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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpenojiaBaHusl yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOydaromuxcs 10—11 kitaccoB npu o0yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh pEAM3alMU MEXIPEIMETHBIX CBsA3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNHas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBJICHHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Gpu3nku 11t ypOBHS CpPEHETO 00IIeT0 00pa30BaHMs MOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesmnonaraet 3HakoOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKJIEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POPMHUPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOPUH, JIJISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOILIECCOB).

CHCTeMHO-AesATENbHOCTHBIN MOJIX0/ B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yIeseTCs PEIICHUIO paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnenoB. JJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe Pu3uKu AOIKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTU M OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGoparopHoe 00OpyAOBaHUE [UIsl YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYalIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHME€ YMEHUNH OOBSICHATH SBJICHHS C HCIIOJIb30BAHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

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

JlocTrkeHrne STUX Iene 00ecreunBaeTCsl pelieHrneM CIeIyIoNnX 3a1ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axad, MNOAPa3yMEBAIOMIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (06a30BBII ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

COIAEPKAHUE OBYUEHUA

10 KJIACC

Pazgea 1. ®u3uka U MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HayuHble MeTONBI NMO3HAHMS OKPYKAKOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (pU3MYeCKUX sBICHUW M TpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TEOpUH. ['paHHIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp m mecto ¢u3nku B (GOpMHUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYHKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexanndeckoe aBmwkeHre. OTHOCHUTEIBHOCTh MEXAaHWYECKOI'Oo JIBMIKEHUS.
Cucrema otcuéra. Tpaekropus.



[lepemeriienne, CKOpPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTHU U [EpEMEIICHUS
MAaTEPUAIBbHON TOUYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTUHEWHAs! CKOPOCTb.
[lepuon u yactora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIHUJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIC MIEPEAAYU.

Jlemoncmpayuu

Mogenb cuctemsl O0TCUETA, WUIKOCTPALUS KUHEMATUUYECKUX XapaKTEPUCTUK
JIBUKECHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3y4yeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPOUICHHBIMU TEJIOM 34
MOCJICIOBATEIILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxkeHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmumned. IlepBeii  3akoH  HeroToHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aist
MaTepuaabHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTeprUaibHBIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHuJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTrO TEIA.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JB>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrIeHNE UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMaliuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnysbc cUlbl U U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIpyro
nehopMupoOBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS TeJla BOJIMU3H MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENOTeHIUaNbHbIe  cuibl.  CBsi3b  palOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHUWE: BOJAOMET, KONED,
IIPY>KUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON SHEPTUH B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yjapa C IOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOThl CUJIBI C U3MEHEHHEM MEXAHUYECKOW PHEPIUu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapaktep IBUKEHUS U
B3aMMOJICHCTBUS YacTULl BELIECTBA. MoJenu CTpOEHUs Ta3oB, XUAKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo BemectBa. [ToctositHHass ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ n3smepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACAbHOrO rasza. AOCOIOTHas TemIieparypa Kak mepa
CpelHEell KHWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B HACaNbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAalOIIME JUCKPETHOE CTpPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Mognens, niurocTpupyronias IpUpoay AaBICHUS I'a3a Ha CTCHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMETPaMH COCTOSTHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvt mepmoOuUHAMUKU

TepMmoanHamMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bl e€ u3mMeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHs s
HEpPrus  OJAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KonndecTBO TEMIOTHI U TEIIONEepeaaye.

[Tonsitue 00 anumabatHoM mporecce. [lepBblii 3aKOH TEPMOJIUHAMUKU.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHUKHU K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh PO1IeCCOB B IPUPOIE.

TenmoBble  MamuHbl.  [IpuHOMNBI ~ AEUCTBHUS  TEIUIOBBIX  MAIIIHH.
[TpeoOpa3oBanus »SHEpruv B TEIUIOBBIX MamnHax. Koap@uimeHt mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MOJIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHUYecKue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH »HEpruy Tejaa MPU COBEPIIEHUU paOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHwUsl (BUIECOIEMOHCTPAIINS).

M3MmeHeHne BHYTpEHHEHN sHepruu (TeMIieparypsl) Teja Mpy Tersionepeaaye.

OnpbIT N0 a1MabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KoHJeHcarus. VMcrnapenue u kumneHue. AOGCONIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HaceimeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JTaBJICHHUS.



