPAa3INyYaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

Onpenendarb HampaBleHUE BEKTOpa WHAYKIUMU MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
Y IIPOLIECCOB C MCITOJIB30BAHNUEM IPSIMBIX U KOCBEHHBIX W3MEPEHHUI;
npu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa, coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

OcyuiecTBisITh TNpsIMbIE U KOCBEHHBIE H3MEpEHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

IPSAMBIX HM3MEPEHUH; IPU OTOM KOHCTPYHUPOBATh YCTAHOBKY,




(bUKCUpPOBATh PE3YNbTATHI TMOTYYCHHOW 3aBUCHMOCTH (U3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaeca0oBaHus

11.12

11.13

CobOmoaTe mpaBuia 0€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 3aJaud  BbBIOMpaThb (U3UYECKYH0 MOJIENb, BBIIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATH PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHUM C OMOPOIl HA U3yUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl IMOUCKA, CTPYKTYpUpPOBAHMUS,
MHTEPIIPETAllMY U TPECTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOUYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHHs O€30MacHOCTH TIpH  OOpalieHuH C
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPyHNbl, PaUOHAIBHO  PaCHpedeNsiTh
O0SI3aHHOCTH H  IUIAHUPOBATH JICATETHHOCTh B HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 yYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o wnpupone. Hayunbie
METO/1bI I03HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  IpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (U3NYECKUX SBICHUN MU
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
dusnueckue 3aKOHbI M Teopuu. [ 'paHULBI
IIPUMEHUMOCTH bu3naeckux 3aKOHOB.
[Ipunuun coorBercTBuA. Poinb U Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
HAay4YHOM KapTUHBI MHUpPA, B IPAKTHYECKON

NEeITEILHOCTH IO

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

KNMHEMATHUKA

MexaHnu4deckoe JABHKCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOTO

nBrxeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUI U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IEepeMELICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.1.4

2.1.5

2.1.6

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBO60,Z[HOFO naacHus

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
NBIDKEHUE  MATEpPUAIbHOW  TOYKH IO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHHas
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
JIBU)KEHUE CHAPSIIOB, LIENHBIE U PEMEHHBIE
nepeaavn

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY My TSMU,
MPONJAEHHBIMU TEJIOM 3a IMOCJIEIOBATEIIbHBIE
paBHbIE  IMPOMEXYTKH  BPEMEHU  IpU
PaBHOYCKOPEHHOM JIBUKEHHUHM C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
JB)KEHUS IIapUKa B BA3KOW JKUIAKOCTH.
N3yyenne nBmwxkeHus Tena, OpPOIICHHOTO

TOPHU30HTAJIBLHO

2.2

221

222

JUHAMUKA
IIpunnun  otHocurensHOCcTH — [anuites.
IIepBeii 3axkoH HeroTona. MHepunanbHble
CUCTEMBI OTCYETA

Macca Tena. Cuna. IlpuHnun cynepno3nnuun

CHUJI

223

224

225

Bropoit 3akon HeroTOHa 111 MaTeprabHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tarorenus. Cuia
TskecTh. IlepBasg kocmuyeckas CKOpPOCTb.

Bec tena

Cuia ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuma cCOnpoTHBICHUS

IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

2.3.1

232

TexHuueckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM HecKobKux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B nedopMupyeMon MpyXKHMHE U PE3NHOBOM
oOpasie, OT BEIMYUHBI HX JedhopMaluu.
Hccnenosanue yCIIOBUI paBHOBeECHsI
TBEPJOTO TeJla, UMEIOILIETO OCh BpallleHUs
3AKOHbI COXPAHEHU A B MEXAHUKE

NmMmnynsc MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOueK. WMmynsc cuibl u
W3MEHEHNE UMITyJIbCa Tella

