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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUU TIpenojiaBaHus yueOHoro mpeamera «Duszmka» B 00pa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAY4YHOU KapTuHbI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yuenun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miiaHUpyEeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pPEATH3aLUU MEXIPEAMETHBIX CBA3EH (U3UKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
LeNU U3yuyeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIJIaHUPYEMbIE
pe3ysnbTaThl OCBOCHHUSA Kypca (PU3UKW: JIMYHOCTHBIE, MeETallpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Du3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, HM3y4aeMbIX XHUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenessieT  XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUpPOBaHHE YMEHHH NPUMEHSATh HAYYHBIA METOJ
MO3HAHUS [IPU BBIIOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca Gpu3nku 111 ypOBHS CPEHETO 00IIeT0 00pa30BaHMS MOJIOKEH
pPAA Ui, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTHUYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PM3UKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK M COBPEMEHHON (DU3UKH.



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

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypc hbusuku rpeamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POPMHUPOBAHUE MPEICTABICHUN O
CTPYKType MOCTPOEHUsI PU3NYECKON TeopuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU pean3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH 00YyYaroIuXcCs.
J1y1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPhIE B Iporpamme
no (usuke OObEIMHEHBI B OOIIMI CIHUCOK YYEHHYECKUX MPAKTHUYECKUX PadoT.
Boijenenrie B yKazaHHOM MepeyHe J1abOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHusl KabuHeTa ¢usuku. [Ipu
3TOM O0ECTeunBaeTcs OBJAJCHHE OOYYarONIMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yIeiseTCsl PEIICHUIO0 PACUETHBIX M KAUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOIO pasliena Kypca, Tak M UHTErpUpysl 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCA 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXkKAIOUICH
XKU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOJENM A CHUTyallMd MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrniedyeHn0 y4eOHOro mporecca 0a30BbIil YpOBeHb Kypca (M3HKH Ha YpPOBHE
cpenHero ooOmero oopa3oBaHUsl JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 IUKIa. B xabuHeTe Pu3MKu JOIKHO OBITH HEOOXOAMMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢du3MKe YICHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JemoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHeYMBaeT TMOCTaHOBKY
NEPEYUCIICHHbIX B IporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMUSI W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX TPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHWYECKUX HPAKTUYECKUX pPadoT
dopMupyeTrcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUSL JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYyYarOIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYUHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3ysIbTaTa H3yueHHUsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BAHHEM
(bu3nyeCKUX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU AJST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei oOecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0Iero o0pa30BaHuUs:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHMH NPUMEHATH TEOPETHUUYECKHUE 3HAHUSA IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJlaHHOM
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3gaHue PU3NIECKOW MOJEINH, aJIeKBATHOW yCIOBHSM 33a4uH;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHalu3a U HHTeprpeTanuu UHGOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMI JJIS Pa3BUTHS YMEHHUI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B He/eN0), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
IpoBeNEeHHUs J1a0OpaTOPHBIX pabdOT M OMNBITOB € YYETOM MHIWBHUAYaJIbHBIX
0COOEHHOCTEH 00YyUaroIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. PoJb 3KkciepuMeHTa U TEOPUH B MPOLIECCE TO3HAHUS TPUPOAbI. DKCTIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnuecKkue 3aKOHbl U T€OPUHU. [ paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHWU COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasloroBble W IU(POBBIE HU3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBobogHOe nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuonuHeitHoe nBrkeHUE. [[BUKEHNE MAaTEPUAIBHON TOUKHU MO OKPY>KHOCTH
C MOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne nBukeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPWU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHS MEXAY ITyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU KHIKOCTH.

N3yuenue aBuxKEHUS Tesa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cyneprio3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHE MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIBEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuenue aBmxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT uX AehOpPMAIIHH.

HNccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NmMnynbe cuilbl U1 U3MEHEHHE HMMITyJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumaneHas SHEprusl. [ToTenuuanbHas SHEPTUs YIpyro
nedhopMUpOBaHHON NPy KUHBL. [ToTeHIIMaIbHAS SHEPT U Tea BOJINU3H MOBEPXHOCTH
3emun.

[loTeHunanbHble W HENOTEHUUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHndeckre yCTpOWCTBA U IMPAKTUUYECKOE NMPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI JBYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS HU
B3aMOJEUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Mosekya. KomnuectBo Bemectna. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [ansToHa. M3omporniecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OmnbiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmonuHamuueckass cucrema. BHYTpEeHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3TydeHUE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMUKH K HM3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Ko3p@uIMeHT moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUSL. DKOJIOTMUYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYTBUIKM TOJ JEUCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

M3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela MpH TeIuionepeaaye.

OneIT N0 a1abaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJIbHAS BIIAXHOCTh BO3ayXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaisl. llnaBineHue u
KpUCTaJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHue TEMI0BOTO OagaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NaPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHusl 1 MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEeKTpUIecKuid 3aps. [[Ba Buaa 3neKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsi.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYIEPIIO3ULIAN BJICKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro nojs. [lorennuan. PasHOCTh TOTEHIHAIOB.
[IpoBOAHUKN W [HUAJIEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: SIIEKTPOCKOIL,
AIIEKTPOMETpP, DBIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepenune 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBICHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIasi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akoH Oma 114 OJHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
oJIynpoBogHUKOB. CBoOMCTBA p—n-niepexoaa. [lomympoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKUuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuuecKkue yCTpPONCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBLIHN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHnHoOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa U NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COAEpPKATEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMd MaTE€MaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE, MOJICIIb, U3BMEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOW mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIECHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASL MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIH30BAHMEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE€ HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe nonie. INeKmMpoOMaZHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3niny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOW WHAYyKUMU. KapTuHa JNMHUKA MAarHUTHOM WHIAYKLIHUM T1OJIS
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe T10J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUWH
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJBIKYILAs CUjla HWHIYKIMU. 3aKOH 3JICKTPOMarHUTHOM
nHaykunu apanes.

BuxpeBoe »aiekTpuyeckoe Tosie. ODJIEKTPOJABIKYIIAS CUla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIAYKUMH. OJIEKTPOJABIKYIIAS  CHJA
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TMOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHIYKIHH.

[Tpasuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY € TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHMUA.
["apmonunyeckue konebanus. [lepuon, wacrora, ammmryna u (aza KoseOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTH4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu raApMOHUYECKUX KOJICOaAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTHUS MEXIYy MEXaHWYEeCKUMHU U
AEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPruu. DKOJIOTUYECKUE PUCKHU TPH MPOMU3BOJCTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

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



Halmnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl Ipy3a.

HccenenoBanne MEPEMEHHOT0 TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNurtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aius, nudpakius,
uHTepdepeHus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHUEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbI.

TexHuyeckue yCTpPOWCTBa M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabnrogeHnue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHuH.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE, ITPETIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoenue n3oOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{ger.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOSIHUE
U omnTHYecKas cuia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHUMyMOB TIpM  MAaJE€HUUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIIEHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanrie CBONCTB N300paKEHUHN B JIMH3aX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerne natepdepeHIny CBETA.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenune ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipu3anuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3MmepeHne nokazaress npesioMJIEHUs CTEKIIa.



HccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX.
Halnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHONA TEOPUH OTHOCUTEILHOCTH

[ paHUIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITyJIbC (POTOHA.

OTtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue IDiinHmreiHa 11 Gorordpdekrra. «KpacHas rpaHuia
dhoToaddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyroi. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsaspHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAaIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HaOmnroienue IMHE4aToro cnekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeerneHnio coctaBa paJuoakTUBHOTO
m3nyuenusi.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa IeilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. ODIEKTPOHHBIM U TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 SIEP.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpouCTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuu skcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHUH.

Bun 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBI>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM MOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3ydeHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JJIsI OPENICTICHUS TI0JIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuydoro [lyTu.