TBépnoe teno. Kpucramnmmyeckue u amopdHbie Teraa. AHU30TPOIHUS CBOMCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4ecKue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU ITOJYyYEHUSI COBPEMEHHBIX MaTEPHAJOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Pa3znea 4. JnekTpoamHaMuka
Tema 1. Inexmpocmamuxa

DNeKTpU3anus T DICKTPUUECKUN 3apsi. JIBa BU1a 2NEKTPUUECKHUX 3aPsI0B.
[IpoBOIHUKM,  HUAJIEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUl 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYNEPIO3ULUN BJICKTPUUECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGota cun anexkrpocratudeckoro moJjs. [lorennuan. Pa3HocTs mOoTEHIIUATIOB.
[IpOBOIHUKM W AUAIEKTPUKH B JJIEKTPOCTATUYECKOM IoJe. Jluanexkrpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh TIJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOIO KOHJEHCaTopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJICKTPUIECKOW NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBaTenpHOE, IapaLIEIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenua. MomiHoCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HWCTOYHUKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) AiieKTpuuecKoi nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAss  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMItepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

[TomynmpOBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuaus. [lina3zma.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN INO/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HAMPSIHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJTOIIA TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelaHnHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3ydeHne cCMEaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOJBUKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenue snekrposnnsa.

MexnpeaMeTHble CBSA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, U3MEPECHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runepOosia, Ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUJKOCTEH U Ta30B,
ANEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMAIUA,
rajbBaHHKa.

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

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUWE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHUU
MOJYYEHUsS] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YKCJIE HaHOMATepHalioB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
[TocTosiHHBIE MAarHUTHI. B3aMOIENCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMHA. [I[puHIMI Cynepno3nuny MarHUTHBIX MOJIEH.



Jluann marHuTHOM WMHAyKIMU. KapTWHa JIMHAM MAarHUTHOW WHIYKIMU IIOJIA
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUWAH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ Moysib U HampaBJiieHUE. [[BUKEHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaGoTa cuisl JlopeHna.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKUAHW. OJIEKTPOABMXKYIIAS CHJIAa HWHAYKUAH. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsiekTpuyeckoe IMoje. IDJICKTPOABWKYILIAs CHIa HHAYKIHUH B
MMPOBOJAHUKE, IBMIKYILIEMCS MMOCTYNATEILHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIAYKIWU. OJICKTPOABWIKYILIAS  CHJIA
CaMOMHIYKIIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKUIMKA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3y4yeHne MarHuTHOTO MOJIsl KATYKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKLWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
IIpy>XvHHBIN MasTHUK. MaremMaTu4eCcKul MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacraBienne o 3aryxaroumx KojieOaHusX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUs.

[lepemennblii TOK. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: SIICKTPUUECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasSTHHK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCIENOBATENTbHOM COEIMHEHMH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJieOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanre mepeMEeHHOTO TOKA B LIEMU U3 TTOCIIE0BATENbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIlIK! U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W NOPOJOIBHBIE  BOJIHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPEIIOMIICHHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

Cobwuparomniye 1 paccerBarolye TuH3bl. ToHkas 1uH3a. DoKyCcHOE paccTosiHEe
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX |
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH3O0M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuvoHHas pemeérka. YcloBUe HaOMIOAEHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIMA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE W IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tonyyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, rabopamophvie pabomol

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLIBI H(PUMEHUMOCTH KJIACCUUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHHU W COKpAIllCHUE
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoJIHeUHask OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. Iloctynmater bopa. M3nmydyenue u moriomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha JIpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonivl

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiu0aKTUBHOTO
manyuyenus.  CpoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BrausHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOAKTHBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
BuiibcoHa, siiepHbIi peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIAcC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeSICHUs] TI0JIOKEHUsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usd CeBEpHOIO MOTYIIAPUS U APKUE 3BE3bI.

Habnronenus B Teneckon JlyHsl, manet, Maeunoro Ilyru.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib GU3HUUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HPU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPBl M HMX MPOEKIHWHA HA OCHU KOOPJWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM TMpUpojie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIbIX
TeJI, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CTIEKTPATbHBIN aHAN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: NWHUAKA DJEKTPOIIEpenad, TE€HEpPAaTOp IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, padap, PaauONpUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBYU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOTO Tpenmera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIeTro
oOpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOECTICUUTHh JOCTHKEHUE CIEHYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TpeaMera «Dusmka» TOHKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIMXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, PAaCHIUPEHHE >KHU3HEHHOIO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIICYETOBEYECKHX TyMAHUCTUUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX TIPaKIAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alluy;

YMEHHE B3aMMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPaKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npuUCyIIero pu3nyeckoi Hayke;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpPEC K Pa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (DM3UKON M TEXHUKOW, yMEHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oyyuieit mpodeccun U peam30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

c(hOPMHPOBAHHOCTh JKOJOTUUECKOW KYyJIbTYPhl, OCO3HAHHE TJIOOATHHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;