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTnBHOE IBIKEHUE

233

PabGora cuner

234

235

MorHocTh criIbl

Kunernueckas OHECPIusa MaTepHaHBHOﬁ

TOUKH. TeopeMa 0 KHHETUYECKON SHEPTUN

2.3.6

[Torenmmaneuass sHeprus. I[loTreHunanbHas
SHEprus yapyro nehopMUPOBAHHOM
npyxunbl. [loTeHIManbHass >HEpPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emiu




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIIOTCHUHAJIBHBIX CHJII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXPaHECHMS
MEXaHUYECKON YHEPTUn

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cBs3u

5310 CKOpPOCTEM Teda TMpU HEyHmpyroM yJaape.

HccnenoBanue CBs3M pa6OTBI CHJIIBI C

H3MCHCHHEM MEXaHHMYCCKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJSIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.1.3

3.1.4

Macca wmonekyn. KomnmuectBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana temneparyp Llenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBWKEHUs vactull rasa. Illkama temneparyp

KenbBunua

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.1.8

I'azoBble 3ax0HBI. M30mponeccsl B U1eaabHOM
rase ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!

u30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue pabotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. MccienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'0 ra3a

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buasl Termonepenayn: TEIIONPOBOJAHOCTb,
KOHBEKIIHSI, H3TydeHue. TerioéMKOCTh Tena.
VnenpHas TEINIOEMKOCTEL BellecTsa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCTLJIOIIEpEaauc

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

Tennossle MamuHbl. [IpuHIMDEl nelcTBUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemloBblX MammuHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

terioBoid MamHel. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENlb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAMJIBHUK, KOHIUITHOHED
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3.2.8

[IpakTnueckue paboThI. N3mepenue

YACIBbHOU TEIJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

ITapooOpa3oBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
napooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AaBJICHUSA

332

333

334

AOCOII0THASE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3Ayxa. HachlleHHsbIi nap

Teépmoe  Temo.  Kpucramimueckue U
amopHble Tenma. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpemeHHbIE MaTeprallbl

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

335

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTUN

IIpaxTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onextpuzauusi Tel. OJEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.3
4.14

HpOBOJIHI/IKI/I, JUDJICKTPUKU u
MOJIyIIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsoB. 3akoH Kynona
Onektpuueckoe  nose.  HampsoxéHHOCTh
ANEKTPUUYECKOTO OIS [TpuHnMn
cynepno3uiuu. JluHUM ~ HANPSHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cunm SIEKTPOCTATHYECKOTO  IOJIS.

ITorennuan. PasHOCTb TOTEHIINAIOB

[IpoBOAHUKHN U TUAIIEKTPUKU B TOCTOSIHHOM
JJIEKTpUYECKOM  moje. JluanexTpuueckas

IIPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Kongaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHIEHCATOpA.

9Hepr1/1;1 3apsKCHHOI'O KOHACHCATOopa

TexHuyeckue yCTpONCTBA:  BIEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. N3mepenune

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. ITocTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [locnenosarenbHoOE, napajuiesibHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snextpuyeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  COMNPOTUBIEHHWE HCTOYHHKA
o Toka. 3akoH Oma Ja7si TOJTHOW (3aMKHYTOM)
anekTpuyeckoit nemnu. Koporkoe 3ambikanue
128 DONeKTpOHHAsT  MPOBOAWMOCTh  TBEPABIX

MCETAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHU A




4.2.9

METaJIOB oT TEeMIIepaTyphl.
CBepXIIpoBOIUMOCTh

DIJIeKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
IpUMecHast IIPOBOJIUMOCTh
II0JIyIIpOBOHUKOB. CBOMCTBA p-n Mepexoa.

[ToynpoBoAHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEeKTPOIUTUYECKAS JICCOLIMAIIHS.

