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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBAHUM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIETIIIUM TIpernojilaBanusi yuyeOoHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



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

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

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

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

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, TPaHULAX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AEATENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
Jli1st 6a30BOT0 ypOBHS Kypca (PM3UKHU — 3TO UCIIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (HU3UYECKOW MOACNU IS CUTYyalMH MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuvHeTa (PU3MKK WIM B YCIOBUSX HMHTETPUPOBAHHOTIO KaOMHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JleMoHCTpalinoHHoe o0opyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

e (hopMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKy, MOJICKYJSIpHYl0 (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

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



e OCBOCHHE CMHOCOOOB peHICHHs pa3IUYHbIX 3a]ad C SBHO 3a/aHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOILIECCOB, UX BIUSHUS HA OKPYKAIOILILYIO
cpeny;

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

e CO3JIaHUE YCJIOBHMM NJIsl pa3BUTHUsSI YMEHHI MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraempiii B mporpaMMe Mo (U3MKE MepeyeHb Ja0opaTOPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JTUHEWHAs! CKOPOCTb.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepryanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

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

[TocTynarensHOE ¥ BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJA, HUMEIOLUIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUUaNbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI Te. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u paOOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPrUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyJl. KonnyectBo BemiecTBa. [locTosiHHast ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvacTtul rasa. [llkama
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonunamuueckass cucrema. BHYTpEHHssI 3HEPTUs TEPMOJAMHAMHUYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEANBHOrO  rasa. Buael  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYeHHUE. Y IENbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBo TEIoThl pu TEILIonepeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpyHOUWNBI  JEWCTBHUST  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTpEHHEN SHEPIrUuM (TeMIIepaTyphbl) Tela Py TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHUuecKue yCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoie. Hanpsok€HHOCTe  dnekTpuueckoro mnoiid.  [IpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDNEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 3neKTpoEMKOCTH KOHAEH CATOpa.

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

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNeKTpUYECKUil TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUHALMS. DIEKTPOJIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne a5ekTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napa6oa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIIONEPENayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMU. KapTWHa JWMHUKA MAarHATHOW WHIAYKIMHU I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzanumoaeincTBue npoBOTHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. ODJIEKTPOABMKYILIAS CUJa MHAYKIUU. 3aKOH 3JIEKTPOMArHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKLIHMHU. OJIEKTPOJBMXKYILAS  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSKEHUST OT BPEMEHU) JUIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOJA MajbIX KOJIEOAHUU Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. llepuon. CxopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U OoNTHYECKas cuia TOHKOW JuH3bI. [locTpoeHue n3zo0paxeHuit B COOMpAIOIIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyecknue yCTpOWCTBa M NPAKTHUYECKOE TMPUMEHEHUE: OYKH, JIyna,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moesb CBETOBOA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCUYECKOM MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHIIBL.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (OTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CII0KHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa I'eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

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

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

Snepnsbie peakunu. [lenenue u CUHTE3 A1€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiaafHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUIAUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpasbHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEI0BATEIBLHOCTU. BHYTpEeHHEE CTpOEHHE



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

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

O0o01maomiee NOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTOJHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

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

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAST CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TEHEpaTop IEPEMEHHOIo TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKay JT0HKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM I[IEHHOCTSIM POCCUMCKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIUKA O0YYaIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOM OpraHU3aIlNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HayYHOTO TBOPUYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymer mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMApAMETPbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCcKHe AeHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOIUTh apTyMEHTHI JIJIS I0Ka3aTelIbCTBA CBOMX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPas3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIUKTHBIX CHTyallMd ©  CMSTr4aTh
KOH(JIUKTBI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0TO YieHA KOJUICKTHBRA,;

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

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

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

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

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IJIsl OLIEHKU CUTYyallud, BEIOOpA BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar aFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMU3M, WHUIMATHBHOCTHh, YMEHHE IEHCTBOBATh HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aDCOIIOTHO TBEPIOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOyHOBCKOE IBIIKEHUE, CTPOSHUE KUAKOCTEH M TBEPIBIX TE,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dJICKTPU3alUs Tell,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusl, MeXaHU4ecKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYECHMsS] M EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHIIBI ICUCTBUS MAIIIMH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodIeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OTBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buUKCUPOBATH PE3YIbTATHI MOJTYYCHHOM 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHus, MPOBOJUTh Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh MTPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuHu ¢ TpHOOpaMu U TEXHUYECCKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
IJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAAPTHBIX CUTYAIlUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECCKUX MOJICIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, SJEKTPOMATHUTHBIE KOJieOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYIIKHA, SHEPTHS DJCKTPUYCCKOTO M MArHUTHOTO IIOJICH, TEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OO0O03HAYCHUS W CIUHUIILI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIB3YS
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, DHEPTUsl U UMIMYJIbC (DOTOHA, MEPHO]T TOJIypaciaa, SHEPrus CBI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBI,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO374aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynHrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOIro SKCIIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM HUCCIIEIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJIY4YE€HHOI0 3HaueHUs (PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 UCIOJIb30BAaHUS B MIOBCETHEBHOU
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU 1JIs
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3jIMYHBIX COLHUAIbHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnbie  IIpakTuueckue (mpp )
NMPoOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@dazoBbIE IEPEXOBI

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



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

Hroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK

1 SMeKTpocTaTI 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIe
Ne ni/mm P Konrpoabnsie | IIpakTuyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJANHAMUKA
MarnuTtHOoe noje. IIeKTPOMarHuTHAS bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
MexaHu4eCcKHe U 3JIEKTPOMArHUTHbBIC bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U 3JIEKTPOMArHUTHbBIC bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OcCHOBBI crielIUaNbHON TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTh KBAHTOBOU ONTHKU 6 bubmiorexa LJOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK
42 CTpoetiite aoma 4 https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
4, A
3 TOMHOE SIpO 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 ngjﬁ;fg;gﬁﬁ £41c07¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOILIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 hBtI;IfsJ:I/I;Ir?:;(si)groulli £41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nudposwIe
Tema ypoka Konrpoabnbie | IlpakTHueckue bp
n/n Bcero u3ydyeHusi = o0pa3zoBaTesibHbIE
padoThbI padoThbI
pecypcsbl
®du3nka — HayKa O IpUpo/Ie.
1 Hayunsie MeT(})I BI nofH;HI/I;I 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIIero Mupa
Ponb 1 mecTo dusuku B

5 (hopMUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHnueckoe JBUKECHUE.

3 OTHOCHTEIFHOCTh MEXaHHIECKOTO 1 bubnuoreka [{OK
nekenud. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 bubmmnoreka HOK
NBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubmmnoreka HOK

5 1
JIBIDKEHHE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOHOTO TTa/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe ABUXKEHUE.