Oo6o0maromniee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3NUECKON TEOPUU B
dbopMHpOBaHUY TPECTABICHUHN 0 (HU3NIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOHIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJIECHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHs B 11 kiacce oCyIiecTBIsSIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (Gu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DSJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW MNpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPHUPOJIE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX
TeJ, MEXaHW3MbI 00pa30BaHMs KPUCTALUTMIECKON PEIIETKH, CIEKTPATbHBIA aHATU3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, panap, paguoNpUEMHHK, TEIEBU30pP,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa « PU3nKay JOTHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroOlMXCsli PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIUOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucymero pu3nveckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SIKOJOTUYECKUX MPOoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHre ONbITa JEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

C()OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! PU3HKHU OCYIIECTBIISAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIIBHOCTh
WHJVMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUe0OHbIE JeiiCTBUSA
ba3oBble jornueckme geicTBUs:
CaMOCTOSITEIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH MOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH padOTy B YCIOBUSAX PeaJbHOTO, BAPTYATIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:
BJIAJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH MOHATHUSIMU M METOAAMHU
buznuecKoil HayKu;



BJIIAJICTh HaBBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pemieHusl 3amad (U3MIECKOTO CONEpIKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBA CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPHUH PEIICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTHUECKYIO 00JacTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pabora ¢ nunpopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPECTBAa  WH(MOPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e301aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4ETOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMAIBLHYIO
dbopMy npencTaBiICHUs U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBHUSA:
OCYIIECTBIISATh OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU AESITEIHHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallMd M CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATbHOU
paboTHI;

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

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid C y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOIIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUUA HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATH MO3HABATENIbHYIO NESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYAWIMH B 00JaCTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTAaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallluH, BbIOOpa BEPHOTO
pELIeHHS;



yMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPU aHAINU3E pe3yJIhTaTOB
NEeATEIbHOCTH;

MPUHUMATh Ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPaBO APYTUX HA OIIHOKH.

B nporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
dbuzuke IS YpPOBHA CpeaHero obOmero oOpa3oBaHUS Yy O0O0YYarOIIUMXCS
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTHKCHHIO LU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWM OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K xoniry o6yuenus B 10 kiacce nmpenaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JACSATEIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsij] Py pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUM CTPOCHMS BEIECTBA U



INEKTPOINHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE O OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE
ten, nuddys3us, OpOYHOBCKOE IBWIKEHHE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
W3MEHEeHHEe Oo0BhEMa TeNl MPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PAaBHOBECHE,
WCIIapeHue, KOHACHCAUMs, IUIABJICHHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILIEHUE JABJICHUSA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXKIY IapaMeTpaMHu COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/ICCTBUE 3aPSJI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOJB3Ysl (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHIa,
VMITYJIbC T€JId, KUHETUYECKAsl SHEPIUs, NOTCHIUAIbHAS JHEPTHUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, NPU ONKHCAaHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UMYECKYIO BEIMYHMHY C APYTUMHU
BEJIMYMHAMM;

ONUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUYEeCKUe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasl dHEPIUsi XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPECIHECKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, paboTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMHU BEJIHMUMUHAM;

OIACBIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD TOJIsI, IIOTEHIHUAJ, PA3HOCTh MMOTEHIUAJIOB;
Py ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W €IUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (M3UYECKYIO BEJITUYMHY C IPYTUMHU BEJIMUUHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI ¥ MIPUHIMUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIWHM, 3aKOH COXPAHEHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIUIOBOTO JBUKEHUS MOJICKYJ C
a0COJIFOTHOM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsana, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYIO
(bOpMYTHUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TIPUHIIHITHI ICHCTBYS MAITUH, MPUOOPOB U TEXHUIESCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIEIOBAaHUIO (PU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISATH NPSMbIe U KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHHUs U MCIONIb30BaThb HU3BECTHHIE
METO/bI OLIEHKHU IMOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BEJTUYUH B BUJIC
TaONHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEpUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy10BaHUS;

pemaTh pacu€THbie 3a7a4d C SBHO 3aJaHHOW (U3UMYECKONW MOJIETbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI U PUHIIMIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHC ABIICHUS,

UCIIOJIb30BAaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpeMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOpMALMK, MOJTYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TOBCEIHEBHOM KU3HU IS
oOecnieueHnss O€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMh U TEXHUUYECKHUMHU
YCTPOMCTBaMHU, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CpEAE;



paboTath B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneisiTh OOS3aHHOCTH U
TJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, a/ICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTHUUECKOW NEATEIBbHOCTH IOJIEH, IEIOCTHOCTh U €IMHCTBO
bu3HUecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (U3MUECKUX MOIEIICH:
TOYCUYHBIN JICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MPHU pEUICHUU (PU3NYECKHUX
3aj1ay;

pacro3HaBaTh (pU3NYECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DJICKTPUUYECKAS TTPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAasi WHAYKIWSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaXKEHUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (poTod3ddheKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas
PaIMOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BeEIIECTBA (DJICKTPUYCCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3IMUHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsS (DU3UUYECKUE BEITMYMHBIL:
IEKTPUUECKUI 3apsil, CWJa TOKa, JJICKTPUUECKOE HAMPSIKEHHE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIKYIAsS CHUJIa, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmmepa, cuia JlopeHiia, WHIyKTHBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUYCCKOTO M MAarHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KoJeOaHnii B KoysieOaTeTbHOM KOHTYpE, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKas CHJIa JIMH3BI, MPHU OMKMCAHWM MPABUILHO TPAKTOBATh (HU3MYCCKHUI
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, MX OO0O3HAUeHHS U EAUHMIIBI, YKa3bIBaTh
(b OopMyJIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYNHY C IPYTUMH BETUYUHAMY,

OMHCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HCIOJIB3YS
bu3NYecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUW TMPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIEIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHUSl SHEPrUM, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YMciia, MocTysatkl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIpAXKEHHWE U YyCIOBUS (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpEIENATh HAIIPaBJICHUE BEKTOPA UHIYKIUA MAarHUTHOT'O MOJISl TPOBOIHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX W3MEpPEHUMN: MPU 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPE/JI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOIUIl U TpapUKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATEIbCKOW U MPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
o00opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BEIOMPATh (PU3UYECKYI0O MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIEe NIl €€ pEIIeHUs, MPOBOJUTH PAcU€Thl M OLIEHWBATH PEATbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMyJApHOW WHGOpPMAIMU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEro MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 115
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPY’KAIOIIEH Cpeae;

paboTaThb B TIpyHIe C BBHINOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO PpacCHpelesTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PELICHHE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 9acoB
HaunmenoBaHmue pa3xesioB 1 TEM

MPOrpamMmmbl Bcero

Ne i/
padoThI

Paszpea 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUA

KonTpoJabHbIe

IIpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 KunemaTtuka https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazneny 18

Pasnen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBEBI MOJIEKYIISIPHO-

3.1 . yIp 9 1 https://m.edsoo.r1u/HRGVENOPE
KHUHETHYECKOU TEeOpUH

3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
ArperaTHbBIE COCTOSIHUS BEIIECTBA.

33 P - 5 https://m.edsoo.ru/HSM355JCH
®dazoBble IEPEXOAbI

Hroro no pazneny 24

Pasnea 4. JIEKTPOJANHAMUKA

4.1 DJIEKTPOCTATHKA 10 1

https://m.edsoo.ru/LSRP72QLI




IToCcTOSAHHBIN JIEKTPUUYECKUH TOK.

4.2 12 https://m.edsoo.rt/GEWTDQXWW
ToKM B pa3IMyHbIX cpeaax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne ni/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
M .0
1.1 ATHITHOE ToJe. JICKTpoMAartiTha 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHTYKITHS
Hroro no pazneny 11
Paszgen 2. KOJIEFAHUS U BOJIHbBI
MexaHU4YeCKHUe U PJICKTPOMArHUTHBIC
2.1 9 1 https://m.edso0.ru/3TLNQKPG6
Koae0aHus
MexaHn4YecKre U 3JICKTPOMArHUTHBIE
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHEI
2.3 Omruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edso0.ru/AQUCOVDK?2
OTHOCUTEIHHOCTH
Hroro no pazneny 4
Paszagen 4. KBAHTOBASI ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM ONTHUKHU 6 https://m.eds00.ru/SWOVAWOQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MCIDZXQ




Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EOD6KXI19
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O06o0m1aro1iee TOBTOPCHHE 4 https://m.edso0.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHoe Bpems 3
OBHLIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
®usuka — Hayka o npupoae. Hayunsie
1 1 https://m.edsoo.ru/YXGQSPM1P
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUT
2 COBPEMEHHOI HAyYHOI KapTUHBI MUpPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JEATEIbHOCTHU JIIOIEH
MexaHn4eckoe JBHKEHUE.
OTHOCUTEIHHOCTh MEXaHUUECKOTO
3 1 https://m.edsoo.ru/RSOAQVS5ZX
neuxeHus. [lepemenienue, CKOpocTs,
YCKOpEHHE
PaBHOMEpHOE psIMOIIMHENHOE
4 p P 1 https://m.edsoo.ru/L8IPY2JEZ
JIBIKEHUE
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE
5 YEROP P 1 https://m.edsoo.ru/MDIDKJOUB
JIBUKEHUE
CBoOomHOe masieHne. Y CKopeHue
6 8 A P 1 https://m.edsoo.ru/MXPLZIX8]
¢BOOOIHOTO ITaIEHNUSA
KpuBonunerinoe npmxenue. [[Bmxenue
7 P . g A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUATBbHOU TOYKHU IO OKPYKHOCTH
[Ipunuun otHOocuTeNnbHOCTHU ["anunes.
8 HuepuuansHble CHCTEMBI OTCUETA. 1 https://m.eds00.ru/J6QY7N3WN
IIepssiit 3akoH HproToHa




