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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUYUTBIBAET HEOOXOJUMOCTh pEaU3alMid MEXIPEAMETHbIX CBsA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOEHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJIYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YI€OHBIX UCCIICOBAHUM.

B ocHOBY kypca pusuku 11 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSAX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IesITEeNIbHOCTHBIN TMOJAX0A B Kypce (pH3UKU peanusyeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS U OCHaIeHus kabunera (usuku. [lpu
3TOM OO0ECTeunBaeTcsl OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yaeseTCs PEHICHNIO PACYETHBIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu ®I'OC COO k MmaTepHanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBMSIX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 1MKiIa. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCcTpalMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
INEPEYUCIIEHHbIX B IporpamMme 10 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpymOBaHUE [UIsI YYEHUYECKMX MPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHUQPPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

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

o (opMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH,

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrkeHrne STUX Iele 00ecreunBaeTCsl pelieHneM CIeIyIoNnX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DIIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb JEJIaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHOE nBwkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3apsa. [[Ba Bua 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM, JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGota cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKasl 3allliTa, 3a3eMJICHHUE SJEKTPONpUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBanus (06a30BbI YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS YUeOHOTO npenMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTALIUW, TMO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOT0 OOIIECTBa;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETOBEUECKMX T'YMAaHUCTUYECKHX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4aCTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aMMOJAECUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESTEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTH POCCUNUCKON TPAKTAHCKON UIEHTUIHOCTH, TATPUOTU3MA,



[IEHHOCTHOE OTHOLIEHHE K TOCYJIapCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUECHTHUPYACh HAa MOPAJIIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAY4YHOT'O TBOPYECTBA,
NpUCYLIEro (PU3NYECKOI HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOMN M TEXHUKON, YMEHHE COBEPIIAaTh OCOZHAHHBINA BHIOOP
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMUIO U CAMOOOPA30BAHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHNUN BCEH JKU3HM,

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKONW KYJNbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

MJIAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUM B OKPY’KAIOIIEH CPEJIE HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpeHne OMbITa JIEITeIbHOCTH DSKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHUE IIEHHOCTU HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MPOILECCE
M3y4eHUs PUBUKU OCYIIECTBIISATh IPOCKTHYIO U UCCIE0BATEIbCKYIO ICSTEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeilCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEIU ACATEIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMSI,;



BBISIBJIAIT  3aKOHOMEPHOCTM W MPOTUBOPEUHsS B  PacCMAaTPUBAEMBIX
bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BHIMIOJIHATH paOOTy B YCIOBUSIX PEaIbHOTO, BUPTYaJIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJETh HAy4YHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHITHUSMU M METOJAMH
(bu3nYeCcKoil HayKH;

BJIa/IETh HaBbIKAaMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METO/IOB peuIeHusl 3a1ay (U3MYECKOro COJEpKaHUs, NPUMEHEHHUIO Pa3IuYHbIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHIpETalUd, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IPOEKTOB B 00JIacTH (PU3UKH;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHNUS,

aHaJIM3UpPOBaTh TMOJYYECHHbIE B XOAE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUA N0 (U3MKEe B NPAKTUYECKYIO OOJaCTh
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHUs] HUHPOpManuu (U3HUECKOTO COAECp>KaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJM3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
IIPEICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;



UCIIONIb30BaTh  CpeAcTBa  MHGPOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKN 0€301MaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKUX HOPM, HOpPM HH(DOPMAIMOHHON
0€30IIacCHOCTH;

CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJCpXKAHUS B Pa3MUYHbIX (opmarax c
yu€TOM HazHayeHUsI HHPOPMAIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO
dbopMy MpeAcTaBICHUS U BU3yaTu3alliu.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

OCYIIECTBJISITH OOIIIEHHE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOH ESATEILHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3IKOBBIX CPE/ICTB;

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh II€IM  COBMECTHOM  JESTEeIbHOCTHU, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOIIUN
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE MIPOEKTHI, OLEHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AeiCTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh IMO3HABATEIIBHYIO JIEITEIIBHOCTh B 00JIaCTH
GU3MKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATEIILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHHIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTESHUN;



JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBAaThH €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

crioco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYIULMUA B 0O0JacTu
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBCHb.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B NESTECIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJQJeTh HAaBBIKAMH  TO3HABAaTEIBbHOH  pediiekcMu  Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBAHHUII;

UCTIONB30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYAIllH, BBIOOpA BEPHOTO
pelIeHus;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATH pEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINW3E pe3yIbTaTOB
TeSITEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apTryMEHTBl APYrHMX TMpPH aHalM3e pe3yiIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B nporecce nocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTrPaMMBbI 110
busuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOYYarOIIMXCS
COBEpUICHCTBYETCS AMOITMOHAJIbHBIN UHTEJICKT, MIPEANoIararonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE YMOIIMOHATIFHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOUAIOIICH CTPEMJICHUE K JOCTIKCHHIO TEIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



HPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOIIOTHO TBEPIOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nuecKux 3aaay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
IIEKTPOJAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJICUCTBHE
ten, auddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEHEeHHe o0BhEMa Tl MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNE, KOHJEHCALUS, IUIABIICHUE, KPUCTAIIM3Aalus, KHUIEHUE, BIIAXKHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXIy NapaMeTpaMH COCTOSIHUS Ia3a B M30IMpOoLEeccax, dJIEKTPU3aLus Tedl,
B3aUMOJICHCTBUE 3aPsS/I0B;

OMKCHIBATh MEXAHUYECKOE JBIDKECHUE, WCIIONB3YS (U3UYECKUE BEITUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUSl, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPHU ONKHCAaHWU TMPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYMH, MX OOO3HAUCHUS W EIUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONb3ysl (PU3MYECKME BEJIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrus XaOTUUYECKOTO JBHXKEHUSI MOJIEKYJ, CPEHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICHT HCMOJb3yeMbIX BEJIMYMH, HX
0o003Ha4YeHUsI W CIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(pU3HUECKYIO BEIMUUHY C APYTUMHU BEINUNHAM;

ONUCHIBAaTh N3YYEHHBIC JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUSI (IIPOLIECCHI), UCTIONB3Ys (PU3MUYECKHE BETUYUHBI: ANEKTPUUECKUI 3apsi,
ANEKTPUYECKOE TOJIE, HANPSXKEHHOCTD MO, TOTEHIMAI, PA3HOCTh MOTEHIMAJIOB,;
IpU ONHMCAHUM TPABUIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIHOJIb3YyEMbIX



BEeITMYMH, WX OOO3HAYEHWs] W CIWHHUIIBI; YKa3bIBaTb (POPMYIIBI, CBS3BIBAIOIIHIEC
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBJICHUS, UCIIONB3Yys (PU3HUCCKHEC
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHCHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHEHHUS MMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOHM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYCCKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOJAUTH OMBIT U POPMYIHUPOBATH
BBIBO/IBI;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
TabnuIl ¥ rpauKOB, AEJIaTh BHIBOJBI 110 PE3yJbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO OKCICPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTHUYECKH HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndecKue SBICHUS,



WCITOJIH30BATh ITPU PEIICHUH YICOHBIX 33]1a4 COBPEMEHHBIE HH(POPMAIIMOHHEIE
TEXHOJIOTUU [UJI1 MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTaTh B Tpynmne C BBHIIIOJTHEHUEM pa3IMYHBIX COIMATIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K konity o0yuenus B 11 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO f/ipa MPU PEUIeHUU (PU3MUECKHUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHS, JIEUCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuuss W TOJIpPU3AlMs CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad
PaIMOAKTUBHOCT;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTONB3YsSd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE



COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJTIOB, AJIEKTPOJABIKYINAsS CHia, paboTa TOKa,
WHAYKIOUS MarHUTHOrO MoJjs, cuina Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KATYIIKW, HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJIEH, MEpHOJ M 4YacToTa
KoieOaHuil B KoJeOATEeIbHOM KOHTYpEe, 3apsl U cujla ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSIHUE U
ONTUYECKasl Cujia JIMH3bI, NMPU OMHCAHUU TMPABUIBHO TPAKTOBATh (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMH BEIUYUHAMY;