P N bubnuotexa [JOK

7 JIBr>KeHME MaTEpUAIbHOU TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c3ada

HpI/IHI_[I/IH OTHOCHTCJIIBHOCTH

bubnunoreka LIOK

8 lNanunes. MHepunanbHble CUCTEMBbI
puu https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 Cynepno3uiuu cui. Bropoii 3akoH bubmorexa LOK
yrep t ' p . https://m.edsoo.ru/ffOc3be8
HrroTona nist MaTepuanbHOM TOUKU
Tpernii 3akoH HproTOHA 1U11 bubnuoreka [JOK

10
MaTepHaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TspkecT. [lepBas kocMuyeckas bubmmorexa [JOK

F P https://m.edsoo.ru/ffoc3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunment

13 TpeHus. Cuiia CONpOTUBIIEHUS TIPU Bbu6moreka [JOK
JIBWKEHUH Tela B JKUIKOCTHU UJIN https://m.edsoo.ru/ffOc3f76
rase
[TocTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnnorexa [JOK
tena. MoMmeHT cuisl. [liiedo cuel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHsI TBEPOTO Tela
NMnynsc MaTepualbHONW TOYKH,

15 CHUCTEMBI MaTepUATbHBIX TOYCK. bubnnorexa [JOK
Nmmynbe cunbl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE IBI)KEHUE

16 PaGoTta 1 MOITHOCTH CHIIBI. but6mmoreka [IOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502
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MarepuaiabHOi Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTruu

17

IToreHunanpHas SHEPTHUs.
IloTeHunanpHas SHEPIUs ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
[ToreHmanpHas 3Heprus Teina
BOJIM3U OBEPXHOCTH 3eMIIU

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanabHbBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHII C
W3MEHEHUEM MEXAHUYECKOUN SHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTrUuu

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

19

JlaGoparopHnas pabora
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHNEM MEeXaHN4eCKOn
SHEPTHUH TeJla Ha MPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

KonTponbhas pabota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
Teopun. bpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJIEHCTBHS YaCTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3os,
YKUAJIKOCTEN U TBEPIBIX TEIl



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosnHas ABoraapo

24

TemnnoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

25

Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JIB>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeipona

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

Jlaboparopras pabota
«HccaenoBanne 3aBUCHMOCTH
MEXTy TIapaMeTPaMU COCTOSHUS
pa3pekeHHOTO raza»

29

I/Isonpoueccm B UACAJIbHOM ra3c€ u
ux rpa(bnqecxoe MMpEaACTaBJICHUC

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpeHnnss sneprus
TEPMOJANHAMUYECKON CUCTEMBI U
crmocoOblI €€ n3menenus. Konuyectno
TeIUI0THI U paboTa. BHyTpeHHsAs
SHEPTUsI OJJHOATOMHOTO UJI€aTFHOTO
rasa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEI0EMKOCTh BEIIECTBA.
KomnuecTBo TEmIOTHI Ipu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36
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Teronepenaye. AnuadbaTHbIN
poI1iecc

[TepBblii 3aKOH TEPMOAMHAMUKHU U

bubnunorexa LIOK

33
€ro MPUMEHEHHE K U30IpolieccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs nporieccos B
34 npupoae. Bropoii 3akon bubmmorexa LIOK
PHpoAe. BTOp https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun nevicrBus u KI1/{ bubnnorexa [JOK
TEIIOBOM MalIUHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/]
37 DKOJOTHYECKHE MPOOIEMbI
TETIOPHEPTETHUKH
Oo6o06maromuit ypok
38 «MOJII:K JIIsIII Has}llr()’pmnxa OcHOBBI bubmmorexa LIOK
Yp ' https://m.edso0.ru/ff0c6938
TEPMOTUHAMUKI)
KonTponbhas pabota no teme
39 «Momnekynsipaas pusuka. OCHOBEI bubmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BJIQKHOCTb BO3yXa. HacklleHHbIN brbmmorexa [TOK
Hyxd. B https://m.edsoo.ru/ffoc64d8
nap
Tsépnoe teno. Kpucrammueckue u
amop¢HbIe Tena. AHU3OTPOIHS
E) ¢ P bubmuoreka [{OK
42 CBOMCTB KpUcTauioB. JKuukue

Kpuctaabsl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0
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IInaBneHue n KpucCTaJluIn3anus.

43 V nenpHas TEIUIOTA IUIABJIEHUS buGnuorexa [IOK
A : https://m.eds00.ru/ff0c6708
CyOnumarus
bub6nmoreka [IOK
44 vy o
PaBHERHC TEIIOBOTO baarca https://m.eds00.ru/ff0c6820
DneKTpru3ans Tell. DIEKTPUIECKUA
45 3aps, pI[Ba BHJIA DJICKT I/:IIZ:CKI/IX bubmorexa HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHUKH, TUIIEKTPUKH U
46 H(I))J'I HHOBO HIfKI/I 3aK(l;)H buGnuorexa LIOK
yHpoBoZ ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS ICKTPUICCKOTO 3apsiaa
BzaumoperictBue 3apsiioB. 3akoH
47 Kynona. To4eyHbIH 3IEKTPUIECKUIA Bubmiorexa OK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanps:k€HHOCTB 3IIEKTPUUECKOrO
48 nosis. [IpuHnun cynepno3unuu bubmuoreka [IOK
BJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPsKEHHOCTH
Pabota cuit 2IeKTpOCTaTHIECKOTO
49 noxad. ITorennuan. Pasaocts bubmorexa LOK
’ ' https://m.edsoo.ru/ff0c6f00
IMOTEHIIAAIOB
IIpOBOMHUKA M TUDIEKTPUKU B
50 3J'IpeKT J(I)CTaTI/ILIeCKOM noljie bubnmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
JydnexkTpudeckasi IPOHUIIAEMOCTh
51 OnexrpoémkocTs. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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52

DneKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHAEHCATOpa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas padora "l3mepenHue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpunIMI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
armapara, CTpyWHOTO TIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHe AIIEKTPONpruOOpOB

55

DNEeKTpUUECKUN TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
ydacTKa Ienu

56

[TocnenoBarenpHOE, TapaIETBLHOE,
CMEIlIaHHOE COETMHEHNE
poBOoAHHUKOB. JlabopaTtopHas
pabora «3yueHue cMeranHoro
COCMHEHUS PE3UCTOPOB)

0.5

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

57

Pabota u MmomHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axon Oma U1 OJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas paborta
«3mepenune D/IC ucTouHMKa TOKa U
€ro BHYTPEHHETO CONIPOTUBIICHUSD)

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



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

59

PezepBubiii ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuka’ /
Bceepoccuiickas npoBepoyHas
pabora

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

60

Oo6o0maromuit ypok
«DNEeKTpOoANHAMHKAY /
Bcepoccuiickas npoBepodHas
pabora

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAJJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

62

ONEKTPUUECKHUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX [TYYKOB

63

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAsl IPOBOANMOCT.
CaoiicTBa p—N-niepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUUECKUH TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAs TUCCOIHAIIHSI.
DneKkTponn3

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMoCTOSITEeNEHBIA 1
HECaMOCTOSITEIbHBIA pa3ps/l.
Monnus. I1mazma

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

KonTponbhas pabota no teme

67 «Dnektpocratuka. [locTostHHBIN 1 bubnmnoreka HOK
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

PesepBHeIit ypok. O6o0maromuii bubnmnoreka HOK

68 1

ypok o remam 10 kacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTHueckue i[:;:eﬂl/lﬂ :)Ig:ai(:;:fenbﬂme
padoTbI padoTbI pecypenI
[TocTossHHBIE MATHUTHI U UX

1 B3auMoOJercTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHAYKIUU. https://m.edsoo.ru/ff0c9778
JluHNM MarHUTHON MHAYKLIUU
MarsuTHOE 1oJjie IPOBOJHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnoreka [JOK
BzaumopeiicTBue mpoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopartopHnas pabora «M3yueHue

3 MarHETHoFr)o noiﬂ KaTymKHyc 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnuoteka [JOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM
JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubnuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunel JlopeHna

6 DOneKTpoMarHuTHasE WHIYKITHS. 1

[ToTOoK BEeKTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. 9J1C uanyknuu. 3akoH
AJIEKTPOMArHUTHOW WHIYKITUU
®dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBIeHUS
ANEKTPOMArHUTHOW WHIYKIIHH)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUU. DHEPIrust
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
JIEKTPOMAarHuTHl,
JIEKTPOBUIaTENb, yCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
MHJyKIHOHHAs I1eYb

10

O6o06maromuit ypok «MaruutHoe
nosie. DJIeKTPOMarHuTHast
WHTyKIIHSD

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MaruutHoOe nose.
SHGKTpOMaFHI/ITHaH UHAYKOUS»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE
koseOanus. 'apmonndeckue
KosebaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabora
«HccrenoBanue 3aBUCUMOCTH
MeproJIa MaJIbIX KOJIeOaHHid Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebaTenbHbIi KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Koj1e0aHus B UACAILHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIIOTHUS
MEKIy MEXaHUYECKHUMU H
ANIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B UJICAIIBHOM
KosiebaTeabHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyxaromux
Kose6aHusAX. BoiHyX1eHHbIE
MEXaHUYECKUe KoJaeOaHmsl.
Pesonanc. BeinyxaeHHbIe
AJIEKTPOMarHuTHbIE KoieOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepemMeHHBIH TOK.