10

Macca tena. Cuna. [Ipunmun
CyIepro3uiuu cuil. Bropoii 3akox
Herorona miis MarepuanbHOM TOYKH

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I14UAN

11

3aKoH BceMupHoro tsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCTh

https://m.edsoo.ru/D13D593MU

12

13

14

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. Koaddumuenrt tpenus.
Cuna conpoTUBICHHUS IPU IBHKEHUU
TeJIa B )KUIAKOCTHU HITH ra3e

IToctynarensHOE M BpamaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenTt cunsl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO TEA

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

HNMnynbec MaTepuanbHOW TOYKH,
CHUCTEMBI MAaTEPHAIIBHBIX TOYEK.
Hmnynbce cuitbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE BUIKEHHE

https://m.edsoo.ru/M5SJQTKNWC

16

PabGora 1 MOIITHOCTE CHIIEL.
KuneTtnueckas sHEprus MaTepuaibHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPTUU

https://m.edsoo.ru/J1V59L.28B

17

[ToreHmanpHas 3HEPrUsl.
[ToTeHumanbHas YHEPrUs ynpyro
nehOpMUPOBAHHON MPY>KUHBI.

https://m.edsoo.ru/RNEXJW4KF




18

19

20

[TorenuuanbHas 3HEeprus Tena BOIU3U
MOBEPXHOCTU 3eMITH

HOTGHHI/IaJ'IBHI)IC 1 HCMMOTCHIIMAJIBHBIC
cuibl. CBAI3b pa6OTI)I HCIMMOTCHIIMAJIBbHBIX
CHJI C I3MEHEHHEM MEXaHHUYSCKOM
OHCPIrun CUCTEMEI TCII. 3aKkoH
COXpPaHCHUA MEXaHHYECKOM OHCPIrun

JlaboparopHas pabota «lccrnenoanue
CBSI3H pabOThI CHIIBI C U3MEHEHHEM
MEXaHUYECKOM SHEPruu Tena Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KTyTay

Konrponbnas padora no reme

«Kunemaruka. /[nunamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxenue. Auddysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U B3AaUMOJICHCTBUS
yacTHUI BeniecTa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

24

Macca MOJICKYII. Komuuecto BCIICCTBA.

ITocrosinHass ABoraapo

Tennosoe paBHOBecue. TeMieparypa u
e€ usmepenue. Illkana remneparyp
Ilenbcus

https://m.edsoo.ru/FLIBAQDI13

https://m.edsoo.ru/WPNY6QASZ

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

https://m.edsoo.ru/UKJFVSBZO




AOGconoTHas TeMieparypa Kak Mepa
CpEeHEW KHHETUYECKON SHEPTUun

26 https://m.edsoo.rt/BXUDVDG2F
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

27 3akon JlanpToHa. ['a30BbIe 3aKOHBI https://m.edsoo.ru/Y3IWB6613A
JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHUMOCTH MEX/y IapamMeTpamMu https://m.edsoo.ru/35DBLKT96
COCTOSIHUS Pa3pPEIKEHHOTO razay

29 Hsonpouieccal B HACAIbHOM rase H HX https://m.edso0o0.ru/OZJ3KZNI5
rpaduyeckoe npeacTaBIeHue
BuyTtpennsist sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonmuectBo https://m.eds00.ru/9JQITVXI8
TEIJIOTHI U paboTa. BHyTpeHHsIs1 sHEpTUs
OJIHOATOMHOTO UJCAIBHOTO Ta3za

31 Bunae! renonepenaun https://m.edso00.ru/36JJI20W9
VnenpHas TEMI0EMKOCTh BEIIECTRA.

32 KommuecTBo TemioTs! npu https://m.edsoo.ru/SK3Y4H86L
Teruionepenaye. AauadbaTHeIi mpoiecc

1 ITepBblii 3aKOH TEPMOJMHAMUKH U €70 hitps://m.cdsoo.rw/2HOGR3GAR
MPUMEHEHNE K U30MpoIieccam

34 HeO6pilTHMOCTB HpOTIECCOB B NPHPOZE. https://m.edso00.ru/S8SLWDFT8
BTopoii 3ak0H TepMOIMHAMUKHN

35 Hpwmunn aericrsns u KT tennosoi https://m.edsoo.ru/DLCDEAAUC
MaITuHbI

36 [uxn Kapno u ero KIIJ] https://m.edsoo.ru/4XPSAOVIM

37 JKooruHeckHe npodem! https://m.edsoo.ru/PO7ZMYMSI

TCIINIOOHCPICTUKHA




38

39

O6o6maromuii ypok «MonekysipHast
¢u3uka. OCHOBBI TEPMOIMHAMUKI

KonTponbhas pabota no teme

«MonekynsipHas ¢puzuka. OCHOBBI
TEPMOIMHAMUKI

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u KOHICHCALIHSL.
Hcnapenne n kunenue

https://m.edsoo.ru/X48Q078EE

41

42

43

AOCOIOTHAs U OTHOCUTEJIbHAS
BIIQXKHOCTh BO31yXa. HaceleHnsiii map

Tépnoe Teno. Kpucraminueckue u
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KpucTauioB. JKUIKue KpUCTAILIbI.
CoBpemMeHHbIE MaTepUalIbl

IInaBnenue u KpucTtauin3anus.

VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarus

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

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIIOBOTO OanaHca

OnexTpuzanus Teil. JNEKTPUIECKUN
3apsn. [IBa Buga aJIeKTpUUECKUX
3apsoB

[IpoBogHMKY, TUANEKTPUKH U
MOJIyIIPOBOIHUKH. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOTO 3apsia
B3aumopeiictBre 3apsiaoB. 3aKoH
Kynona. TodeuHslii anexkTpuyecKuit
3apsn

https://m.edsoo.ru/OJUXGN2I1

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

48

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.
[IpuHIMO Cynepno3uiinm

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




49

AJIEKTPUYECKUX ToJe. JInnuu
HaIPsKEHHOCTH

PabGoTa cun SJICKTPOCTATHUYCCKOI'O I10JI4.

IMorennuan. PasHocTh MOTEHIINAIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJIGKTpI/I‘IeCKaﬂ IMPOHUIIACMOCTD

https://m.edsoo.ru/12P2S3127Z

51

52

OnekrpoéMkocTh. Konnencatop
ONeKTPOEMKOCTD MJIOCKOTO
KOHJIeHcaTopa. DHeprus 3apsuKeHHOTo
KOHJICHCATOpa

https://m.edsoo.ru/BIUPRD52W

https://m.edsoo.ru/XPUKP82VE

53

JlabopaTtopHast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHAEeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IprHIMIT NENCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBATHLHOTO
arapara, CTpyMHOro IIpHHTEpa.
DNeKTpOoCTaTUYECKas 3allHTa.
3a3emileHne AIEKTPONpuOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNIEKTPUUYECKUI TOK, YCIOBHS €r0
cyniectBoBaHusA. [I0CTOSHHBIN TOK.
Cwita Toka. Hampsixenne.
Comnpotusnenue. 3akon Oma jist
yJacTKa Ienu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHHKOB.
JlaGopaTtopHnast pabora «3yuenue
CMEIIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR




57

58

59

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

3akon OMa aJ1s MOJTHOM (3aMKHYTOM )
aneKkTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«3mepenue DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

Peseprurlit ypok. KontponbHas pabota

1o Teme "DIeKTpouHaMuKa" /
Bcepoccuiickas mpoBepodHas paboTa

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5X

60

O06o0manmui ypox
«QnexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/PS6MDY07H

61

DJEeKTpOHHAS TIPOBOJMUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTB COMTPOTHBIICHUS
METaJUIOB OT TeMIepaTypHl.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/ WMNNBQL9H

62

63

64

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—n-niepexoa. IlomynpoBogHUKOBEIE
npuOopbI

DNEKTPUYECKUH TOK B pPacTBOPAxX U
pacIuiaBax 3J€KTPOJIHUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALIM.
DneKTpoan3

https://m.eds00.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

https://m.edsoo0.ru/QUOQUWVI1




DJIEKTPUUYECKUI TOK B ra3ax.
65 CamocTosiTenbHbIN U
HECaMOCTOSTENIbHBIN pa3psal. MonHus.