ONKCHIBAaTh H3YYCHHbIC KBAaHTOBBIC SIBICHHUS U MPOLECCHI, HCIOJIB3YS
(¢u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUs WM E€AMHMIIBI, YKa3blBaTh (POPMYJIBL,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETNUNHBL

aHANIM3UPOBaTh (PU3HYECKHE IMPOILECCHl U SBIEHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NMapaJlIeIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUH, 3aKOH NPSAMOJMHEHHOTO PacpOCTPaHEHHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAaHEHWsS] DHEPruH, 3aKOH COXPAHEHMS] MMIYJbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIbl, 00JacTH)
MPUMEHUMOCTH;

ONpEAENATh HAIIPaBJICHUE BEKTOPA UHIYKLIUHA MarHUTHOTO MOJISl TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

CTPOUTh U OIUCHIBaTh H300pa)K€HUE, CO3aBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUN: MpPU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y yueOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, IPOBOAUTD OIBIT U (POPMYIUPOBATH
BBIBO/IHI,

OCYUIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHMH C UCTIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: NIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATh pPE3YJbTAThHI



MOJyYEHHON 3aBUCUMOCTU (PU3MUECKHX BEIWYUH B BHUJAE TaOnuil U TpauKoOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Yy4eOHOTrO SKCIEpUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOUMbIE JUIsl €€ pEIlIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATH PEAIBHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCITI0JIb30BATh TP PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAaLOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOM HMH(GOPMALMH, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMALUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH PUMEPHI BKJIaJ1a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKME 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kourpoabnbie I[IpakTnueckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®dusnka — HayKa O MPUPOJIC.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmorexa HOK

e A 07.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUK COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B 08.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoteka IIOK
newxeHus. [lepemenenue, 14.09.2023 | https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JIBIJKEHHE 15.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuorexa [IOK
JIBIDKCHUE 21.09.2023  https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MAJACHUS 22.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P 28.09.2023  https://m.edsoo.ru/ff0c3ada

OKPY>KHOCTH
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmmorexa [JOK
- Hepi 29.09.2023  https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 CyIepro3uIuu cuil. BTopoii 3akoH bubmmorexa [JOK
Hep - PTOP . 05.10.2023  https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetuii 3akoH HeroToHa niis bubnnoreka [JOK
MaTepUaIbHbIX TOYEK 06.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmmorexa [JOK

P 12.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena 13.10.2023 = https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS PU bubmuoteka [IOK
IBIDKEHUH TeJla B )KUAKOCTH WU 19.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MomeHT cuibl. [1nedo cuiebl. 20.10.2023  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPIOTO Tela
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. bubmmnorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs 26.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBL. but6mmorexa [IOK
Kunernueckas sHeprus 27.10.2023  https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MaTepHuaabHONH TOUKH. Teopema 00
M3MEHCHUH KUHETHYECKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsl.
[ToreHunanpHas 3HEPIUs yupyro
1e(OPMHUPOBAHHOM MPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MMOBEPXHOCTH 3eMIIU

09.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHNIeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHHUsI MEXaHUYECKOM IHEPT U

10.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHUUECKOM
SHEPIUH Tejla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

16.11.2023

https://infourok.ru/

20

KonTponbHas padbora no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE)

17.11.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOT0KEHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
Anddyszus

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
Mogenu cTpoeHus ra3os,
JKUJIKOCTEN 1 TBEPIIBIX TEJ

23.11.2023

24.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

https://infourok.ru/
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Macca monekyn. Konnuectso

23 BemectBa. [locTostHHAas ABorajapo 23.11.2023 https://infourok.ru/
TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3MepeHue. 94.11.2023 https://infourok.ru/
[ITxana remneparyp Llenbcus

o5 Uneansueiii raz B MKT. OcHoBHOE bub6nmoreka [IOK
ypaBHeHue MKT 30.11.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTruun bubmmoreka [JOK
JBUKCHMS MOJIEKYJl. Y paBHEHUE 01.12.2023  https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI 07.12.2023 https://infourok.ru/
JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH ]

28 MEXIy TapaMeTpamMu COCTOSTHUSI 08.12.2023 https://infourok.ru/
Pa3peKEHHOTO Ta3a

29 N3omnponeccsl B U1€aTbHOM Ta3e U bu6nmorexa LIOK
uX rpaduueckoe npeacTaBieHue 14.12.2023 = https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sneprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 CrocoObI €€ H3MECHCHHS. bubmuoreka [{OK
KonudectBo Tennote! u paboTa. 15.12.2023  https://m.edsoo.ru/ff0c5952
BryTtpeHnHss sHeprus
OJTHOATOMHOTO UJICATBHOTO Ta3a

31 Bune! Tennonepenaun Bubmmorexa [IOK

21.12.2023  https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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VY nenbpHas TEIUI0OEMKOCTE BEIIECTBA.