CunycouanbHbINA TEPEMEHHBIN TOK.

MOoMmHOCTh IEPEMEHHOT0 TOKA.
AMIUIMUTYJHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAIIPSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKa, reHeparopa rn€pEMECHHOr0
TOKa, JIMHAN OJICKTpoIIepeaaqd

DKOJIOTHYECKHEe PUCKU TPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.

20 Kynberypa ucrnonas3oBanmst
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU
MexaHnuyecKkue BOJIHBI, yCIOBUS

acupocrpanenus. [lepuon.
21 I()?KoppoCTI)ppacnpOCTpaieHI/Isl u bubmmorexa LOK
https://m.edsoo.ru/ffOcca54

JuiiHa BOJIHEL. [lonepeunsie n
MIPOJIOJILHBIEC BOJIHBI

99 3Byk. CkopocTh 3ByKa. I poMKOCTB bubnnorexa [JOK
3ByKka. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX

23 cBOMcTBa 1 ckopocTs. [Ikana bubnuorexa LIOK

https://m.edsoo.ru/ffOccfe

ANEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBusieHus. Pazpurue cpeacTts
cBs3u. Pagnostokamus

o5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE

26 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK

TodeuHblil HICTOYHHK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxeHue cBera. 3aKOHbI

27 otpaxkeHus cBera. [loctpoeHue bubmmorexa [JOK
. https://m.edsoo.ru/ffOcd4e0
M300paXKeHUi B INTIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
28 BHYTPEHHEE OTpaKEHUE. bubnnoreka HOK
[IpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKCHUS
29 Jlaboparopuas padota «3mepenue bubnnoreka [JOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ffOcd67a
Jlunssl. [TocTpoenune n300pakeHnit
30 B mrH3e. DopMyia TOHKOM JTUH3EI. bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
VYBenu4ueHue JIuH3bI
Jlaboparopnas pabota
31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CloKHBIA COCTaB
30 6enoro csera. LIer. JlaboparopHas
pabota «Habmrogenue aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTHueckue MpuOOpHI U yCTPOHCTBA
35 1 YCIIOBHS MX 0€30ITaCHOTO
MIPUMEHEHHSI
36 I'panunel IPUMEHUMOCTH bubnuorexa [IOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cf862

[ToctynaTel cnenuaibHON TEOPUH

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHUE bubmorexa LIOK
AHOBD ] g https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKPAILEHUE JITTMHBI
DHeprus U UMIYJIbC
38 penATUBUCTCKON YacTulibl. CBSA3b bubnuoreka [IOK
MACCBI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KonTponbnas padora «OnrTuka.
39 OCHOBBI CTICIMATTLHON TEOPUHU bubnuorexa LIOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTHY
40 ®otonsl. Dopmyna I1nanka. bubnuorexa [JOK
DHeprus U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Bu6 LIOK
nonmoTexa
41 .0 A.T.
porospdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHeHUE
42 317IHmTeI(7II)Ha H?I(b(bomaq);ema Bubmiorexa LIOK
g ' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gortosddexra
JaBnenue cBera. Onbithl [1. H.
43 Jlebenena. Xumuueckoe nericTBre bubmorexa LIOK
AieBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTsa u
a2 MPaKTUYECKOE TPUMEHEHHUE:

($hoTORIEMEHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Pemrenue 3agad mo reMe «D1€MEHTHI

bubmuoreka [JOK

45 KBaHTOBOU ONTHUKN https://m.eds00.ru/ff0d0302
Monens atoma TomcoHa. OnbBITE

46 Pezepdopaa no paccesauio o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas mogens aToma
bu6mmoreka [IOK

4 Hocryratet bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomieHue GoToHOB

48 IIpU [IEPEXOE aTOMa C OAHOTO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyroi. Bunbl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBble cBolicTBa yactuil. BosHbI

49 ne bpoitna. Kopryckynsipao- bubnuoreka [IOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyYeHHUE
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmerTel Pe3epdopaa o bubnunorexa [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZAMOaKTUBHOIO U3TyUYEHUS
CoiicTa anb(a-, 6era-, raMma-

51 u3nydeHus. Bausaue
PaOaKTUBHOCTH Ha )KHUBBIS
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubmuoreka [IOK

DNEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnaj. ['amma-usnydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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53

DHeprusi CBS31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbii
peaktop. [Ipo6iiempl, IEPCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTEeTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
perucTpanmu 3JIeMEHTapHbIX
yactul. Kpyrislii cron
«DyHIaMeHTaIbHbIC
B3aumMo/ieiicTBus. EquHcTBO
(bu3nuecKoil KapTUHBI MUPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTtanbl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHoMuu. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

56

Connne. ConHeuHass aKTHBHOCTb.
NcTtounuk sneprun ConHua u 3BE311

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHOU
nocneoBaTeIbHOCTH. BHYyTpeHHee
cTpoenue 3BE311. COBpeMeHHBIE
MIPEJICTABICHUS O TIPOUCXOXKICHUU U
spomronuu CoHIIa U 3BE3

58

Mnuneunsiii [1yTe — Hama
T'anaktuka. Ilonoxenne n
nemxenne Comana B [amakTuke.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

lanaktrku. Y€pHbIE ABIPHI B pax
raJlakTUK

59

Bcenennas. Pa3z0beranue rajakTHK.
Teopust bosnbiioro B3pbiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepeuennsie npoGiembl
aCTPOHOMUU

61

Kontponbnas padota «51eMEeHTHI
ACTPOHOMHUU M aCTPOPHUIUKIY

62

Oo6o06maromuii ypok. Ponb usuku
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YeJoBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYyYHOU KapTUHE
Mupa

64

O6o06maromuit ypok. Pomib
¢bu3nueckoil Teopuu B
(hopMHpPOBAHNY TIPE/ICTABICHUH O
¢bu3nueckoil KapTuHe MUpa

65

O6o0maromuii ypok. Mecto
(bu3HYECKOI KapTUHBI MHpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTAaBICHUIA O PUPOEC




66 PesepBHbIil ypok. MaruuTHoe mnoJie.
DNeKTpOMarHuTHas UHAYKIHS

PesepBubiii ypok. OnTtuka. OCHOBBI
67 CHeIUaaIbHON TEOpUHr
OTHOCHUTEIIbHOCTH

68 DeMeHTHl aCTPOHOMUU H
acTpo(u3HUKH

Pesepnsrii ypok. KBantoBas (usuka.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NmporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