ITna3zma

DnekTpuueckue mprudopbl U yCTpoicTBa
66 Y UX MPAKTUYECKOE MPUMEHEHHUE.
[IpaBuna TexHuKH 0€30MaCHOCTU

KonTponbhas pabota no Teme
«Onekrpocraruka. [TocTosHHBIN
ANEKTPUUYECKUN TOK. TOKU B pa3NIuYHBIX
cpenax»

67

PesepBHeIil ypok. O000IaromInii ypok

68
no temaM 10 kitacca

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

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3anuMoOJIeHcTBHE. MaruuTHOE moJe.
Bekrop maruutHON MHAYKIMU. JIMHUM
MarHuTHON UHAYKIMU

MarauTtHoe I10JIe IMPOBOAHHUKA C TOKOM.

OnbiT Opctena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM

KoaudecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo.ru/4DMOYIIN6

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

Jlaboparopnast pabora «M3yuenue
MArauMTHOI'O IIOJIA KaTyIIKHU C TOKOM)»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBMEe MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
Jlaboparopnast pabota «MccnenoBanue
JIEHCTBUS MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM

https://m.edsoo.ru/UVHDISEX4

JleficTBe MarHUTHOTO MOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopennia. PaGota cuier Jlopenia
DOnekTpomMarauTHas HHAyKus. [ToTok
BEKTOpa MarHUTHOU uHAykuuu. J/1C
WHJyKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
nnayknuu dapanes

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

https://m.edsoo.ru/VA26C9C3J




10

JlabopaTopHas pabora «lccnenoBanue
SIBJICHUS 3JIEKTPOMArHUTHOMN
WHITYKIA

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TeXHquCKHCYCTpOﬁCTBaIIHX
INIPpUMCHCHHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArutThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HHAYKIWMOHHAA I1€Yb

Ob6o06maromuit ypok «MarauTHoe mnosie.
DNeKTpOMarHuTHAsE MHIYKIIUS»

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

11

Kontponbnas paboTa mo teme
«MarnuTHoe noje. DJIeKTpOMarHuTHas
HUHIAYKOUSA

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

12

CB0OOIHBIE MEXaHNYECKME KOIEeOaHMS.
Iapmonnueckue konebanus. Y paBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamenue saepruu

https://m.eds00.ru/9Y6GY WEVP

13

14

Jlaboparopnas pabota «lccrnenoBanue
3aBUCUMOCTH TIEPHO]Ia MATBIX
KoJieOaHU# Tpy3a Ha HUTHU OT JJTUHBI
HUTU U MaCCHI TPy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
U/ICAUTFHOM K0J1e0aTeIbHOM KOHTYPE.

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD




15

Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariMTHbIMHA KOJICOAHHSIMH

®opmyiia ToMcoHa. 3aKOH COXpaHEHUs

SHEPTUH B UIeaTbHOM K0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasnenue o 3aTyxarmux
KoseOaHusx. BelHyX1€HHbIE
MexaHudeckue kojebanus. Pesonanc.
BbIHyX1eHHBIE 3JIEKTPOMarHUTHbIE
KoseOaHus

https://m.edsoo.ru/FMBDWPPG4

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancpopmarop. IIpoussozacrso,
nepenaya u noTpediaeHue
ANEKTPUYECKON SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, JTMHHUI
JJIeKTpoIepesady

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynerypa ncnons3oBanust
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KU3HU

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

21

MexaHuuyecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon. CkopocTh

https://m.edsoo.ru/W2XBOR3HJ




22

pacrpoCTpaHCHUA U JJIMHA BOJIHBI.
HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

3ByK. CKOpOCTh 3BYKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

https://m.edso0.ru/Z827Q6V70

23

9HeKTpOMaFHI/ITHLIe BOJIHBI, UX
cBOKcCTBa U cKopocTh. [Ikana
OJICKTPOMArdHMTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

25

[IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBsa3u. Paguonokanus

KontponbHas padota «Konebanus u
BOJTHBD»

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

https://m.edsoo.ru/IHURON&S0OB

26

[IpsimosinHENHOE pacpoOCTpaHEHHE
CBETa B OIHOPOJHOM cpene. ToueuHbli
HCTOYHHUK cBeTa. JIyu cBera

https://m.edsoo.ru/HUF74NDOW

27

28

29

OTtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenue n3obpaxeHuii B
IUIOCKOM 3€pKajie

IIpenomiienue csera. [lonnoe
BHYTpPEHHee oTpakeHue. [IpenenbHbiin
YTOJ1 OJIHOTO BHYTPEHHETO OTPaKEHUs

JlaGopatopnas pabora «M3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

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

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [locTpoenue nzodpaxeHuii B
nrH3e. PopMylia TOHKOM JIMH3HI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300paXKCHUH B JIMH3AX)

https://m.eds00.ru/Q1ZCMWI980




32

33

34

Hucnepcus cera. Ci0XHBIN COCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

Nurtepdepennus ceta. udpakius
cera. JludpakiuonHas pemerka
[TonepeyHOCTh CBETOBBIX BOJIH.
[Monsipuzanus ceera

https://m.edsoo.ru/K9OWVKE]11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2I18XYOJ

35

36

37

OnTrueckue npuOOpbI U yCTPOCTBA U
yCII0BUs UX 0€30I1aCHOI0 IPUMEHEHUS

FpaHI/IHH IMPUMCHUMOCTHU KJIACCHYECKOMH
MCXaHHUKHU. HOCTYJ'IaTBI CHGHH&HBHOﬁ
TCOPHUH OTHOCUTCIIBHOCTHU

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJieHre BpEMEHH U COKpAILEHUE
JUINHBI

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/PRGBIFJ5N

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulibl. CBSI3b MacChl ¢ YHEPrUe U
HMITYJIbCOM. DHEPIUs MOKOs

https://m.edsoo.ru/190ZY4BUB

39

40

41

Kontponbnas padota «Ontruka. OCHOBBI
CHELUAaJIbHON TEOpUHU
OTHOCHUTEIIHOCTH»

®oronsl. opmyina [Inanka. DHeprus u
UMITyJIbC (POTOHA

OTKpBITHE U UCCIICIIOBAHUEC
dorordpdekra. Onwite A. I'. Cronerosa

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

https://m.edsoo.ru/PGL5XXSRO




42

43

3akonbl portorddekra. YpaBHeHHE
Ouinmreitna s Gorodrddexra.
«Kpachnas rpanuna» potosddexra
Hapnenne cBeta. OnbiTel 11. H.
JleOeneBa. XuMHUUECKOE JIEHICTBUE CBETA

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
IIPAKTHYECKOE IPUMEHEHHUE:
¢boTo31eMeHT, POTOAATUHK, COTHEUHAs
Oarapes, CBETOIMO]

https://m.edsoo.ru/UFQDRSL5M

45

46

47

Pemenue 3agau mo TeMe «DJIEMEHTHI
KBAHTOBOM OITHKH

Mopnenb atoma Tomcona. OmBITEL
Pezepdopaa mo paccesHUIO 0-4aCTHII.
[Inanerapnas monens aroma

IToctynater bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

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

48

W3nyuenue u nornoiieHue GoToHOB
IIPY NEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPTUM Ha Apyroil. Buasl criekTpos

https://m.edsoo.ru/NNS8BHZYBE

49

50

51

BonnoBsle cBolicTBa yacTull. BoiHbI fe
bpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE
W3JTy4YEHHE

OTKpbITHE PAAHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuo coctapa
PaaOaKTUBHOI'O U3JTYYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
I/I3Hy‘IeHI/IH. BJ'H/ISIHI/IC paI[I/IoaKTI/IBHOCTI/I
Ha )KUBBIC OpI‘aHI/IBMBI

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5




52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-nsiydenue

DHeprus CBA3M HYKJIOHOB B Si7Ipe.