IJIAHUPOBAHUE U OCYIIECTBJIEHUE ICMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TIOTOBHOCTH B IIpPOIECCE
U3y4eHUs (PU3UKHU OCYILIECTBIIATh IPOEKTHYIO U UCCIIEOBATEIBCKYIO 1EATEIbHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTM M IPOTHUBOpPEYMsI B  paccMaTpUBAaEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMbl C Y4ETOM aHalld3a MMEIOIIHUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITEIbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX PEAILHOT0, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble uccienoBarejbcKue 1eMCTBUA:
BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUEBHIMU MOHATHSAMH U METOJaMU
buznueckoil HayKu;
BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00s1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3UYECKOTO COJEp>KaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPEeoOpa30OBaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMSIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;



BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHNs, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESTEIIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHWA 1O (QU3UKE B MPAKTUYECKYI0 00JIacThb
KHU3HEICSITSIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE albTEPHATUBHBIC PELICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHUs MHPOpPMAIUU (PU3UUIECKOTO COMEpKaHUs M3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOWCK, aHaJH3,
CUCTEMATU3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIMOHHOM
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHaYeHUsI HTHPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yalU3alllu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

OCYIIECTBIISATH 00IIEHNE Ha YpOKaX (PU3HUKH U BO BHE-YPOUHOU J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIararb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOW U WHAUBUIYAIbHON
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4E€TOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KaXOI'0 YJICHA KOJUIEKTUBA,



MPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHW30BbIBaTb U
KOOPJMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUM,
pacrpenensiTh pojid C Y4€TOM MHEHHM YYacTHUKOB, OOCYXJaTh pe3yJbTaTbhl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLEHHBATh HJAEU C TO3WIMU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranuzamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NI€ATEIbHOCTh B 00JAacTH
GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MMPAKTUYECKON PabOThI ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITECIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;

UCITOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
peleHus,

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;



NPUHUMATh MOTHBBI W aPTyMEHTBI JPYTUX TPU aHAIU3E pPe3yJIbTAaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIIEHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIalnTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTHH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOIEICH:
MaTepHaibHas TOYKa, UHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU PeIIeHUU (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBH)KCHUE MO OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, auddys3us, 6pOyHOBCKOE JIBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEeHeHHe o0bhEMa Tel MpU HarpeBaHUU (OXJIKICHUU), TETUIOBOE PaBHOBECHE,
VCapeHne, KOHJECHCALMs, IUIABJICHHWE, KPUCTAJUIM3AlUsl, KUIICHUE, BJIAXKHOCTb



BO3/lyXa, MOBBIIICHUE JIaBJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBSA3b MEXKIY NapaMeTpaMH COCTOSHUA Ia3a B M30MIPOLECCax, JIEKTpHU3aLus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

OIKCHIBATh MEXAHWYECKOE JBMKEHHME, UCIOJIb3Yys (DU3MUECKUE BEITUYMHBI:
KOOpAMHATa, MyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHUIa,
UMITYJIbC TeJla, KHHETHUYECKasi HEPrusi, NOTCHIMAIbHAS SHEPIrHUs, MEXaHHYECKas
paboTa, MeXaHM4YECKass MOIIHOCTh; NPH ONUCAHWU NPABUIBHO TPAaKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMYNHAMUY;

ONKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TEN U TEIJIOBBIE SBJICHHUS,
UCIIONIb3Yysl (PU3MYECKHE BEJIWYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTHYECKOTO JBHYKEHUS MOJIEKYJI, CPEJHEKBAAPATHUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS BSHEprus, padbora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JIBUTaTeNsl; NpPH ONUCAHUU
IPaBUIbHO TPaKTOBaTh (DU3MYECKUH CMBICI MCHOJB3YEMBIX BEJIIMYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMHU BEIHMUMUHAM;