10.1

JleMOHCTpHpOBAaTh HAa TNpUMEpax poiib M MecTo (U3MKH B
(hopMHpPOBaHUN COBPEMEHHOW HAayYHOW KapTUHBI MUPA, B PAa3BUTUHU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON JEATEIBHOCTH

nroaen

10.2

YYuThIBaTH TpPAHHWIBI TNPUMEHEHUS U3YyUEHHBIX  (pu3muecKux
MoOJIeNIeil: MaTepuaibHas TOYKA, WHEpIMallbHAs CHUCTeMa OTCYETa,
abCoMIOTHO TBEPIOE TENO, UCANBHBIN ra3; MOJEIN CTPOCHHUS T'a30B,
KUJKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3NEKTPUUECKUN 3apsi — MPU

penreHnn (GU3NYeCKuX 3a1a4

10.3

Pacno3naBate pusnueckue siBiaeHuUs (IPOIECChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHUUYECKOU TEOpHUH
CTPOCHHSI BEIIECTBA M JJICKTPOJAWHAMHUKH: DPABHOMEPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOIHOE TTaJ[CHHE
TeJN, JBWKEHHUE IO OKPYKHOCTH, MHEPLHUs, B3aUMOJICHCTBUE Te;
muddy3usi, OpPOYHOBCKOE JBIM)KEHUE, CTPOCHHE >KUIKOCTEH W
TBEPABIX Tel, W3MEHeHue o0O0béMa Ten Tpu HarpeBaHUU
(oxJakieHnn), TEIJIOBOE PAaBHOBECHE, HCIApEHHE, KOHJCHCAIUs,
MJaBJ€HUE, KPUCTAUIM3AIMs, KHUIIEHHE, BIAKHOCTh BO3/yXa,
MOBBIIICHUE MJAaBJICHHS Ta3a NpH €ro HarpeBaHUd B 3aKPHITOM
cocyzie, CBSI3b MEXIy TapaMeTpaMH COCTOSIHHSI Ta3a B

M30TpolIeccax; MEKTPU3AIUS TeJl, B3aUMOJIEHCTBHUE 3apsI/IOB

10.4

OnwuceiBaTh MEXaHUYECKOE JBIMKEHHE, HCIONb3ys (U3NYECKHUe
BEJIMYUHBI: KOOPJUHATA, TyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, UMIYJIbC Tela, KHHETUYECKas DSHEprus,
MOTEHIMAJbHAsE HYHEPrus, MeXaHudeckas paboTa, MeXaHHuYecKas
MOIITHOCTh; TNpPH ONHCAHUU TPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICI HCHOJb3YEMBIX BEJIMYUH, MX OOO3HAYEHUS U €IUHHUIIBI,
HaXOJUTh (OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO GU3NYECKYIO BETMUUHY

C ApYTuMHU BCINYNHAMU




10.5

OnuchiBaTh H3yYEHHBIC TEIJIOBBIE CBOWCTBA TEN M TEIUIOBBIC
SIBIICHUS, HCHOJB3ysl (U3MUCCKHE BEJIWYHMHBI: JaBJICHUE Tra3a,
TEMIEpaTypa, CPEIHsAs KHHETHYECKas OSHEPIrus XaoTHYECKOI'Oo
JIBYDKCHHSI MOJICKYJI, CPEIHCKBAJpaTH4YHas CKOPOCTb MOJICKYII,
KOJIMYECTBO TEIUIOTH, BHYTPEHHSAs OdHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOT0 JAEWCTBHUS TEIUIOBOTO JBHUTATENS; IMPHU
ONMKMCAaHWU  TPABWIBHO  TPAKTOBaTh  (U3UYCCKUH  CMBICI
HCIIOJIb3YEMBIX BEJIUYNH, UX OOO03HAYCHUS M CAMHHUIBI, HAXOIUTh
GbopMyJIbl, CBSA3BIBAIOIIUE JaHHYIO (DU3MYECKYIO BEIMYHUHY C

APYTUMH BCIIMYHUHAM

10.6

OnuceiBaTh M3YYEHHBIE HIIEKTPUYECKUE CBOMCTBA BEIllIECTBA U
JNEeKTpUYECKUE SBIEHUS (TMPOIECChl), HUCIONb3YsS (U3NUECKUE
BEJIMYMHBL:  DJIEKTPUYECKUI  3aps,  DJIEKTpUUECKoe  IOJIE,
HanpspKEHHOCTh  IT0JI, MOTEHIMaJl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMKMCAaHWW  TPABWIBHO  TPaKTOBaThb  (DU3MYECKUH  CMBICI
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €AMHMUIIBI; YKa3bIBaTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY C IPYTUMHU

BEIn4YnHaMu

10.7

aHAM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHUS, MCIIOIb3Ys
(u3nueckre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TAroTeHwus, |,
I u 1] 3axons! Hhr0oTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPruH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINI CYNEPIIO3ULINN CUJT, IPUHIUI
paBHONpAaBUs HHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b
CpenHell KMHETHYECKOW SHEPruu TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIIepaTypoi, MepBblii 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHHUs DJIEKTPUYECKOTrO 3apsnaa, 3akoH KyioHa; mpu 3ToM
pa3nuyarh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE HPUHIUIBI JEHCTBHS MAallMH, TPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB; pa3iuyaTh YCJIOBUA HX O€30MacHOro

HUCIIOJIb30BaHHUA B HOBCGHHeBHOI\/'I KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pH 3ToM (opMyIHpOBaTh MpodaemMy (3agady) ¥ TUIIOTe3y Y4eOHOTo
HKCHEpUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

060py11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI




10.10

OcyiecTBiATh MpsIMbIE W KOCBEHHBbIE HU3MEPEHHUS (PUINYECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpGHIHOCTefI 1/13MepeH1/1171

10.11

HccnenoBath 3aBUCMMOCTH MexAy (U3MYECKUMHU BEIMUYMHAMHU C
HCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHHUH; IPHU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (DMKCHUPOBATh pPE3yJIbTaThl MOJYYCHHOW 3aBUCHMOCTHU
(bu3MYECKUX BETMYHH B BUI€ TaOIUI] U TpadUKOB, 1e1aTh BHIBOIBI IO

pe3yiibTaTaM UCCIECA0BAHMA

10.12

Cobnromate mpaBwia 0e30MacHOrO TpyAa MpHU  MPOBEACHUU
UCCIIEOBaHUH B paMKax Y4eOHOro SKCHEPHMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKON U MPOEKTHOM JNESTEIFHOCTH C UCIIOJIb30BAaHUEM

MU3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PY10BaHMS

10.13

Pemrate pacu€rHble 3aauMl ¢ SBHO 33JJaHHON (U3NYECKOI MOJIEIBIO,
UCHONib3ysa (hU3MyYecKre 3aKOHbl U MPHUHLUIBI, HA OCHOBE aHalu3a
yCIOBUSA 3a/Jaud  BbIOMpaTh (U3UUECKYI0 MOJEINb, BbLIEIATH
¢busnvecKkre BeMTMYNHBI 1 OPMYIIbI, HEOOXOAMMBIE IS €€ pelIeHus,
MPOBOAUTh pacué€Tbl M OLEHUBAaTh pPEAJbHOCTh IOJyYEHHOTO

3HAa4YCHUA (1)I/ISI/I‘ICCKOI>'I BCIINYHHBI

10.14

Pematp  kauecTBEeHHbIE  3aJaud:  BBICTPAMBATH  JIOTUYECKHU
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUN C OMOPOMN HA N3yYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

10.15

Wcnonp3oBath mnpu pemieHnHd Y4eOHBIX 3a/Jad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPHUpPOBaHUS,
UHTEpPHpETalluyd M MPEeJCTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHON
uH(pOpMalNH, TOTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOTYYaeMyt0 HH(OPMALIHIO

10.16

[IpuBOAMTH MpHUMEpPH! BKJIaJa POCCUMCKUX U 3apyOESKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonb30BaTh TeopeTHUECKHE 3HAHUS MO (PU3UKE B MOBCETHEBHOM
KHU3HM JUIi  o0ecriedeHuss O€30macHOCTH Tpu  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBaMH, JJs COXpaHEHUs
3I0pOBbsl U COONIOIEHUSI HOPM HKOJIOTUYECKOTO IOBEICHHS B