DIeKTponn3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOATENBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Pasnudnbie TUITBI CAMOCTOATEIHEHOTO

pazpsana. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  amIepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTENIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
MO, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

IIpaxTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKAa M €O
BHYTpEHHero conpotusienusa. Habmonenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEHTa

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUA

4

SJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S NHAYKIWA




4.3.1

432

433

IlocrosstHrHBIE MarHuThHl. B3aumonelicTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosnie. BekTop MarHuTHOU
uHayKuud. [lpuHnmMn — cyneprio3uiu.
Jluaum MarnutHOM MHAYKUMH. KapTuhHa
JIMHUM  MarHUTHOM  MHIAYKIUU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruutHo€e Moje MPOBOJHUKA C TOKOM.
KapTtuna nmHMi nosas JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYMIKM C TOKOM. OmbIT
Opcrena. BzaumopeiictBue mpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOTyJIb M HAlPaBJICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JIBHKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJHOPOIHOM MarHUTHOM TOJIE.

Pa6ota cuibl Jlopenna

4.3.6

SIBneHue IIEKTPOMAarHUTHOM UHAYKIIUU

4.3.7

IToTOoK BEKTOpa MarHUTHOW MHIYKIIMHU

4.3.8

4.3.9

OJ1C WHTyKIIAH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUN CDapaI[eﬁ

BuxpeBoe anextpuueckoe mnone. IC
HHAYKOUHU B MPOBOAHUKE, IBHKYUICMCA
MOCTYTIATENIBHO B OJTHOPOZHOM

MAargsuTHOM II0JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTD. SIBneHue

camonHaykuuu. IJIC camonHIyKIHu

4.3.12

4.3.13

4.3.14

3Hepr1/1${ MAarHuTHOI'O IIOJIA KaTyIIKHU C

TOKOM
3J'ICKTp0MaI‘HI/ITHOC I10JIC

Texuuueckue yCTpOﬁCTBaI TIOCTOSHHBIC

MAarHuThl, OJICKTPOMArHuThI,




QJICKTPOABUTATCIIb, YCKOpUTECIIN
SJIEMCHTAPHBIX 4YaCTHL, HWHAYKIHWOHHAasA

Ic4yb

4.3.15

IIpakTrueckue paboTHL. N3yuenue
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHuTa Ha  paMmKy c TOKOM.
HccnegoBanue SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUMA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

5.1.2

Konebarenbnas cucrema. CB0OOOIHBIE
Konebanus. ['apmMoHMYeckue KoieOaHwusl.
[lepuon, dactora, ammuTyaa u Qasa

KoJiebanui

[Tpy>xuHHBIA MasTHUK. MaTtemaTHuecKuil

MasATHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMUYECKOE

oIMcaHue KoJIe0aTeaIbHOro ABHKEHUS

5.1 5.14

[IpeBpammenue SHEPIUH pu
rapMoOHUYECKUX  KonebaHusax. CBs3b
aAMIUTUTYIBI KoJIeOaHmit HCXOAHOMN
BEJIMYMHBI C aMIUTUTyAaMH KoyeOaHuil eé

CKOPOCTH M YCKOPEHUs

5.1.6

5.1.7

Konebarenbubiii  koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kose0aHus B
uaealbHOM  KOJe0aTeIbHOM  KOHTYpe.
AHajoruss MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJ1Ie0aHUSMHU.

®opmyiia Tomcona
3aKOH COXpAaHEHUS YHEPTHH B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

BLIHY)K)ICHHBIG MCXaHHUYCCKHUC

kosebanus. Pesomanc. Pe3onancHas




5.1.8

KpuBasl. BriHyXkcHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[lepemennbiii  Tok. CHHYCOUIANbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYHOE U IEUCTBYIOIIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoactso,
nepeaaya u noTpedaeHue 3JIEKTPUIECKON
SHEPruu. OKOJOIMYECKUE PpHUCKU IpHU
IIPOM3BOJICTBE DJIEKTPUYECKON 3HEpruu.
Kynberypa UCTIOJIb30BaHUS
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON XKU3HU
TexHuueckue ycTponcTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIICpcaaqd

5.1.12

ITpaktnyeckue pabotel. HMccnenoBanue
3aBUCUMOCTH TepHoJia MaJbIX KoJeOaHHi
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B enu u3 M0CJIEI0BATEIBHO
COCIMHEHHBIX KOHJAEHCATOpa, KaTyLIKN U

pesucTopa

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHn4deckue BOJTHEI, YCIIOBUS
pacnpoctpanenus. llepuoa. CkopocTb
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[TonepeuHblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTtepdepentus u T paKIus
322 MEXaHHYECKUX BOJTH
3ByK. CkopocTh 3ByKa. [ pOMKOCTbH 3ByKa.
223 BricoTa Tona. TemOp 3ByKa
S04 OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA

HU3JTYy4YCHUA  DJICKTPOMAIHUTHBIX  BOJIH.




5.3

525

B3anmMHuas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, OJApU3aLus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArdUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHuTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHI)I pPagruocCBiA3U U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/IH. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOILLEH Cpe/Ibl

5.2.8

5.3.1

TexHudeckue yCTpONCTBa: My3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPA3BYKOBAs
JUArHOCTHMKAa B TEXHUKE W MEIUIIMHE,
pamap, pagHOUPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-meup
OIITUKA

HpHMOHHHeﬁHOe paciupoCTpaHCHUC

CBeTa B OJTHOPOHOM cpene. JIyu cBeTa

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPaKEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKajie

5.33

ITpenomnenne ceera. 3akOHbI IPETOMICHUS
CBeTa. AGCOMIOTHBIN [I0Ka3aTelb

MIPETOMIICHUS

534

5.3.5

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust  cBera. CIlIOXKHBIM cocTaB

oenoro ceera. [{Ber

5.3.6

Cobwuparorue ¥ pacceUBAIONINE JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U

OITH4YCCKasa cHhJia TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHHH B
coOUparoIMX U PACCEUBAIOIIUX JIMH3AX.
@opmyJsia TOHKOM JHUH3bL. YBEJIUYECHUE,

aBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepenus  cBera. KorepeHnTHbIe
UCTOYHHUKU.  YCioBUSL ~ HaOIIOAEHUS
MaKCUMYyMOB 51 MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(l)aBHI)IX KOI'CpCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakmuss  cBera.  [udpaximonHas
pemérka. Y cinoBre HaOi0IeHUs TJIaBHBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT O cBeTa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHuueckue yCTpoilcTBa: OUYKH, JIyIa,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktuyeckue  pabGotel.  M3mepenue
IoKa3saresns npesnomienus. Mccnenopanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcun ceeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOPOCTM CB€Ta B BaKyyMe,

IIPUHIUIT OTHOCUTEIIBHOCTH DWHIITENHA

6.2

OTHOCHTEIBLHOCTh OTHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHHU W COKpallCHUC

JIIAHBI




6.3 DHeprusi U UMIYJIbC CBOOOHON YaCTHUIIBI

CBsi3b MacChl C dSHEPrueid U HUMITYJILCOM
6.4 CBOOOJHON YacCTUIBl. OHEPrusi IMOKOs

CcBOOOIHOM YaCTHULIbI

KBAHTOBA ®U31KA

BJIEMEHTBI KBAHTOBO! OITTUKU

®otonsl. Dopmyna Ilianka cBs3mM
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPIHs

¥ UMITYJIbC (POTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdekra. Onwiter A.I'. Cronerosa.