KomndecTBO TEIIIOTHI pu

bubnunorexa LIOK

32
Terionepenaye. AnuadaTHbIN 22.12.2023 | https://m.edsoo.ru/ff0c5¢36
nporiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U Bu6mumoteka [JOK
€ro MpUMEHEHHE K U30Ipolieccam 28.12.2023  https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTh mporeccoB B
34 npupoze. Bropoii 3akon bubmmorexa [JOK
PHPOJLE. BTOP 29.12.2023  https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllMHbI 11.01.2024  https://m.edsoo.ru/ff0c600a
36 Huki Kapuo u ero KITJ] 12.01.2024 https://infourok.ru/
DKoJ0oru4ecKue npooIeMbl
37 https://infourok.
TETJIOOHEPTETUKH 18.01.2024 ps:/finfourok.ru/
Ob6o06maromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢uznka. OCHOBBI bubmmorexa [JOK
yIp ' 19.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
KonTponbHas padora no teme
39 «MonekynsipHas ¢puznka. OCHOBBI brbmmorexa LTOK
yIP ' 25.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u xurenue 26.01.2024  https://m.edsoo.ru/ffOc63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIN bubmorexa HOK
ap AYRa. - 01.02.2024  https://m.edsoo.ru/ff0c64d8
N}
42 TBépnoe teno. Kpucramimueckue u bu6nuorexa [IOK
amop(HbIe Tena. AHU30TPOIHUS 02.02.2024  https://m.edsoo.ru/ffOc65f0
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CBOWCTB KpHUCTaJLIOB. JKuakue
kpucrauibl. COBpeMEHHbIE

MaTepHuabl
[laBnenue u KpUCTaIM3ALIMSL.
43 V nenpHas TEII0Ta IIaBICHUS Bubmorexa LIOK
' 08.02.2024  https://m.edsoo.ru/ff0c6708
Cy6numarnus
bubnuoreka [{OK
44 vy
PABHCHHE TEILIOBOrO Ganarca 09.02.2024 | https://m.edsoo.ru/ff0c6820
OneKkTpu3zanus Tei. JNeKTPUIECKUn
45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmorexa HIOK
' 15.02.2024 | https://m.edsoo.ru/ffO0c6bcc
3apsI0B
IIpoBOOHMKH, TUIIEKTPUKHI U
46 H(I))J'I OBOJHUKU 3a1j§H Bubmorexa LIOK
yip ' 16.02.2024 | https://m.edsoo.ru/ffO0c6bcc
COXpaHEHHUS PJEKTPUUECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. Toueunslii 31eKTpUYECKUN bubmorexa HOK
Y ' 22.02.2024  https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubmuoteka [IOK
AJIEKTPUIECKUX ToJIeh. JImHm 29.02.2024  https://m.edsoo.ru/ffOc6df2
HaINPsKEHHOCTH
PaGota cuit 371eKTpOoCTaTHUECKOTro
49 nond. ITorennuan. Pa3zHocts Bubmorexa IIOK
’ ' 01.03.2024  https://m.edsoo.ru/ff0c6f00
[MOTEHIMAIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 Z-)J'IpeKT OCTaTUIECKOM noljle BrbmroTexa [IOK
P ] 07.03.2024  https://m.edsoo.ru/ff0c7018

I[I/IBJICKTpI/I‘-IGCKaSI IpOHUITACMOCTb
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. Konnencarop

08.03.2024

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

52

53

54

55

56

57

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMI NECTBYS U TPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
anmapara, CTpyWHOTO IpUHTEpa.
DneKTpocTaTHIecKas 3alluTa.
3azemileHne AIeKTPOnpruOOpPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka 1enu