OIMCHIBATH U3YUYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U ICKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKHE BEIUUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE MOJI€, HAMPSXKEHHOCTD MOJIA, MOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB,;
OpU ONHCAHUM TMPaBWJIBHO TPAaKTOBAaTh (DU3MUECKUH CMBICT HCIHOJIb3YEMBIX
BEJIMYMH, X OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMH BETMUMHAMU;

aHANIM3UPOBaTh (PU3HYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akons HetoToHa,
3aKOH COXPAHEHUs MEXaHWYECKOW DSHEpPrUM, 3aKOH COXPaHEHUS HMITYJIbCa,
IOPUHIUI CYNEPIO3ULIMHA CHJI, NPUHUUI DPABHONPABUS WHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKON 3HEPIUM TEIUIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIFOTHOUM TeMIepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsna, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHUE U YCJIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHs UX 0€30MacHOr0 MCMOJIb30BAaHUS B IMOBCEIHEBHON
KU3HY;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUA H
IPOLECCOB C HMCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH, MpPU 3TOM



dbopmynupoBath npodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIINPOBATH
BBIBO/IBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUSI (UBNUYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUpPOBATh YCTaHOBKY,
(uKCcHpOBaTh Pe3yJIbTAThl OJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUMH B BUJE
TaOJIUI ¥ TpaUKOB, 1€1aTh BEIBOIBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS;

coOJiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

peuaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEMTPOTHBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOMl Ha HM3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpUPOBAaHHUS, MHTEPIIPETALMN U TPECTaBICHUS
y4eOHOH M HAay4YHO-TIONMYJISIpHOM WHGOpPMALMK, MOJTYYEHHOU W3 PpPa3IHYHbIX
MCTOYHHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIIHIO;

IPUBOJIUTH PUMEPHI BKJIaJ1a POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY KAIOILEr0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCITOJIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCEAHEBHOM KU3HU TS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpee;

paboTarb B TpYyIINE C BBHIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX PpOJIeH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, a€KBAaTHO OLIEHUBAThH
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUI:



JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUUTBIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MO/Ieei:
TOYEYHBIN JEKTPUUECKUI 3apsii, Jyd CBETa, TOUEUHbII HCTOYHHUK CBETA, s/I€pHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO sipa MpH pPElIeHUU (PU3NUecKuX
3a/1ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJCVCTBUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHE MArHUTHOTO TIOJNS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanexTpudeckuii 3Pdext (hoTodddexT), cBETOBOE AaBlIEHHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYyCCTBEHHAs
PaauOaKTUBHOCTB;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Ys (DU3UUECKUE BEIMYMHBIL:
NIEKTPUYECKUI 3apsl, CHJIa TOKA, JIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojs, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHJIa TOKa B MpOLEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJla JIMH3bI, MPU ONUCAHUM TPABUIBLHO TPAKTOBAaTh (HHU3UYECKUUN
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMH BEIUUUHAMY;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOIb3Ys
bu3nYecKue BEJIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI U
4acTOTa CBETA, SHEPTUsI U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciajia, SHEPTHs CBsI3U
aTOMHBIX SiJIep, TPU OMHUCAHUM TPABWIBHO TPAKTOBATH (DUBUYECKUM CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHAM3UPOBATh (PU3UUYECKHE TMPOIECCHl U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEIOBATENBHOIO U MapaJIEIbHOTO



COCIMHEHNsI IPOBOJHUKOB, 3aKOH Jkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHWTHOU
WHAYKIUH, 3aKOH MPSMOJIMHEIHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekrTa,
3aKOH COXPAHEHHS JHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHMS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMciia, mocTynatel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIlbl, OOJIACTH)
MPUMEHUMOCTH;

OTIPEIENIATH HAMIpaBJIeHUE BEKTOPA UHIYKIIUA MAarHUTHOTO MOJIsl MPOBOJIHUKA
C TOKOM, CuJibl AMriepa u cuibl JlopeHna;

CTPOUTh W OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB € HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUN: HpPU ITOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY 3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U (OPMYIIMPOBATH
BBIBO/IBI,

OCYILIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh HU3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pPE3yJIbTaTbl
MOJIYYCHHONW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOIUIl U TpapuUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEIOBaHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOJMMbIe ISl €€ pelIeHUs, MPOBOIUTH Pacu€Thl M OLIEHWBATH PEaTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEIIMUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BRICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYeCKHE IBIICHUS,

UCIIOJIb30BAaTh MPH PEIIeHNH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAIIMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, UHTEPIIPETALUN U TPECTaBICHUS



y4eOHOW ¥ Hay4HO-TIOMyJApHOW WH(GOpPMAIMKU, TMOJYYCHHON W3 pa3INyYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(OPMAIIHUIO;

O0OBACHATH IIPUHIUIIBI

JIEUCTBUS  MAaIllYH,

npuOOpOB U TEXHUYECKHX

YCTPOﬁCTB, pa3indaTtb yCIOBHA HUX 0e301acHOI0 MCIIOJIb30BAHUS B HOBCGIIHCBHOﬁ

JKM3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIET0O MHpa, B Pa3BUTHE

TCXHUKH U TCXHOHOFHﬁ;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus: OE30MACHOCTH IpPH OOpalleHUH ¢ NpuOOpaMHU U TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsl COXPAHEHUS 30POBbS U COOJIIOJIEHUS HOPM JKOJIOIMYECKOIO

MIOBEJCHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO pacCHpelesiTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

N HaumenoBanu KonuvecTBo yacos DJIeKTPOHHbIE
" e pa3mesoB u (uudposbie)
n/ Bcer Kontpoabnsr  IIpakTuyecku
TeM o0pa3oBaTe/bHbIC
n 0 e padoThbI e padoThbI
NPOrpaMMblI pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
dusuka u
bu6nmoreka [JOK
METOIbI
11 2 https://m.edsoo.ru/7f41bf
HAy4HOI'O 79
MO3HAHUs -
19 Bxonanoit 1 1
KOHTPOJIb
Hroro no pazneny 3 !
Pa3zgen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemarnka 5 1 https://m.edsoo.ru/7f41bf
72
bu6mmorexa [IOK
2.2 Junamuka 7 1 4 https://m.edsoo.ru/7f41bf
72



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

3aKOHEI

bu6mmoreka [IOK

2.3 COXpaHEHHS B 6 https://m.edsoo.ru/7f41bf
MEXaHHUKE 72
Hroro no pazaeny 18 6

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI
MOJIEKYJIIPHO-
3.1 YIp

KUHETUYECKON
TEOpPUH

OcHOBBI
3.2 TEPMOJUHAMUK
u

ArperaTHblie
COCTOSIHUS
3.3 BeLIECTBA.
®a30BEIC
TePEXOIbI

Hroro no pazneny

10

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf
72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf
72

Paznea 4. JIEKTPOJANHAMUKA

DeKTpocTaTHK bubmuorexa [JOK
4.1 10 https://m.edsoo.ru/7f41bf
! 72
IlocTossHHBIH
JIEKTPUYECKUI bubnnoreka [JOK
4.2 ToK. Toku B 12 https://m.edsoo.ru/7f41bf
pa3sIuYHBIX 72
cpenax
Hroro no pazneny 22 2
PeszepBHOe Bpemst 1
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOTPAMME
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumMmeHnoBaHnue
(undgposbie)
n/ | pasgeioBuTeM  Bcer  KoHTpoubH IpakTHyeck
oOpa3oBaTejibHbIE
I MporpaMmMabl 0 ble padoThbI ue padboTbl
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MarsurHoe 1oJe. bu6nmoreka [IOK
11 DJIEeKTPOMAarHUTH 11 1 3 https://m.edsoo.ru/7f41c
ast UHIYKLUUS 97c
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bubnunoreka LIOK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bI€ KOJIEOaHUs 97c
MexaHn4ecKue u bubnunoreka LIOK
2.2 3JICKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bubnunoreka LIOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c
97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI
CIIeIHAIbHOM bu6nmorexa LIOK
3.1 Teopuun 4 1 https://m.edsoo.ru/7f41c
OTHOCHTEIIBHOCT 97c
u
Uroro no pazaeny 4

Pasznen 4. KBAHTOBAS ®U3UKA

DeMEHTEI bubnunorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OIITUKH 97c
bubmuoreka [{OK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c
97c
bubmuoreka [{OK
4.3 AToMHOE SApO 5 https://m.edsoo.ru/7f41c

97c
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Hroro no pazgeny

15

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEMEHTBI bubmuorexa [IOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c
acTpoU3UKHI 97c
Hroro mo pazaeny 7

Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

bu6nmoreka [IOK
00606
6.1 obHatotiee 4 https://m.edsoo.ru/7f41c
IIOBTOpEHUE
97¢
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILEE
KOJIMYECTBO 68
YACOB 10