OKpY>Karollen cpene

10.18

PaboTaTh B rpyIime ¢ BHITOJTHEHHEM PA3TUYHBIX COIUATBHBIX POJIEH,
IJIAaHUPOBAaTh pabOTy TPyNIbl, paIMOHAIBHO paclpenessiTh

00S3aHHOCTH H IIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX




CUTyallusiaX, aICKBATHO OLICHHBATL BKJIAJ KaXXIA0r'o M3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeHero o01ero odpa3soBanusi

111

JleMOHCTpUpOBaT, Ha TMIpUMEpax pojib W MeCTo (U3UKUA B
(hopMUPOBaHUM COBPEMEHHON Hay4YHOW KapTUHBI MUpPa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOU AEATEIbHOCTH

JFO/IECH, IETIOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

VY4uThIBaTh TpaHMLBl NPUMEHEHUS U3YyUEHHbIX  (pu3MuecKux
MOJEJIEH: TOYEUHBIN IEKTPUYECKUH 3aps, slepHas MOJEIb aToMa,

HYKJIOHHasA MOACJIb aTOMHOTI'O spa IIPpU pCIICHUA (1)I/I3I/I‘-IGCKI/IX 3aga4

11.3

PacnoznaBate (uzuueckue sABiacHUS (MPOIECCHI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB OJJIEKTPOAMHAMUKMA H KBAHTOBOM  (DH3HKH:
AJIEKTPUYECKAs] MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JICWCTBUA  TOKA,  B3aWMOJCWUCTBME  MAarHUTOB,
ANEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsj, SJIEKTPOMAarHUTHBIC
KojeOaHus W BOJIHBI, NPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHHe, TMperoMieHue, uHTepdepeHIusa, auUbpakus U
MOJIApU3allvsl CBETa, JUCIEepPCHUs cBeTa, GoTodnekTpudeckuil 3hdext
(boTtoapdexr), cBeToBOE naBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHAss W HMCKYCCTBEHHAas

PaauOaKTUBHOCTD

114

OnuceiBaTh U3yYEHHBIE CBOMCTBa BelIeCTBa (DJIEKTPUUYECKUE,
MAaramMTHBIC, OIITHYCCKHUEC, DJICKTPUUCCKYTO ITPOBOAUMOCTE Pa3JIMYHbBIX
Cpel) © DJIEKTPOMArHUTHBIE SIBICHUS (MIPOIECCHI), HCIOIb3YS
¢u3nueckre BENUYMHBL: OJCKTPUUECKUU 3apsl, Cuila TOKa,
JNEKTPUYECKOE  HAMpsHKEHHE, DSJEKTPUUECKOe CONPOTUBIICHUE,
pasHocTh moteHmuanoB, JJIC, paboTta Toka, MHIYKIHUS MAarHUTHOTO
nonsi, cuna Awmmepa, cuina JlopeHua, WHAYKTUBHOCTh KaTyIIKH,
SHEPTUs JIEKTPUUYECKOTO0 M MArHUTHOTO MOJEH, MEepUo] M 4acToTa
Kose0aHuil B Koie0aTeIbHOM KOHTYpE, 3aps/] U CHUjla TOKa B IIpoIecce

FapMOHMYECKUX  AJIEKTPOMAarHUTHBIX  KojeOaHu#,  ¢oKycHoe




paccTosiHUE M ONTUYECKAas CUja JIMH3BI, IIPU ONUCAHUM IPABUILHO
TPAaKTOBaTh (PU3MUYECKUII CMBICT UCIOJNB3YEMBIX BEIUYMH, HX
0003HAYCHUS W EIWHHIBI; YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTMMH BeTUYUHAMU

115

OnuceiBaTh HU3yYEHHbIE KBAHTOBBIE SIBJICHUS U  IPOLECCHI,
UCHOJNB3Ys (pU3HUecKre BENWYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, SHEPTUs U UMITyJbC (HOTOHA,
[IEpUOJ MOJIypacnaja, SHEPTUs CBA3U aTOMHBIX sAJIEp; IIPU ONMCAaHUU
NPaBMWIIBHO TPAaKTOBAaTh (PU3UYECKHI CMBICT  HCIHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAYeHUsS M EIUHUIIBI, YyKa3blBaTh (OpMyIIH,
CBA3BIBAIOLME JIAaHHYI (U3UYECKYI0 BEJIMYUHY C JIPYTUMH

BCIIMYMHAMM, BBIYUCIIATHE 3HAYCHHUC (I)HSHHGCKOﬁ BCIIMYHMHBI

11.6

Ananmu3upoBaTh (DU3MYECKHE TIPOLECCHl W SBICHUS, HCIONb3Ys
¢usnyeckue 3aKOHbl M NPUHUUIBL  3akoH OMa, 3aKOHbI
MOCJIeIOBATENbHOIO M MapajUIeIbHOIO COEJMHEHUS IPOBOJHUKOB,
3aKkoH Jlxoyis — JIeHna, 3aKOH 2JIeKTPOMArHUTHOM MHIAYKIWH, 3aKOH
NPSIMOJIMHEMHOIO  PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMIICHUS CBETA, YpaBHEHUE OWHINTEHHA I
¢doroapdexra, 3aKOH COXpPAHEHUS HHEPIHMH, 3aKOH COXpPaHEHMS
UMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOrO 3apsjia, 3aKOH
COXPAaHEHUs MaccoBOIO 4HWCIa, MOCTynaarel bopa, 3akoH
PaguMOAaKTUBHOIO pacnajga; MpH HTOM pPa3InyYaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHHUE U YCIOBHS

(rpanubl, 061aCTH) IPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIllpaBJICHUC BCKTOpa HWHAYKIUHW MArHUTHOT'O II0JIA

IMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH M300paK€HUE, CO3/1aBa€MOE€ TIJIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3NUECKUX SBICHUN
Y TIPOIIECCOB C UCTOJIB30BAHUEM TPSIMBIX U KOCBEHHBIX W3MEPECHUH;
pH 3ToM (GOopMyIHpOBaTh MpodaemMy (3aaady) ¥ TUIIOTe3y Y4eOHOTo
HKCHEpUMEHTa,  coOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

060py11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

OCYII_ICCTBJ'H{TB NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/ILI€CKI/IX
BCJIMYHH, IIpU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOTpCHIHOCTCﬁ I/I3MCpCHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PH3NYECKUX BETUYHH C UCIIOJIH30BAHUEM

NpSIMBIX W3MEPEHUM; IPpU OITOM KOHCTPYHUPOBATh YCTAHOBKY,




(buKcUpoBaTh pPe3yibTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX
BEJIMYHH B BH/JIE TAOJIUII U TPAPUKOB, JeNIaTh BHIBOBI 110 Pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBwia 0O€30MacHOTO TpPyJda TpPH HPOBEICHUHU
UCCIIEIOBAaHUN B paMKax Yy4eOHOTrO OKCIEpUMEHTa, Yy4ueOHO-
HCCJIEN0BATENbCKON U IPOEKTHOU AEATEIBHOCTH C UCTIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacu€rHble 3a7auul ¢ SBHO 33JJaHHOM (PU3UYECKON MOJEIBIO,
HCIIOJIb3YS (1)I/I3I/I‘ICCKI/IG 3aKOHbI WM MPUHIMUIIBI; HA OCHOBC aHain3a
yCIOBHSA 3aJaud  BbIOMpaTh (U3UYECKYH0 MOJEINb, BBIIEIATH
¢u3nyeckre BeIUYMHBI U POPMYIIbl, HEOOXOAUMBIE JUIs €€ pelIeHus,
IIpOBOAUTD paCLIéTI)I N OLCHUBATH PCAJIBHOCTH IIOJYYCHHOI'O