S nepHble peakuuu. SepHbId peakTop.
[TpoGieMbl, MepCIICKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTULbl. OTKpBITHE
o3uTpoHa. MeTo/bl HaOM0IeH!s U
pPErucTpanyy 3JI€MEHTAPHBIX YaCTHL.
Kpyrusiii cron «®yH1aMeHTanbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPay

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHHU. Bu 3BE€31HOTO
Heba. Co3Be3us, SpKUe 3BE3BI,
IIaHETBI, UX BUAWUMOEC IBUKCHUC.
Conneunas cucrema

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

56

57

Comnnne. CoHeuHast akTUBHOCTD.
WcTtounuk sHeprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIIE10BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABIICHUS O
IIPOUCXOXKACHUHN U 3Bosronuu CosHna u
3BE3]T

https://m.edsoo.ru/1JZR54JA0Q

https://m.eds00.ru/GGD3W74Z0




58

59

60

Muneunsiit [IyTe — nama [Manaktuka.
ITonoxxenue u nBuxenue CosHLa B
lNanmaktuke. 'anaktuku. YEpHbIE ABIPHI B
sJipax rajJakTUK

Bcenennas. Pazberanue raiakTHk.
Teopus bonbiioro B3peiBa. PenukroBoe
n3nydyeHue. MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

https://m.edsoo.ru/L2U4S1HU2

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

https://m.edsoo.ru/LJHNL2MCF

61

62

63

64

65

Kontponbnas padota «51eMEeHTHI
aCTPOHOMHU M aCTPOPHUIUKI

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU chepax NesaTebHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3MKN ¥ aCTPOHOMHUH B COBPEMEHHOMN
Hay4YHOW KapTHHE MHpa

O6o6maromuit ypok. Pons ¢pusngeckoii
TeopuH B (HOPMUPOBAHUU
NPEJCTaBICHUN 0 (PU3NYECKON KapTHUHE
Mupa

O6o06maromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJCTABICHUNA O IPUPOJIE

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

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

https://m.edso0.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarauTHoe moJie.
DneKTpOMarHuTHas WHIYKIHS

https://m.edsoo.ru/EVMFIQTP6




PesepBubiii ypok. OnTuka. OCHOBBI

67 . 1 https://m.edsoo.ru/ESABJRK8L
CHenraIbHON TEOPUU OTHOCUTEITBHOCTH
P i K .
68 e3epHbIii ypok. KeanTosas pusnka 1 https://m.edsoo.ru/RARQLVO2]
DJIeMEHTHI aCTPOHOMHH U aCTPODHU3UKH
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha NpUMeEpax pojidb U MecTo (GU3UKU B
L0.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOMN NEATEIIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaabHas TOYKA, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TEJN, TOYCUHBIA JJICKTPUUECKUU 3apsif — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIleCTBA M DJJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHUE, CBOOOHOE NajIeHne
T€J, IBWKEHUE N0 OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
103 nuhdys3us, OpOyHOBCKOE J[BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJ NpU HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCcallus,

IJIaBJI€HUE, KpUCTA/UIM3AlUs, KHUIIEHHE, BJIaXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMUS] ra3a MIpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ra3a B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JBI)KEHHE, HCHONb3ys (U3NYECKHe
BEJIMYUHBI: KOOPJIMHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
. MOIIHOCTh, TPU ONHUCAHWU TPABHIHLHO TPAKTOBaTh (PUINYCCKUI
CMBICTT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EIUHMIIbI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BETHUHUHY

C ApYI'MH BCIUYNHAMUA




10.5

OnuceiBaTh HM3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUECKHUE BEJIWUYHMHBI: JaBJICHHE Trasa,
TEeMIeparypa, CpeAHss KUHETHYEeCKas OSHEPrus XaOTHYECKOTO
JIBIOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbBIX BEJIUYUH, UX O0O3HAYCHHUS M CIMHHUIbI, HAXOIUTh
GOopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3NYCCKYIO BCIUYHHY C

APpYyTUMH BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE DSJIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBL:  DJJICKTPUYECKUU  3apsl,  DIEKTPUYECKOe  IOJeE,
HaIpPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAaKTOBATH ¢usznyeckuii  CMbICI
UCMOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHATM3UPOBaTh (PU3UYECKUE TIPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkne 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIArOTeHuUs, I,
IT u III 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIUIL
paBHOIIpaBUsA HMHEPLMAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeIHEW KMHETHYECKOW SHEpPruM TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOIIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHs DJIEKTpUYECKOro 3apsina, 3akoH Kysona; mpu 3tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITIOMHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu 3TOM (GOPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YICOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  NPEIIOKEHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBIATh OpPSAMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCITIOJBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3HMUYECKUMHU BEIMYUHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA; IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpOBaTh PE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IETaTh BBIBOIBI IO

pe3yJsibTaTaM HCCIIe0BaHUs

10.12

10.13

10.14

CobOmrogate mpaBuiaa 0e€30mMacHOrO Tpyda TMPH  MPOBEICHHU
UCCIEOBAaHUN B paMKax Y4eOHOro »JKCIEPHMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOIM U MPOEKTHOM JESTEIFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1TA00OPaTOPHOTO 000PYIOBAHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 3aJIaHHOM (DPU3UUYECKON MOJIENBIO,
UCTIONB3Ysl (PM3WUECKHE 3aKOHBI W MPHHIIMITBE; HA OCHOBE aHAJIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYID MOJICIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOJIUTH PAaCUYEThl M OLIEHUBATh PEAIbHOCTh IOJYYEHHOIO

3HaYeHUs PU3NYECKON BETUUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

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

10.15

Hcnonp30BaTh MNpu pelIeHHH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUPOBAHMS,
MHTEpHpeTallii U MPeICTaBICHUsS y4eOHOM M HaydHO-TIOMYJIsIpHON
nH(pOpMaLIKH, MTOJYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOekHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMU YCTPOMCTBAMH, MJIs COXpaHEHHS
310pOBbsl M COOJIONEHUS HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIoIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM PA3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  PACHpenesTh

0053aHHOCTU U IIaHUPOBATL JACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATHL BKJIAJ KaXKAOIr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM IIPOOIEMbI

Kon
MpOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOMN AEATEIIbHOCTH

JOJIEH, LIEJT0CTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

11.3

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

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

PacrioznaBath u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM W  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasi TMPOBOAMMOCT, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHS, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIMHCS 3apsifl, SJIEKTPOMAarHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEepCHs CBeTa, (POTOINEeKTprUecKuil 3¢ dexT
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3y4YCHHBIE CBOWMCTBA BeIIECTBAa (DJIIEKTPHUYECKHE,
MarHuTHBIE, ONITHYECKUE, JIEKTPUUECKYIO IPOBOAUMOCTD PA3JIMUYHbBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢u3MYEeCKue BENMYMHBL JJIGKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HAIPSOHKEHUE, DJIEKTPUYECKOe  COMPOTHBIICHHE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
nosis, cuna Awmmnepa, cuna JlopeHIa, MHAYKTUBHOCTb KaTYIIIKH,
SHEPrus AJEKTPUYECKOI0 U MArHUTHOTO MOJIEH, NEPUOA M 4YacToTa
KoJieOaHu# B KoJIeOaTEIIbHOM KOHTYPE, 3apsijl U CHJIa TOKa B ITPOIIECCE

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHWH,  (oKycHoe




11.5

pacCTodHUC U ONTHUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YECMBIX BCJIMYUH, HX
0003HayYeHUsT U CAWHUIBI; YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBarOIInue

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BEJIMYMHAMHU

OnuceiBaTh  M3YyYEHHBIE KBAaHTOBBIC SBICHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUEe BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (OTOHA,
NEepPHUOJI II0JypacIiajia, 3HEPTUs CBSA3H aTOMHBIX S7iEp; IIPU ONMCAaHUU
IPAaBWJIBHO TPAKTOBAaTh  (PU3UYECKHMH CMBICI  HCHOJbB3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYMHY C JPYTUMH

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

11.6

11.7

11.8

AHanm3upoBath (PU3MYECKHE TPOLECCHl M SBJICHUS, HCIOIB3Ys
¢u3myeckue 3aKOHbl M NPUHUMIOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M IapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHHME OWHIUTEWHA  JUIS
doroadexra, 3aKOH COXpaHEHUS HHEPrHUH, 3aKOH COXPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsijia, 3aKOH
COXpPAaHEHUs MaccoBOrO 4Hcaa, MNocTynatsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM PA3IMyYaTh CIOBECHYIO
(GbopMyITUPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMKM MArbHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JIMH30M

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
npu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTrO
OKCIEpUMEHTa,  CcOoOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBIITh TNpsIMbIE M KOCBEHHbIE H3MEpeHUs: (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUsS U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM

IpPSAMBIX HM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(bUKCHPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHMOCTH (DU3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HcciIca0BaHusA