[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

DJIeKTPOHHBbIE
Ne ara u(poBbIe
Tema ypoka A ungp
n/n u3yuyeHusi  oOpa3oBaTesibHbIE
pecypchbl
1 dusnka — Hayka o npupoje. Hayunsie bubmuorexa [IOK
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHuu
2 COBpPEMCEHHOH (El)a YHOM K(z IT)I/IHS MHpa, B bubmorexa [IOK
p . Y P “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JESITeNbHOCTHU JTIOACH
3 BxoaHoit KOHTpoJIb ( U3 PE3EPBHBIX bubnnorexa [JOK
YPOKOB) https://m.edsoo.ru/ff0c8c56
MexaHu4yeckoe TBUKECHHE.
4 OTHOCUTENBHOCTH MEXaHUYECKOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c3508
nerxkeHus. [lepemenienue, CKOpOCTb.
5 PaBHOMepHOE NPSAMONIMHEWHOE IBUKEHUE bubmmorexa [JOK
P p A https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE MTPSIMOTIMHEITHOE bubnnorexa [JOK
JBIKEHUE. https://m.edsoo.ru/ff0c372e
CBoOoaHoe majeHue. Y CKopeHue
7 cBoOoaHoro naaenus. Jlab.padora Ne 1 bubmuoreka [IOK
W3ydenune qBUXEHUs Tema, OpPOLIEHHOTO https://m.edsoo.ru/ff0c39cc
TOPU30HTAIILHO
3 KpuBonuHeliHoe nBuxeHue. /[BrxeHue bubmmnoreka HOK
MaTepuaIbHON TOYKH 110 OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOcuTenbHOCTH ["anunest.
9 WNHueprimanbHble CHCTEMBI OTCUETA bubmmorexa [IOK
P . ’ https://m.edsoo.ru/ffOc3be8
IIepBeb1it 3ak0oH HproTOHA
Macca Tena. Cuna. [Ipunuun
Cynepno3uiuu cui. Bropoit 3aKoH
10 I‘;]BIOI;OHa ISl MaTe Haanoﬁ bubmmorexa [IOK
a . p https://m.edsoo.ru/ffOc3be8
touku. Tperuit 3akoH HeroToHa st
MaTepUaTbHBIX TOUEK
1 3aKkoH BCeMUPHOTO TsAroteHus. Cuna bubnmnoreka [JOK
TsKecTU. IlepBasg kocMHuueckast CKOPOCThb https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec Tena. BuG OK
oTeKa
12 Jla6.pabota Ne2 MccnenoBanue nommoreka I

3aBUCUMOCTH CUJI YIIPYTOCTHU,

https://m.edsoo.ru/ff0c3el8
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BO3HUKAIOIINX B IIPY>KUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIum.

Cuna tpenus. KoaddunueHT tpenus.
Cuna conpoTUBIICHHS MPH IBIXKEHUU TeJia

bu6nmorexa [IOK

13 B KHUJIKOCTH Wi ra3e. JIab.pabora Ne3
P https://m.edso0.ru/ff0c3f76
W3ydenue nBuxenust Opycka mo
HAKJIOHHOM IIJIOCKOCTH.
[ToctynaTenbHOE U BpanareabHOE
N bu6nmoreka [IOK
14 JIBUKCHHE a0COTIOTHO TBEPAOTO TEA.
https://m.edsoo.ru/ff0c41a6
MowmeHT cusl. [lnedo cuibl.
YcnoBue paBHOBeCHsI TBEPAOTO Tena.

15 JlabGopaTtopHas padota Ne4 "M3yuenue bubnmnoreka HOK
paBHOBECHUS TeJla Mo ICUCTBUEM https://m.edsoo.ru/ff0c3be8
HECKOJIbKUX cui"

16 KonTponbnas pabota no teme bubmmoreka [JOK
«Kunemaruka. Jlunamuka. » https://m.edsoo.ru/ff0c4b74
NMnynec MmaTepualbHONM TOYKHU, CUCTEMBI

17 MaTepUaIbHbIX TOYEK. IMITyIbC CHUJIBL. Bbu6mmoteka [JOK
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabota u momrHOCTh cvitbl. KuHeTnueckas

18 SHEprus MaTepuaibHOM TOUKHU. Teopema bubmmorexa [JOK

P P o p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHICCKOW YHEPTHH
[TorenuuanwsHas sueprus. [loreHnmanbpHas

19 SHEPTHUsl YIPYTO AehOPMUPOBAHHON bubnnorexa [JOK
npykuHbIL. [loTeHIIManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnnanbHbIe U HETOTEHITMATBLHBIE
cuiibl. CBsI3b pabOTHI HEMOTEHIIUATBHBIX

. bu6nmorexa LIOK
20 CWJI C U3MEHEHUEM MEXaHUICCKOM
https://m.edsoo.ru/ff0c478c
SHEPTUU CHCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU
Jlaboparopnas pabota Ne 5
«MccnenoBanue cBsizu pabOTHI CUITHI C

21 W3MECHECHHEM MEXaHWYECKOM SHEePTUH Tela
Ha TIPUMEpEe PacTsHKCHUS PE3NHOBOTO
KTyTay
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

. bubnunorexa LIOK

22 KHMHETH4eCKOoi Teopuun. bpoyHoBckoe

nsuxenue. Audpdysus

https://m.edsoo.ru/ffOc4dc?2
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Macca monekyin. KonuyecTBo BemiecTsa.