3HaUCHUS (PU3NUCCKON BEITUIMHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOITN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;xneHHﬁ C OHOpOﬁ Ha U3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBare IMpU pelieHMM Y4eOHBIX 3a7ad  COBPEMEHHbIE
MH(GOPMALIMOHHbIE TEXHOJOIMM JJs IOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpEeTalMy U IPEICTaBICHUs y4eOHOW M Hay4YHO-IIOMYJISIPHOMN
nH(pOpMaLINH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIIM3UPOBATDH ITOJTy4YaCMYHO HH(bOpMaI_II/IIO

11.16

OOBSACHITH MIPUHIUIIBI ACUCTBUSI MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3invaTh YCIOBHUS UX OE30MAaCHOTO HCIOJIb30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

[IpuBouTE MpUMeEpPHI BKJIaJa POCCUUCKUX M 3apyOekKHBIX yUEHBIX-
(bU3HMKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonb3oBaTh TeopeTHuecKrue 3HAHUS MO (PU3UKE B MOBCETHEBHOM
KU3HM JUI1  oOecredeHus: O€30MacHOCTH TpHU  OOpameHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH, MJIsi COXpaHEHHs
3I0pOBbS. U COOIOJIEHUST HOPM DKOJIOTHUECKOTO TOBEICHUS B

OKpYKarollel cpene

11.19

Paborarh B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMATIbHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpYIIbl, PAlMOHAIBHO  PaCHpPEAeisTh
O053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B HECTaHJApTHBIX
CUTYyallUsX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXIOTO W3 Y4YaCTHUKOB

IpYMIIbI B PELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. HayuHbie
METO/1bI I03HAHUS OKpY Karouiero Mupa. Poib
DKCIIEPUMEHTAa M TEOPUUM B  IpPOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SBJICHUN U
IIPOLIECCOB. HayuHsbie TUIIOTE3bI.
@u3nueckue 3aKOHbl M TEOpHUH. | 'paHUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
IIpunnun coorBercTBusa. Poinep u  Mecto
¢u3ukn B (QOPMHUPOBAHMHM COBPEMEHHOM
Hay4YHOW KapTHHBI MHUpa, B MPAKTUYECKON

JIESATEIbHOCTH JI0JeH

MEXAHHWKA

##HParttHKUIHEMATHUKA

2.11

MexaHu4deckoe JABHIKCHUC.
OTHOCUTENIHLHOCTD MEXaHHUYCCKOTO

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

2.12

[Tepemenienue, CKOpOCTh (CpeHssE CKOPOCTb,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELIEHUI U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
PSAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUs, OyT¥ W IepeMelICHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA




2.14

CBoOoaHoe majieHre. Y CKopeHue

CcBOOOJHOTIO MaICHUSA

2.15

KpuBonuuelinoe pnBuxkenue. PaBHOMepHOE
JBIDKCHME  MaTepUalbHOM  TOYKM 11O
OKPY’KHOCTU. YTIJIOBasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

TexHuyeckue  yCTpONCTBA:  CIIHIIOMETP,
JIBIDKCHHUE CHAPSAJIOB, IIEMTHbIE U PEMEHHbIC

nepcaadun

2.1.7

IIpakTrueckue paboTHL. N3mepenue
MIHOBEHHOH  ckopoctH.  MccnenoBanue
COOTHONLICHU A MCKOY MyTAMHU,
NPOI/IEHHBIMU TEJIOM 3a IOCJIE0BATEIIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHM  IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHM C HaydalbHOM
CKOpPOCTBIO, paBHOW Hymo. HM3yuenue
JBIDKEHUS IIApUKa B BA3KOH SKUIKOCTH.
W3ydyeHue JBUXKEHUS Teja, OpOIIEHHOTO

TOPU30HTAJILHO

2.2

#i#HParH# IMHAMUKA

2.2.1

IIpunnun ~ otHocuTenbHOCTH  ['amuies.
IlepBbiii 3axkon HerotoHa. MHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [lpuHuun cyneprno3uiuu

CHII

2.2.3

Bropoii 3akon HeroTOHA 1711 MarepuaabHON
TOYKM B HMHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis

MaTCpHAJIbHBIX TOUYCK

224

3akoH  BceMupHOro Tarorenus. Cuna
TsbkecTd. IlepBasg kocmuyeckas CKOPOCTD.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUd
CKOJIBXXCHUA u CcHhJIa TPCHUMA IIOKOA.
Koaddunument tpenus. Cuia conpoTUBIEHUS

IIpU ABUKCHUU TECJIA B JKUAKOCTU HUJIU I'a3¢C

2.2.7

[TocTynarenbHOe U BpalaTeabHOE IBHKCHUE

a0COJIIOTHO TBEPAOTO Tema

2.2.8

MOMCHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaH_IeHI/IS'I.
[Tne4yo cuibl. Y CIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ IIOAIINITHUKH,

JABMKCHUEC UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padotsl. M3yuenue nBrxkeHHs
Opycka MO HaKJIOHHOM IIJIOCKOCTH IO
JIEMCTBUEM HECKOJBKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3ZHUKAIOLIUX
B JepOpMUPYEMOU TPYKUHE U PE3UHOBOM
oOpaslie, OT BEIMYMHBI HX JAedopmaiuu.
HccenenoBanue YCIIOBUI paBHOBECHS

TBépI[OFO TCJIa, UMCIOIICTO OCh BpallICHUSA

2.3

###Par#H##3AKOHBI COXPAHEHIMA B MEXAHUKE

NMiynsc MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaiabHBIX To4YeK. MMmynbc cuibl u
M3MEHEHUE UMITyJIbca Tela
232 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE nBUXKEHUE
2.3.3 Pabota cuibl
2.34 MOIIHOCTE CHIIBI
235 Kunetnueckass  oHepruss  MaTrepuaibHOMU
o TOYKH. Teopema 0 KHHETUYECKON IHEPTUU
[TorenumanpHas sHeprus. lloreHumanbHas
236 SHEpPrus yhapyro neGpopMHUpPOBaHHON

npykuHbl. [loTeHIManbHass 5>Heprus Tena

BOJIM3U MMOBCPXHOCTHU 3eMiun




IloTeHnmanbHBIC M HEIOTCHIMAIBHEBIC CUJIBL.

CBs3b paGOTBI HCIIOTCHIOHMAJIBbHBIX CHJII C

2.3.7 M3MEHEHUEM MEXaHUYECKOM SHEPTHH
CHUCTEMBI TEJL. 3aKkoH COXpaHCHHS
MEXaHUYECKOU SHEeprun

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHudeckue yCTpONCTBA: ABUKCHUE PAKET,

o BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET

IIpakTnueckue paboTbl. HM3yueHue cBs3U

2310 CKOpPOCTEl Tel TMpH HEympyroMm  yaape.

UccnenoBanue cBsizu pabOThl  CUIIBI €

H3MEHEHHEM MeXaHHYSCKOM OHCPI'uH TCjia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BpoyHoBckoe
nexenue. {uddysusa. Xapakrep ABHKEHUS

u B3aI/IMOI[€I\/'ICTBI/I5[ HacCTHll BEIICCTBa

3.1.2

Mogaenu cTpoeHus Tra3oB, XUIAKOCTEH U
TBEPABIX Tel U OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

Macca MOJICKYII. Komuuecto BCIICCTBA.