11.12

11.13

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpU TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM ICATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB M J1abopaTOpHOTO 000pyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ ABHO 3aJJaHHOH (DPU3NYECKON MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/IC 3aKOHbI W IMPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATH PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUHN C OMTOPOM HA M3yUYECHHBIE

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

11.15

Hcnonb3oBaTe MpHU pelleHHMH Y4YeOHBIX 3a/7ad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUPOBAHMS,
UHTEPIIpETallMi U IPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, MTOJYYEHHON U3 pPa3InYHbIX UCTOUYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH NMPUHLMIIBI ACWCTBUS MAlllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPH! BKJIaZa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIlen cpene

PabGotaTh B rpyrmie ¢ BBITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PalMOHATBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 yYaCTHHUKOB

IPYIIIBI B PEIICHNE pacCMaTpUBaeMOi MPOoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon
pa3jiena

Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o npupone. Hayunble
METO/Ibl TIO3HAHUSl OKPYXKAIOIIET0 MHpA.
Ponp skcnepumeHTa M Teopuu B Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

MogenupoBanue (U3NYECKUX SIBICHUH U
IIPOLIECCOB. Hayunsie THUIIOTE3BI.
dusnueckue 3aKOHbl U TeopHH. [ paHHIIBI
IIPUMEHUMOCTH du3nuecKkux 3aKOHOB.
[Ipunuun coorBerctBuss. Pomp M Mecto
¢uzukn B (HOPMUPOBAHHHM COBPEMEHHOMN
HAayYHOM KapTHUHBI MHpa, B MPaKTUYECKOU

NEeITEeILHOCTH IO

2.1

2.1.1

MEXAHHKA
KNMHEMATHUKA

MexaHnu4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOTO

nBuxkeHus. Cucrema orcuéra. TpaekTopus

[lepemerienue, CKOpOCTh (CPEIHss CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) M YCKOpPEHHUE
MaTepuaibHON TOYKH, UX MPOEKIMH HAa OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLIEHUI U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE 51 PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE  JBWXKECHUE. I'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpeHHus, IIyTH U  IICPEMEIICHUsA

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU

CBoOoaHoe majieHue. Y CKopeHue

CcBOOOIHOTO MaECHUS




2.2

KpusonnueliHoe nBuxenue. PaBHomepHOE
IBUKCHHE  MATEPUAIBHOM  TOYKH IO
OKPY’KHOCTH. YTJIOBas CKOPOCTb, JUHEHHAas
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOCTpeMHUTEIIFHOE YCKOPEHHE

TexHudeckue  yCTpOMCTBA:  CHUIAOMETP,
JIBUKCHUE CHApsIOB, LICNIHBIE U PEMEHHBIE

nepenadn

22.1

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH  ckopoctu.  HMccnenoBanue
COOTHOIIICHU A MCKOY MyTAMHU,
IIPOI/IEHHBIMU TEJIOM 3a IOCIIeI0BaTEIbHbIE
paBHBIE  INPOMEXYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBUJKEHMM C HadalbHOH
CKOpPOCTBIO, paBHOW Hym0. M3yuenue
JIBIDKEHUS IIapuKa B BS3KOM KHJIKOCTH.
N3yuenue nBwkeHHs Tena, OpOIIEHHOTO

TOPU30HTAIILHO
JUHAMUKA
[IpuHnun  otHocuTensHOCTH  ['amumies.

IlepBbii 3axkoH Herotona. HuepruanbHble

CHUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. [IpuHiun cynepno3unuu

CHUJI

Bropoii 3akon HproToHa U1 MaTepUaIbHON
TOYKM B MHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tperuit 3axkon HeloToHa s

MaTCpHaIbHBIX TOUCK

224

3akoH  BcemupHoro TaroteHusa. Cuia
TsbkecTd. IlepBas kKocMHueckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHus

CKOJIBXCHHUA n CHhJIa TPECHUA IIOKO4.




23

227

Koaddunment tpenus. Cuiia CONpOTUBICHUS
MIPH JBMDKEHUH TEJIa B )KUIAKOCTH MITH ra3e
[MocrynarenbHOE ¥ BpamaTeaIbHOE TBUKCHUE

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaH_IeHI/IH.
[Tnedo cuibl. Y CIIOBUS paBHOBECHUS TBEPIOTO
teaa 8 UCO

229

2.2.10

23.1

232

TexHudeckue yCTpPOMCTBA: IOJUIMIIHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue padotel. U3yueHune ABUKEHUS
Opycka IO HaKJIOHHOM IUJIOCKOCTH MO
JIeMCTBHEM HECKOJIBbKUX cuil. McciaemoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B AcQOopMUPYEMOW TIPYKUHE W PE3UHOBOM
oOpasne, OT BeNMYMHBI HMX JaedopMaiuu.
HccnenoBanue YCIOBHI paBHOBECHsI
TBEPJOTO TeJla, UMEIOILIETO OCh BpallEHUs
3AKOHbI COXPAHEHUM S B MEXAHUKE

Nmnynec MarepuanbHOM TOYKH, CHCTEMBI
MaTepuadbHBIX TOueK. KWMIynbC CHIBI U

HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTnBHOE IBIKEHNE

233

PabGora cuner

234

MomHocTh CHITEI

2.3.5

Kunernueckas OHECPIrua MaTepHaHLHOﬁ

TOYKH. TeopeMa 0 KHHETUYECKON SHEPTUN

2.3.6

[Torenmumaneuass sHeprus. IloTeHumanbHas
SHEprus YIPYyTO nedopMUPOBAHHOM
npyxuHbl. [loTeHIManbHasg SHEpPrus Teia

BOJIM3M TOBEPXHOCTH 3eMIIN

2.3.7

HOTGHI_[I/IaHBHBIe 1 HCIIOTCHIMAJIbHBIC CUJIbI.

CBs13b pa6OTI)I HCIIOTCHOHUAJIBHBIX CHII C

N3MCHCHUCM MEXaHUYECKOM OHCPIrun




3.1

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA

MEXaHUYeCKOM OHCPIruun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4yeckue yCTpoNCTBa: IBUIKEHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuueckue pabotsl. WM3ydenue cBsA3U
5310 CKOPOCTEM TeJ NpH HEYNPYroM YyJape.

HccnenoBanme cBs3u  pabOTBI  CHIIBI €

H3MEHECHHEM MEXaHUYeCKOM OHCPI'UHA TCJa

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.1.1

OcCHOBHBIE  TIOJIOKCHHSI  MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
neuxkerne. Juddys3usa. Xapakrep IBUKCHHS
Y B3aUMO/ICHCTBUS YaCTHII BEIIECTBA
Mopnenu CTpoeHUs Ta3oB, XKHUAKOCTEH W
TBEPABIX TEN W OOBSICHCHHE CBOWCTB
BEIIIECTBAa Ha OCHOBE ITHX MOJIeNei

Macca MOJICKYII. Komuuecto BCIICCTBA.

[TocTostnHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u eé
nsmepenue. [lkana remneparyp Lienscus
Mopnens wmaeansHOro rasza. (OcHOBHOE

ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON

TCOpPHHU UACATBHOI'O ra3a

AOGcomroTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOU SHEPrUu TEIIOBOTO
JIBWKEHUs 4dactull rasza. Illkama temmnepatyp

KennBuna

VYpaBuenne Kraneiipona — MeHnueneesa.

3akoH JlaapTOHA

T"azoBEIe 3aKOHEL. N3onporeccer B
NACAJIBHOM I'a3€ C IOCTOSSHHBIM KOJIMYECTBOM

BEIIIECTBA: M30TEPMa, H30X0pa, n300apa




3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue pabotel. V3MepeHue Mmacchl
BO3/yXa B KJJacCHOU KoMHate. MccienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHMSI Pa3pPEKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMmoauHaMuueckas cucrtemMa. BHyTpeHH:A
JHEPrus TEPMOAMHAMHUYECKOM CHCTEMBI H

CITIOCOOBI €€ N3MEHEHUS
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3.23

3.24

KonnuectBo Temnotel u padbota. BHyTpeHHss

QHCPIruAaA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

Buasl Temnonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKIIHSI, U3JIydeHue. TermnoéMKocTh Tena.
YnenbHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLIOIIECpEaavuc

[TepBrrit 3aKOH TEPMOAUHAMUKH.
[Ipumenenue [IEpBOro 3aKOHA
TEPMOJANHAMUKHU K H30IpolLiecCaM.