3axonbl poTtorddekrra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpachHas  rpaHHIa»
dboTodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XuMH4ecKoe ASHCTBHUE CBETa

TexHuueckue ycTpoicTBa: (GOTOIIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBCTOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopa no uccienqoBaHuio CTPOSHHS

aTromMma. HnaHeTapHasl MOJCIb aTOMa

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IMEpexojie
7.2.2 aToMa C OJIHOTO YpOBHS DHEpPruud Ha
apyroid. Buasl  cnektpoB.  Cnektp

YPOBHEW 3HEPTrUM aToMa BOJAOpOaa

BomnoBele cBolicTBa dactui. BomHbI Oe
bponns. KopnyckynsipHO-BOIHOBOMI
7.2.3
nyamusM. Jludpakuus 3I€KTpOHOB Ha

Kpucrajuiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.
YcTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckue yCTpoucTBa: CEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoabl HaOMIOACHUS W PETUCTPALUU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
pamuoakTuBHOTO wm3nmy4yeHus. (CBoiicTBa
anbda-, Oera-, ramMMa-Hu3JIy4eHusl.
BnusHMEe paguoakTUBHOCTH Ha IKUBBIC

OpraHu3MbI

OTKpbITHE  TNPOTOHA U  HEUTpPOHA.
Hyxnonnast monens snapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacrna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
U3JIydeHHEe. 3aKOH  PaguOaKTUBHOTO
pacrnaga

DOHeprusi CBSI3M HYKIOHOB B  S7peE.

Anepurie cuibl. Jlegext mMacchl siapa

7.3.6

H)lepHBIe PCaKuu. ILCJ'ICHI/IC 1N CHUHTEC3

saep

7.3.7

Anepubli  peaktop.  TepmosinepHBbIit
cuHre3. [IpoGiemMbl M  MEPCHEKTHUBHI
SAIEPHOM DHEPIreTUKU. OKOJIOTMYECKHUE

ACIICKThI H,Z[CpHOfI OHCPICTUKU




7.3.8

OnemeHTapHble  4acTulibl.  OTKphITHE
HO3UTPOHA. @DyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAEpHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IINTAHETBI, X BUANMOC IBMXKCHUC

Comueunast cucreMma. llimaHeTsl 3eMHOM
rpynmbl.  [lnaHeTbl-ruranTel U UX
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI. MaJH)Ie

Tesna CoTHEeYHOH CUCTEMEL

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapPAKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIEparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA  KJIACC — CBETHUMOCTDHY.
3BE31pI IVIABHOM  IOCJIEAOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBb» JUIsS

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE MIPEICTABICHUS (o]
IIPOUCXOXKIEHNU U 3BoIroLH COoJHIIA U 3BE3 L.

Irtansl )KU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa  l'amakTuku,
pacnpezneneHue 3BE3M, ra3a W IBUIM.

Ilonoxkxenue u JBUKEHHE COJ'IHI_Ia B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoranakTukka U

KBa3apbl. YEpHBIE ABIPHI B sAPAX FAIAKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akoH XaOOma. Pazberanue ramakTuk.
Bospact u paguyc BceneHHoil, Teopus
Bonbmioro B3psiBa. Mogens «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Guzuka. 10 knacc. Mskumes I'.4., byxosnes b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoii H.A. AxkuimonepHoe obmectBo «M31aTeascTBo
«IIpocBenienue»

» ®usuka. 11 knacc. Msakumes ['.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [TapdentreBoit H.A. AkninonepHoe obiiectBo «M3naTenscTBoO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Hunaktuaeckue matepuansl Guszuka 10, 11 kimace / A.E.Mapon, E.A.Mapon. —
M.: M3paTenscTBo «/Ipoday, 2023.

TemaTuueckre KOHTPOJIbHBIE U CAaMOCTOsITENbHBIE padoThI Mo (usuke 10, 11

kiacc / O.W.I'pomueBa. — M.: M3natenscTBo «OK3ameny, 2023 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

Anumannu ¢uszndecknx o0bekToB. http://physics.nad.ru/

Kupas puzuka: odyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku pusuku ¢ ucnonas3oBanueM MaTtepHera. http://www.phizinter.chat.ru/

®duszuka.ru. http://www fizika.ru/



dusuka: KOJUIEKIUs ONbITOB. http://experiment.edu.ru/
®du3nKa: IEKTPOHHAS KOJUICKITUS OTIBITOB.

http://www.school.edu.ru/projects/physicexp
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