[TocrossuHass ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

3.15

Monens wmpaeanpHOro raza. (OcCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TEOpHHN UACAIBHOTO rasa

3.16

AOGcomoTHas TemMrepaTypa Kak Mepa cpeHei
KMHETHYECKOMN JDHEpPruu TEILIOBOIO
JIBUKeHMs vactull rasa. Illkxana temneparyp

KensBuna

3.1.7

VpaBuenune Knaneiipona — MeHeneena.

3akoH /lambpToHa




3.1.8

I"azoBbIe 3aK0HBI. M30mpoLiecchl B U1€aIbHOM
ra3c¢ C IMMOCTOSAHHBIM KOJIMYCCTBOM BCIIICCTBA.

U30TEpMa, U30X0pa, n306apa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

O6apomerp

3.1.10

[TpakTueckue pabotel. M3MepeHue macchbl
BO3/yXa B KJIaCCHOM KoMHarte. MccnenoBanne
3aBHCHUMOCTHU MEXIy napaMeTpamu

COCTOSAHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepMOI[I/IHaMI/I‘leCKaSI CHUCTEMA. BHYTpeHHHH
OHEPIrusa TGpMOI[HHElMH‘-IGCKOfI CUCTCEMBI H

CIIOCOOBI €€ M3MEHEHHUST

3.2.2

KommgectBo TemnoTsl 1 padota. BHyTpeHHSS

OHCPIusa OJHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

Buapl Temsonepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIMSI, H3IydeHue. TeroéMKOoCTh Tena.
VYienpHast TEIIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCTJIOTHI IIPH TCILIONCPCAAvYC

3.2.4

IlepBblii 3aKOH TEPMOAUHAMHUKH.
IIpumeHeHne [IEpBOIO 3aKOHA
TEPMOJNHAMUKHI K H30IpolLiecCcaM.

I'padmueckas uHTepnperanus paboThl raza

3.25

TeruoBble MamuHbl. [IpuHIMNIBL neWcTBUS
TerIoBbIX MamnH. [Ipeobpa3oBanus sHEpTrUn
B TeioBbIXx MamuHax. KoaddunmeHt
none3noro gaeiictBus (manee —  KIIJI)

terioBoi mamnHbl. [ukn Kapao u ero KIT{

3.2.6

Bropoit 3aKOH TEPMOAUHAMUKH.
HeoOpatumocTs mpomeccoB B HPUPOJE.
TeruioBple  aBHUraTenu.  DKOJIOTMUYECKHE

POOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texuudeckue YCTPOﬁCTBaI JABHUIaTCIIb

BHYTPEHHETO Cropasus, OBITOBOM

XOJOAUJIbHUK, KOHAUTTUOHCD




3.2.8

[IpakTnueckue paboTHL. Nsmepenne

YAEIbHOU TEIUIOEMKOCTH

3.3

###Par###AT'PEI’ATHBIE COCTOAHUA BEHLIECBA. ®A30BbBIE

ITEPEXO/bI

33.1

[TapooOpazoBanue u KOH/ICHCAIIHSI.
Ucnapenue u kunenue. YjenbHas TeIoTa
napooOpa3oBaHMsL. 3aBUCUMOCTH

TEMIICPATYpPhbl KUIICHUA OT JaBJICHHA

3.3.2

AOCOI0THAS U OTHOCHUTEIbHAS BIIAXKHOCTH

BO3ayxa. HacelmenHslil map

3.3.3

Teépnoe  Ttemo.  Kpucramimueckue U
amMopHbIe Tella. AHHM30TPONHS CBOWCTB
KpPUCTAJLJIOB. Kunkue KpUCTAJIBI.

CoBpeMeHHbIE MaTepHaIb

334

IInaBnenne u KpucTaJuiu3anusi. VYV nennHas

teruioTa miasiaeHus. CyOnumanust

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHuueckue yCTpPONCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOPUMETP, TEXHOJOTUU
IIOJIy4Y€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YU CJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

IIpakTueckue paboTHI. N3mepenune

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMHAMUKA

4.1

##HParfH##OJIEKTPOCTATUKA

41.1

OnexkTpu3anusl Tel. OJEKTPUYECKUI 3apsil.

I[Ba BU A DJICKTPUUCCKHUX 3aps/10B

412

HpOBO)IHI/IKI/I, AUSJICKTPHUKHU nu

ITOJIYITPOBOTHUKHU

413

3akoH COXPAHCHUS SJICKTPUUCCKOI'O 3apdaa

414

B3aumoneiicteue 3apsanoB. 3akon Kynona

4.1.5

Onektpuueckoe  nose.  HampsokxéHHOCTB

QJICKTPHUYICCKOTO I10JI4. HpI/IHI_II/IH




cynepnosuiui. JluHMUM  HanpsHKEHHOCTU

SJICKTPHUYCCKOTIO ITOJIA

4.1.6

PaGota cui 3IEKTPOCTATUYECKOTO  TOJIS.

ITorennuan. PasHocTh IOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B IIOCTOSIHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJ'IeKTpI/ILIeCKaH

MMPOHUITACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

BHCPFI/IH 3apPAKCHHOI'O KOHACHCATOpa

4.1.9

TexHuyeckue YCTpONCTBA: 3IEKTPOCKOII,
AIIEKTPOMETP, 3JIEKTPOCTATHYECKasl 3allUTa,
3a3eMIIeHUE ANEKTPONpUOOpOB,

KOHJIEHCATOp, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckune paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HH#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMUHBIX CPEJAX

YcnoBus CymCCTBOBaHUA IIOCTOSHHOI'O

421 NEKTPUYECKOT0 TOKA. VICTOUHMKHM TOKa.
Cuna toka. [locTostHHBIN TOK
422 Hanpspxenne. 3akon Oma i1 ygacTka Lienu
423 DNEeKTpPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIIPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiesbHOe,
o CMEIIaHHOE COeTMHEHHE TTPOBOTHIUKOB
Pabota snexTpuyeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenna
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anekTpoaBrkymas cuia (mamee — DJIC) u
427 BHYTPCHHEE  COMPOTUBIICHUE HWCTOYHHKA

ToKa. 3akoH Oma 11 TOJHOM (3aMKHYTOM)

aneKTpudeckoil nenu. KopoTkoe 3ampikaHme




4.2.8

ONeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBUCUMOCTb  COIPOTHUBIICHHS
METaJIJIOB oT TEeMIIEPaTypBhI.

CBepXIpoBOIUMOCTD

4.2.9

OnexkTpuueckuil Tok B Bakyyme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoAHUKH. CobcTBeHHas u
IIpUMeECHast IIPOBOJUMOCTb
I0JIyIpOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TomynpoBOIHUKOBBIE TPUOOPHI

4211

ONEeKTpUYEeCKM TOK B DJIEKTPOJIUTAX.
DNEKTPONUTHYECKAS JUCCOLUALU.

DIIEeKTPOIn3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOATEIbHBIA W HECAMOCTOSATEILHBIN
paspsa. Paznuunbie TUIIBI CAMOCTOSITEILHOTO

pazpsana. Momnnus. [1mazma

4.2.13

TexHudeckne  yCTpPOMCTBA:  aMIlepMETp,
BOJITMETP, PpEOCTaT, WCTOYHUKH TOKaQ,
AJIEKTPOHArPEBATENbHBIE puOOpHI,
JJIEKTPOOCBETUTEIILHBIE npudopBl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOHynpOBOI{HHKOBLIfI Auona, raJlbBaHUKa

4.2.14

IIpakTrueckue paboThLI. N3yuenne
CMEIIAaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne OJIC mcTOYHMKA TOKAa M €ro
BHYTpPEHHETo colpoTuBieHus. Habmonenue

AIEKTPOIIH3a

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

4

OJIEKTPOAMMTHAMUKA




4.3

#HHPar#H#MATHUTHOE ITOJIE. OJIEKTPOMATHUTHA

NHAYKLIWA

43.1

IlocTossHHBIE MarHuThl. B3aumoneiicTaue

IIOCTOAHHBIX MAarHuTOB

4.3.2

MaruutHoe mosne. BekTop MarHUTHOM
uaaykuud. IlpuHnun — cynepno3unuu.
JIuann MarnutHOM MHAYKuuu. KapruHa
JIMHUM  MarHUTHOM  HWHIYKIUMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

4.3.3

MarHutHoe MoJjie TPOBOJHUKA C TOKOM.
KapTtuna nuauit nosis JJIMHHOTO IPSMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. BzaumopelicTBue npoBOJIHUKOB

C TOKOM

4.3.4

Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE

435

Cuna JlopeHia, eé MOJYJIb "
HarpaBjeHue. JI[BHKeHue 3apsKEeHHON
YaCTHUILIBI B OJHOPOIHOM MarHUTHOM TI0JIE.