I'padnueckas unTepnperanus paboTsl ra3a

3.2.5

TeroBsle MamuHbl. [IpuHOKNBL AeWCTBUSA
TETIOBBIX MalIMH. [IpeoOpazoBanmst 3HEPTUU
B TEIIOBBIX MamuHax. KoapdunueHt
none3Horo aevictBus (mamee — KIIM)

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

3.2.6

3.2.7

Bropoii 3aK0OH TEPMOJIMHAMUKH.
HeoOpatumocTs mpolieccoB B MPUPOJE.
TeroBele  aBUTATENN.  DKOJOTHYECKHE
MPOOJIEMBI TETIOIHEPTETUKH

Texauueckue YCTpOWCTBA: J(BUTaTENIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAMJIBHUK, KOHIUITHOHED

3.2.8

[IpakTrueckue paboTHI. N3mepenne

YAEIBHOMN TEIIIOEMKOCTH
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4.1

AT'PEI'ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

332

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenue u kurieHue. YaelbHas TEIIOTa
apooOpa3oBaHMUsL. 3aBHCUMOCTD

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTEIbHAs BIIAXKHOCTH

Bo3ayxa. HacellieHHsbIi nap

3.33

334

3.3.5

3.3.6

Teépmoe  Teno.  Kpucrammmueckue u
amopduble Tenma. AHM30TPONMS CBOMCTB
KpuCTaJlJIOB. >KI/IZ[KI/I€ KpHuCTaJlJIbI.
CoBpeMeHHbIe MaTepHalbl

[InaBnenne u KpucTaIu3anus. Y JenbHas
terutora tiasienus. CyOnmumarus
VYpaBHeHHe TEII0BOro H6anaHca
TexHuueckue yCTpOHCTBa: TUIPOMETP U
IICUXpoMETp, KaJIOpUMCETDP, TEXHOJIOTHUH
MOJTyYeHHsI COBPEMEHHBIX MaTepHUajoB, B TOM

YHUCJIIC HAHOMATCPHUAJIO0B, U HAHOTCXHOJIOTHHN

3.3.7

4.1.1

4.1.2

[IpakTnueckue paboThI. N3smepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

OnekTpu3anus Tell. OJEKTPUYECKUN 3apsi.
JIBa Bu/1a 27€KTPUUECKUX 3apsII0B
[IpoBoaHMKY, TUDJIEKTPUKU U

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanos. 3akoH Kynona

Onektpuueckoe  nose.  Hanpsx€HHOCTB
3IIEKTPUIECKOTO OJIA. [TpuaIMn
cynepno3uiuu. JIuHUM  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

PaGota cma 3IEKTPOCTATHUECKOTO OIS,

HOTGHLII/IaH. PazHocth IIOTCHIIMAJIOB




HpOBO,IIHI/IKI/I U OJUDBJICKTPUKHU B IMOCTOSAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/ISHGKTPI/I‘IGCKEIH

IMpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DNeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.1.10

TexHunueckue yCTpPOHCTBA:  3IEKTPOCKOIL,
JIIEKTPOMETP, IIEKTPOCTATUYECKasl 3aIlInTa,
3a3eMJIeHHE 3NIEKTPONPHOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIH MIPUHTEP

IIpakTuueckue paboTHI. HN3mepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAaHMA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKH TOKA.
Cuna toka. [TocTossHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DNEeKTPUUECKOe COMPOTUBIIEHUE. Y AEIBHOE
o COIIPOTHBIICHHUE BEIIECTBA
4n4 [TocnenosarensHoOE, IapajuIesIbHOE,
o CMEIIIaHHOE COeMHEHNE TPOBOAHUKOB
Pabota snextpudeckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBmwkymas cuia (manee — IJIC) u
427 BHYTPEHHEE  CONPOTHBIIEHHE MCTOYHHKA
o ToKka. 3akoH Oma ISl TIOJIHOM (3aMKHYTOM)
aneKkTpuyeckon nenu. Koporkoe 3aMmblkaHne
ONEeKTpOHHas  NPOBOAUMOCTb  TBEPABIX
498 METaJJIOB.  3aBUCHUMOCTh  COIPOTHUBJICHUS

METAJIOB oT TEMIIEPATYPBI.

CBepXpoBOAMMOCTh
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4.2.10

OnexTpuueckuil ToKk B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

[TonynpoBoaHUKH. CoOcTBeHHas u
MpuMecHas MIPOBOJIUMOCTH
MOJIynpoBOAHUKOB. CBOMCTBa p-n mepexoa.

[TosnynpoBoiHUKOBBIE TPUOOPHI

4.2.11

ONEKTpUYECKUH TOK B DJIEKTPOJIUTAX.
DeKTpoIuTHYECKas JMCCOLMALHS.

DNeKTpoan3

4.2.12

4.2.13

DIEeKTPUUIECKHUI TOK B rasax.
CaMOCTOATEIbHBIA M HECAMOCTOATEIbHBIN
paspsn. Paznuunbie THUIIBI CAMOCTOSITEIIBHOTO

pazpsana. Monnus. [1nazma

TexHuueckue  yCTpOWCTBA:  amMIEPMETP,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOOopHI,
IJEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETDP  COINPOTHBIICHUS, BaKyyMHbIN
MO, TEPMHUCTOPBI U (HOTOPE3UCTOPHI,

HOJ'IYHpOBO}IHI/IKOBI)II\/JI Auoa, raJlbBaHUKa

11 KIIACC

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenune DJIC ucTOYHMKA TOKa U €ro
BHYTpEHHEro compoTuBieHus. Habmonenue

ANIEKTPOITH3a

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMCEHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUA

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKLOUA

4.3

43.1

ITocTosiHHEIE MarHUTEI. B3anMonencTBue

IIOCTOAHHBIX MAarHuTOB
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MaruutHoe mosne. BeKTOp MarHUTHOU
uHaykuud.  [IpuHnmn — cyneprio3unu.
JInann MarnutHOM MHAYKUuU. KapruHa
JUHUNA MarHUTHOM MHAYKIUU  IOJIS

IIOCTOAHHBIX MarHuTOB

433

434

4.3.5

MarsuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTtuHna nuHMN NOJIS JITMHHOTO NMPSMOTO
IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KATyIIKH € TOKOM. OmnbIT
Opcrena. B3aumopeiicTBre NpoBOJHUKOB
C TOKOM

Cuna Amnepa, €€ MOIlyJIb U HAIIPABJICHUE
Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. J[BHKEHHE 3apsiKEeHHOU

JacTUulibl B OAHOPOJHOM MAroHuTHOM ITI0JIC.

Pabota cusl Jlopenna

4.3.6
4.3.7

4.3.8

SIBneHue QJICKTpoMar HUTHOH HHAYKOWUN
IToTok BCKTOpa MarHuTHOM HHAYKIOWUN

/C WHTyKLIHH. 3akoH

ANIEKTPOMArHUTHOM MHAYKIMU Papanes

439

4.3.10

43.11

4.3.12

BuxpeBoe anextpuueckoe moiae. IC
MHAYKIUH B MPOBOJHHKE, IBMKYIIEMCS
MOCTYTIATEIEHO B OZTHOPOJTHOM

MAarHUTHOM IIOJIE
[IpaBuno Jlenua

NHIyKTUBHOCTD. SIBnenune

camonHaykuuu. 9JIC caMonHAyKIMH

3Hepr Ul MArHvuTHOI'O IIOJId KaTYHIKH C

TOKOM

4.3.13

DJIEKTPOMATrHUTHOE TIOJIE

4.3.14

TexHuueckue yCTpONCTBA: TMOCTOSTHHBIC
MAarHurThl, QJICKTPOMAIHUTHI,

AIIEKTPOBUTaTENb, YCKOPUTEIH




4.3.15

9JICMCHTAPHBIX YaCTHL, HWHIAYKIHWOHHAA

1e4Yb

[IpakTnueckue paboTHI. Nzyuenue
MarHUTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanne neiCTBUS MOCTOSIHHOTO
MarHuTa Ha  paMKy C  TOKOM.
HccnenoBanue SBJICHUS

AJEKTPOMATHUTHON UHIYKLIIHMHA

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

Konebarenpnas cucrema. CBoOoaHBIE
KojeOaHus. ['apMOHHMYECKHE KOJecOaHMS.
[lepron, wacrora, ammuutyna u ¢asa