23 [TocTostHHast ABoraapo
XapakTep ABMKCHUS U B3aUMOJICHCTBUS
24 yacTHIl BeulecTBa. Moienu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN
o5 WUneanpusrii raz 8 MKT. OcHOBHOE bu6nunorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
26 TemnoBoe paBHOBecue. Temmneparypa u eé€
n3Mepenue. [kana remneparyp Lienscust
AOGcotoTHas TemiepaTypa Kak Mepa
97 CpellHel KHHETUYECKON SHePTruu bubnmnoreka HOK
JBAKEHUSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kinaneiipona
28 3akoH JlanbToHa. ['a30Bble 3aKOHBI
JlaboparopHast pabota Ne
29 6« ccnenoBanme 3aBUCUMOCTH MEXITY
napaMeTpamMu COCTOSIHUS Pa3pesKeHHOTO
raza»
30 N3omporneccsl B ueanbHOM raze u ux Bbu6mmoteka [JOK
rpau4ecKoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
31 KontponbHas paboTa mo teme bubnnorexa [JOK
«MonekynspHas pusmnka.» https://m.edsoo.ru/ff0c6a50
BuyTpennss sueprus
TEPMOJUHAMHUYECKON CUCTEMBI U CTIOCOOBI
32 e€ n3meHeHus. KomuuecTBo TEMIoTh U brbmmorexa [TOK
https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHsIs sHeprus
0JIHOATOMHOTO HUJICAIbHOT'O Ta3a
bu6nmorexa LIOK
33 Bzt Teronepesaty https://m.edsoo.ru/ff0c5c36
VY nenbHas TENIO0EMKOCTh BEIIECTBA.
34 KonunuecTBO TEmIoThl pu Temionepeaaye. bubmmorexa [TOK
. https://m.edsoo.ru/ff0c5¢c36
AmabaTHBIN mpoIecc
35 I1epBbIil 3aKOH TEPMOAMHAMUKU U €T0 bu6muoreka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
36 HeobOpatumocTs mporeccoB B MpUpoIe. bubmmoreka [JOK
BTopoii 3ak0H TepMOIMHAMUKHN https://m.eds00.ru/ff0c6230
37 [Tpunuun neiicteus u K1 Tenosoi bubmuotexa [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
38 ukn Kapno u ero KII{
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DKosoruyeckre mpoodIeMbl

39
TETIOPHEPTETUKH

40 O6o0maromuii ypok « MoseKyJisipHast bubmuorexa [IOK
¢uznka. OCHOBBI TEPMOJMHAMUKI) https://m.edso00.ru/ff0c6938

41 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

42 AOconoTHAs 1 OTHOCHTEJIbHAS BIIAXKHOCTh bubnuorexa [JOK
BO3ayxa. HacellienHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminyeckue u
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnmnoreka HOK

43
KpUCTAIIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl

44 [InaBnenue u kpucrammzanus. Y aenbHas bubnnorexa [JOK
teruioTa miasneHus. Cyomumarus https://m.edsoo.ru/ff0c6708

bubnunoreka LIOK

45 % 0

PABHCHIE TEILIOBOTO baianea https://m.edsoo.ru/ff0c6820

46 DnekTpusanus Ten. DIEKTPUUECKUH 3apsi. bubmmoreka [JOK
JIBa BuJa SIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U

47 H(I))JI MPOBOJHUKHU 3aK(I:H COXpAHEHUS bubmmorexa [IOK

YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa

48 B3aumopeiictBue 3apsnoB. 3akoH Kyona. bu6nmorexa LIOK
ToueuHslil 2EKTPUYECKHAN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

49 [IpuHUUI Cynepno3UIUH JIEKTPUUECKUX brbmmorexa LIOK

P vu YHep " . P https://m.edso0.ru/ff0c6df2
nonieit. JIunum HanpsHKEHHOCTH

50 PaboTa cuit anexkTpocTaTuuecKkoro mossi. bubmuorexa [IOK
Ilorennuan. Pa3HoCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOIHUKH M TUIJIEKTPUKH B

o1 3J'Ip€I<T J(l)CTaTI/I‘-IGjICKOM noljw bubmmorexa LIOK

P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi TpOHUIIAEMOCTh
DNEeKTPOEMKOCTb.