ITocnenoBarenbHOE, MapauIEIbHOE,
CMEIIAaHHOE COEANHEHNE
npoBoJHUKOB. JlabopaTropHas
pabota «/3ydueHue cMeIanHoro
COEIMHEHUS PE3UCTOPOBY

Pabora 1 MomHOCTH
ANEKTPUUECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

14.03.2024

15.03.2024

21.03.2024

22.03.2024

04.04.2024

05.04.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

https://infourok.ru/

https://infourok.ru/

https://infourok.ru/

bubmmoreka IIOK
https://m.edsoo.ru/ffOc74f0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11 IOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
Kopotkoe 3aMbIkaHue.
JlaGopatopHas pabora «3mepenue

11.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

OJIC ucToyHUKa TOKA B €TO
BHYTPEHHETO COIPOTHUBIICHUS

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh

59 COIPOTUBIICHUS METAIIJIOB OT 05.04.2024 https://infourok.ru/
temmneparypbl. CBepXIIpOBOIUMOCTh
DJIEKTPUUYECKUI TOK B BaKyyMe. )

60 CBolicTBa 3JIEKTPOHHBIX quyKOB 11.04.2024 https://infourok.ru/
[TomynpoBoiHUKH, X COOCTBEHHAs

61 Y IPUMECHAs TPOBOIUMOCT. bubmmoreka [JOK
CaoiicTBa p—N-nepexoja. 12.04.2024  https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacCTBOpax 1

62 paciuiaBax dJIE€KTPOJIMTOB. bubmmnoreka HOK
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 18.04.2024  https://m.edsoo.ru/ff0c82ba
DnexTponauns3
DIIeKTPUUYECKHI TOK B Ta3ax.

63 CamMocTosATenbHBIN U bubmmnoreka HOK
HECaMOCTOSITEIIbHBIN pa3psia. 19.04.2024 = https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DnexTpuueckrue npuOopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bu6muoreka [JOK
npuMmeHenue. [IpaBuia TeXHUKH 25.04.2024  https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH

65 O06o0maromuii ypok bubnunorexa LIOK
«DNEKTPOTMHAMHUKAY 26.04.2024 | https://m.edsoo.ru/ff0c88be

66 KonTtponbHas pabora o Teme bu6muotexa [JOK
«9nekrpocraruka. [loctosHHbBIN 02.05.2024  https://m.edsoo.ru/ffOc8a8a



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

aneKkTpudeckuid Tok. Toku B
Pa3IMYHBIX CPENAX»

67

68

PesepBHbiil ypok. KonTposibHas
pabora o Teme
"OnexrpoauHamuka"

PesepBHbIil ypok. O0o0mIarommii
ypok o temaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

03.05.2024

09.05.2024

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

I'.4. Msakumes, b. b. byxosues, H.H. Corckunit ®u3uka 10 kn. ®usuka 10 knacc.

bazoBslit 1 yriy0OneHHbIi ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue, 2020 r.

I'.5l. Msaxumes, b.b. byxoBues, B.M. Hapyrun ®@u3uka 11 knacc. bazobliii n

yrayOneHHbI ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

A.I1. PeimkeBud. COopHUK 3a1ay no pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraBurens [.H. Crenanoga.

M.: «IIpocBemenue», 1996 r.

3ananus oopazoBaTenbHOro noprana Peury EI'D

METOJINYECKHUE MATEPHAJIBI IJIS1 YUUTEJIA
['.4. Msakumes, b. b. byxosues, H.-H. Corckuit ®u3uka 10 k. dusuka 10 knacc.

ba3oBbiit 1 yrinyOneHHbIl ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020



I'.4. Msaxuies, b.b. Byxosues, B.M. Uapyrun ®usuka 11 knacc. ba3oslii n

yrIyOJIeHHBIN ypoBeHb. YueOHuK. Mockaa. [Tpocsemenue. 2020

A.I1. PeimkeBuu. COopHuK 3a1au o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 r.

Co6opnuk 3anau no ¢usuke 111 9 — 11 xkmaccos. CoctaBurens [.H. Crenanoga.

M.: «IlpocBemienue», 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kiacc. [Tocobue mis

o01eoOpa3oBarelbHBIX opranmu3anuii. Mocksa. [Ipocsemenue. 2015

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

XKusas pusmka: ooyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.htmi