KoebaHui

5.1.3

5.1 5.14

5.1.5

[IpyxvHHBIA MasTHUK. MaTeMaTHu4eCcKuii

MasiTHHK

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematuueckoe " JUHAMHAYECKOe

OIIMCAaHHUE KOJIe0ATEeIILHOTO JABVKCHUA

IIpespamenue SHEPrUU pu
rapMOHMUYECKUX  KosiebaHusx.  CBs3b
aMILIATY b Kosie0aHui UCXOHOMN
BEJIMYMHBI C aMIUTUTyAaMH Kosie0aHuil eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiii  koHTYyp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHus B
uaealbHOM  KoJeOaTeNTbHOM  KOHTYpe.
AHAJIOTHST MEXIy MEXaHHYECKUMH |
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpPaHEHUS SHEPTUU B UJICATBHOM

KOJIe0aTeIbHOM KOHTYPE

5.1.7

BBIHy>KI[CHHBIe MEXaHUYCCKHUE

kojicbanus. Pe3onanc. PesoHaHcHas




5.1.8

KpHUBasl. Beinyxaennsie
AIIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennbiii  Tok. CHHYCOUIANbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYHOE U IEUCTBYIOIIIEE 3HAYCHUE

CHJIbI TOKA WU HAITPSKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoactso,
nepeaaya u noTpedaeHue 3IeKTPUIECKON
SHEPruu. OKOJOIMYECKUE PpHUCKU IpHU
IIPOM3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynberypa HCIIOJIb30BaHUs
3JIEKTPOIHEPI U B MIOBCEIHEBHON XKU3HU
TexHuueckue ycrpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIIepcaaq

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBHCUMOCTH TeproJia MaJbIX KoJeOaHHi
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U

pesucropa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

MexaHnuecKue BOJTHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocTh
>21 pACTIPOCTpaHEHHMSI M  JUIMHA  BOJHEL
[ToriepeyHblie U IPOIOJIbHBIC BOJTHBI
5.2 NuTtepdepentus u T paKIus
322 MEXaHUYECKUX BOJIH
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
223 Bricota ToHa. TemMOp 3Byka
524 DJIEKTPOMAarHuUTHbIE  BOJHBL. Y CIIOBHS

HU3JTy4YCHUA  DJICKTPOMAIrHUTHBIX  BOJIH.
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525

B3anmMHuas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TPeTOMIICHUE, TOJpU3aLus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHuTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

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

3arpsA3HEHUE OKPYKAIOILLEH Cpe/Ibl

5.2.8

5.3.1

TexHudeckue yCTpOnCTBa: MY3bIKaJIbHBIE
UHCTPYMEHTBI, YIBTPA3BYKOBAs
JUArHOCTHMKAa B TEXHUKE W MEIUIIMHE,
pamap, pagHONPUEMHUK,  TEJIECBU30D,

anTeHHa, tenedon, CBU-neup
OIITUKA

HpHMOHHHeﬁHOe paciupoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyu cBera

532

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

3epKaiie

533

IIpemomiieHne cBeTa. 3aKOHBI IPETIOMIICHUS
CBeTa. AOGCOMOTHBIH II0Ka3aTelb

MpeTOMIICHUS

534

535

Iomxoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust  cBera. CIlIOXKHBIM cocTaB

Oenoro ceera. LlBer

53.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE PACCTOSAHUE U

OIITH4YCCKasA CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHH B
coOUparoIMX U PACCEUBAIOLIUX JIMH3aX.
@opmyJsia TOHKON JIMH3bL. YBEJIUYECHUE,

JaBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

53.8

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

CI/IH(l)aBHI)IX KOICpCHTHBIX UCTOYHUKOB

539

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

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

Honxpmauna CBCTa

TexHuueckue yCTpoilcTBa: OUYKHM, JyIma,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAs
ONTHKA, nudpakimoHHas — pemeTka,

MoJsIpon g

[Tpaktuyeckue  pabGotel.  M3mepenue
IoKa3zaresns npesnomienus. Mccnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

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

MPUHIIMI OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTEABHOCTD OJIHOBPEMEHHOCTH.
3amMemJiecHHe BPEMEHH H  COKpAIICHHE

JIIAHBI




6.3 DHeprusi U UMIYJIbC CBOOOTHON YaCTHUIIBI

CBsi3b MaccChl C PHEPruei M UMITYJIHCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOIHOM YaCTHULIbI

KBAHTOBA ®U3UKA

BJIEMEHTBI KBAHTOBO! OITTUKU

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

¥ UMITYJIbC (POTOHA

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

3axonbl poTtorddekrra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpachHas  rpaHHIa»
dboTodrddekra
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JEHCTBUE CBETA

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

CBCTOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa mo uccienoBaHuio CTPOCHUS

aroMma. HnaHeTapHaﬂ MOJCIb aTOMa

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IEpexoje
7.2.2 aToMa C OJIHOTO YpOBHS DHEpPruud Ha
apyroid.  Buasl  cmektpoB.  CrekTp

YPOBHEW 3HEPTrUH aToMa BOAOpOAa

BomnHoBEIe cBoiicTBa 4acTHll. BOJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
7.2.3
nyanmu3M.  Jludpakius dJIeKTpOHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHHE.
YcTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckue yCTpoucTBa: CEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOACHUS W PErHCTPALUU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa
pamuoakTuBHOTO wm3nmy4yeHus. (CBoiicTBa
anbda-, bera-, ramMMa-u3JIy4eHusl.
BnusHEEe paguoakTUBHOCTH Ha IKUBBIC

OpraHUu3MbI

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast monens snapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacna. DIIeKTPOHHBIHN u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3JIy4eHHEe. 3aKOH  PaJMOAKTUBHOTO
pacrnaga

OHeprusi CBSA3M HYKIOHOB B  sJIpe.

Anepubie cuibl. Jlepext Macchl sapa

7.3.6

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

saep

7.3.7

Anepubli  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SIIEPHOM  AHEPreTUKU. DKOJOTMYECKHE

aCIEKTHI ANCPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4actulibl.  OTKphITHE
[IO3UTPOHA. DyHaaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAEpHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTUI] (o TOTOBBIM

dororpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IINTAHETBI, X BUANMOC IBMXKCHUC

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

tena COTHEUHOH CHCTEMBI

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA  KJIAcC — CBETHUMOCTDHY.
3BE3abI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

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

Irtansl )KU3HU 3BE3]T

8.7

Mineunsii Ilyte — Hama [Manaktuka.
CnupanibHass  cTpykTypa  l'amakTuku,
pacrpezneneHue 3BE3N, raza U IbUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoranakTukka U

KBa3apel. YEpHBIE ABIPHI B sAPAX FaTaKTUK

8.9

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

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Ouzuka. 10 wkmacc. Mskumes ['.4., byxosueB b.b., Corckuit H.H.; mox
penaknueni [lapdentreBoit H.A. Axmmonepnoe o6mectBo «M3gaTenbcTBO
«IIpocsemienne»

O®usuka. 11 kmacc. Mskumes I'.4., byxosueB b.b., Uapyrun B.M.; nona
penakmueirt IlapdentbeBoit H.A. AkmumonepHoe ooOmecTBo «M3maTenbcTBO
«IIpocsemienue»

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

Xpectomarus o ¢usuke. 8-10 knaccsl — EnoxoBuu A.C., Kabapaun O.D.,
Kosapcknii FO.A. u np.

®uzuka. 10-11 xmaccel. «KOHCTPYKTOp» CaMOCTOSITENIbHBIX U KOHTPOJBHBIX
pabotr — Amnapromeukun C.M., CinyxaeBckuit A.C.

TemaTudyeckue KOHTPOJIBHBIE M CAMOCTOSITENIbHBIE pa0oThI 10 pu3uke. 10 kmacc
— I'pomuena O.H.

Coopnuk 3anau o ¢usuke. 10-11 kmaccst — I'pomrera O.1.

®wuzuka. 10-11 kmaccel. [loypouHoe miianupoBaHue K yueOHUKY — MskunieBa
I'.41., byxoBuesa b.b. u np. lllnnos B.®.

®usuka. KoHTponps 3HaHU, yMeHNH U HaBBIKOB ydammxcs. 10-11 kmaccer —
3a6otun B.A., Komuccapor B.H.

®wuzuka. Coopuuk 3amad. 10-11 kmaccer — PeimkeBuu A.I1.

TemaTndeckre KOHTPOJIBHBIC M CAMOCTOSITENIbHBIE pa0oTHI 10 gu3uke. 11 kmacc
— I'pomuena O.H.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://www.gosuslugi.ru/myschool

https://www.yaklass.ru/p/fizika
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