59 Konzaencarop.O1ekTpoeMKOCTh IIOCKOTO bubmuotexa [IOK
KOHJIEHCAaTOpa. JHEePTrHsl 3apsSKEHHOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCAaTOpa

53 JlaGopatopnas pabora Ne 7"13mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

54 KonTponbhas pabora no teme " bu6muoreka [JOK

OnexTpocTaTka."

https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
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[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIILHOTO
arrapara, CTpyMHOro npuHTEpa.
DJIeKTpOoCcTaTUYECKas 3alluTa. 3a3eMJICHUE
AIEKTPONPUOOPOB

56

DNEeKTPUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrosuusiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBIICHHE.
3akon OMa Jy1s ydacTKa 1enu

57

[MocnenoBarenbHOE, MapaieabHOE,

CMEIIaHHOE COCJMHEHHE TIPOBOIHUKOB.
Jlaboparopnas pabota Ne 8 «3yuenue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOB»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0

58

59

60

61

62

PaboTa 1 MOUTHOCTB IEKTPHUECKOTO
Toka. 3akoH J[xoyms-Jlenna

3akon OMa /715 TOJTHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopatopHas padora Ne 9
«3mepeHune 3IeKTPOABHKYILEH CHIIbI
HMCTOYHHKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSD)

KonrtpomnbHas paborta no reme «
IToCcTOsTHHBIN dIIEKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX CpEAAX»

OneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

OnexTpuueckui TOk B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

bubmmoreka IIOK
https://m.edsoo.ru/ffOc82ba

63

[TonynpoBoAHUKH, UX COOCTBEHHAs U
MpUMecHas poBoauMocTh. CBolcTBa Pp—
n-nepexoxa. [TonynpoBoIHUKOBBIE
npubopsI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIEKTPUYECKHI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

bubnunorexa LIOK
https://m.edsoo.ru/ffOc86fc

65

DNEeKTpUYECKHUI TOK B razax.
CaMOCTOSTEILHEIN U HECAMOCTOSITEIILHEBIN
paszpsa. Monnus. [1nazma

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c88be

DNeKTpUuYecKue MpuOOpPhl U YCTPOHUCTBA U
66 UX MpakTuyeckoe npumenenue. [Ipasuna
TEXHUKH 0E30MIaCHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOc8a8a

67 O06006marmui ypok «IEKTPOTUHAMHUKA)

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8f6c

PezepBHblil ypok. O000maronmii ypox mo
teMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

TemaTnuyeckoe MJIAHMPOBAHHE € YKa3aHHEM KoOJMYecTBa 4acoB s 11 kiacca

Ne Tema Kom-Bo Koma-Bo Koma-Bo
4acoB J.p. K.D.

1 [ToBTOpEeHUE 3 Bxoanas

2 [ToCTOSTHHBIH AIIEKTPUUCCKHI TOK 8 2

3 DNEKTPUYECKUN TOK B Cpeax 5 1

4 MaruuTtHoe 1oJjie 5

5 DneKTpoMarauTHast MHIYKIUs 4 1

6 MexaHu4deckue KojieOaHus U BOJIHBI 7 2
DNeKTpOMarHuTHbIE KoJieOaHus u 8 1
BOJIHBI
3aKOHBI FTEOMETPUYECKON ONTUKH 5 1

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1.Pabouas nporpamma dusuka. bazossiil ypoens. 10-11 knaccer
2.Yuebnuk : [I'.A.Mskumes, b.b. byxosueB®usuka. 10 xmacc. —
«ITpocsemenue» 2023r

3.Yuebnuk : I'.S.Msaxumes, M.A.IlerpoBa. ®usuka. 11 kmacc. — M.: [Ipoda,

2021r.

4. KOHTpoOJbHBIE W caMOCTOsITEIbHbIE paboThl mo ¢uszuke 10 kmacc k
yueOHuky [ .S.Mskumea ®uszuka. 10 wmacc. ['pommea O.U. -M..:
HN3nmarenbctBo «Ok3amen» 2018.

5. Coopnuk 3ama4 1o ¢pusuke 10-11 MznarenserBo «Ok3amen» 2023

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCHBI CETH
UHTEPHET
1. bubamoreka LIOK https://m.edsoo.ru/7f416194

2. Enunas kosuteknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoBhttp://school-
collection.edu.ru/catalog/



https://m.edsoo.ru/7f416194
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

3. denepanbHbIi IEHTP HHPOPMAITMOHHO- 00pa30BaTEIbHBIX
pecypcoshttp://fcior.edu.ru/catalog.page

4. Caiit- «OnemenTapHas ¢usuka» http://elfiz.ru/

5. Caiit- «KiaccHas ¢wmsuka uis mro0o3HaTenpHbIX» http://class -
fizika.narod.ru/index.htm



http://fcior.edu.ru/catalog.page
http://elfiz.ru/
http://class/