Pabota cunbl Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHOM UHAYKIIUU

4.3.7

IToTok BCKTOpAa MarHuTHOM HHAYKOUN

4.3.8

OJ1C WHTyKIIUH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU CDapaI[eﬂ

4.3.9

BuxpeBoe anexrpuueckoe mnoae. IC
HHAYKOUHU B HNPOBOAHHKE, ABHMXKXYIIEMCA
MOCTYTIATENIBHO B OJTHOPOTHOM

MAardsuTHOM II0JI€

4.3.10

IIpaBuno Jlenna

4311

NHIyKTUBHOCTB. SABnenue

camonHaykuuu. DJIC caMonHAyKIMH

4.3.12

3Hepr U MArovuTHOT'O IIOJId KaTyIIKHU C

TOKOM

4.3.13

3JICKTp0MaFHI/ITHOC I10JIC




TexHuueckue yCTPOMCTBA: IMOCTOSIHHBIE
MarHUThlI, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPOABUIATENb, YCKOPUTEIN
AJIEMEHTAPHBIX ~ YACTULl, WHIYKIMOHHAs

1e4Yb

[IpakTnueckue paboTHI. Nzyuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeHCTBUS TMOCTOSHHOTO
4.3.15
MarHuTa Ha  paMKy C  TOKOM.

HccnenoBanue SABJICHUA

ANEKTPOMArHUTHON MHIYKIIMU

KOJIEBAHUMA 11 BOJIHBI

5.1

##HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE
KOJIEBAHUA

Konebarenbnas cucrema. CB0oOOIHBIE
Konebanus. ['apMoHMYecKue KojaeOaHws.
511
[lepuon, dwacrora, ammuTyga u ¢asza

Koe0aHui

IIpyxuHHBIA MasTHUK. MaTeMaTH4eCKUil
5.12

MassTHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUH.
51.3 Kunematnueckoe Hu ITUHAMHYECKOE

oIMcaHue KoJIe0aTeIbHOr0 ABHKEHUS

[TpeBparenue SHEPTUU npu
rapMOHMUYECKUX  KosiebaHusx.  CBs3b
514 aAMIUTUTY JIbI KoJe0aunii HUCXOTHOU
BEJIMYMHEI ¢ aMIUTUTYIaMH KojieOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYyp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHus B
uaealbHOM  KoJeOaTeIbHOM  KOHTYpE.
> AHajorusi MeXIy MEXaHWYECKUMHU W

SJICKTPOMAarHuTHBIMHA KOJ€OaHUSIMHU.

®opmyina Tomcona




5.16

3aKOH COXpaHEHUs SHEPTuu B UI€aTbHOM

K0J1e0aTeIbHOM KOHTYPE

5.1.7

BrinyxaeHHbie MEXaHUYECKHE
kojiebanus. Pesomanc. PesoHaHcHas
KpHuBasl. Beinyxaennsie

SJICKTPOMAarduTHBIC KoJIeOaHusl.

5.18

Ilepemennbiii  Tok. CHHYCOMAAIBHBIN

MePEMEHHBIN TOK.

5.19

MomHocTb [IEPEMEHHOTO TOKa.
AMIITUTYJHOE U JIEHCTBYIOIIEE 3HAYECHUE

CHJIBI TOKA W HAITPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoactso,
nepeaaya u noTpedIeHue 3JIeKTPUIECKOR
SHEPruu. OKOJOTMYECKHE PUCKH IIpU
IPOM3BOJICTBE HJIEKTPUUYECKON 3HEPruu.
KynsTypa HCIIOJIb30BaHUs

QJICKTPOSHECPTIHUH B HOBCQHHGBHOIZ KHU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JVMHUU

QJICKTpOoIICpcaavd

5.1.12

[Tpaktnyeckue pabotel. HMccnenosanue
3aBHCUMOCTH TIepUOJia MaJIbIX KOJIeOaHUM
rpy3a Ha HUTHU OT JJIMHBI HUTU U Macchl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B 1enu u3 H0CJIEI0BATENBHO
COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKH U

pesucTopa

5.2

#HPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnnveckue BOJIHBI, YCIIOBUS
pactipoctpanenus. Ilepuon. CkopocTh
>21 pACTIPOCTPAaHEHHSI M  JUIMHA  BOJHEL
[Tonepeunble 1 POOTBHBIC BOJTHEI
£ 05 ###Par### Natepdepentys u qudpakuus

MEXaHUYCCKUX BOJIH




5.2.3

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3ByKa

524

DJIEKTPOMAarHuTHbIE  BOJHBL. Y CJIIOBHS
W3JIYYCHHUSI  DJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus BektopoB E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)XCHHUE, NPEIIOMIICHUE, TOIIpH3aLus,
mudpakuus, uHTepdepenuus. CkopocTh

QJICKTPOMAriuTHLIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHEeHNEe 2IEKTPOMarHUTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. :‘)J'ICKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOILEH Cpe/Ibl

5.2.8

TexHuueckue yCcTpoHuCTBA: MYy3bIKaJIbHbIE
HHCTPYMEHTEIL, YJIbTPa3ByKOBast
JIMArHOCTHKAa B TEXHUKE WU MEIULIMHE,
pamap, paIHMONPUEMHHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

#H#HPariH#HOIITUKA

531

[IpsimonuHeitHOe pacrpocTpaHeHne

CB€Ta B OAHOpOAHOM cpexe. JIyd cera

5.3.2

OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUS
cgeta. [locTpoenue n300paxeHuii B INIOCKOM

3epKaiie

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
CBETA. AOGCOTIOTHBIH MOKa3aTelb

MIPEeIOMIICHUS

534

Iomnxoe BHYTpEHHEE OTPaKEHHE.
[IpenenbHbIN Yoyl NOJHOTO BHYTPEHHETO

OTPAKCHUSA




5.3.5

Hucnepcust cBera. CHOXHBIM COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparonye 1 paccemBalONIMe JTHH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U
ONTHYECKass CHJIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHU I B
COOMPAIONIMX W PACCEMBAIOMIMX JIMH3AX.
dopmysia TOHKON JMH3bL. Y BEIUYECHUE,

JaBaeMoe JIMH30U

5.3.7

Hp CACIIbI MMPpUMCHUMOCTHU

r€OMETPUYECKON ONTHKH

5.3.8

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHKH. YciaoBus HaOII0ACHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHLIX KOI'CPpCHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakmuonHas
pemérka. Y cioBrue HaOJIkOICHUS TJIABHBIX
MaKCUMYMOB npu naJICHUM
MOHOXPOMaTHYECKOTO CBeTa Ha

JU(PPAKLUOHHYIO PEIETKY

5.3.10

[Tonspusanus ceera

5311

TexHudeckue yCTpOWCTBAa: O4YKH, JIyna,
¢doroanmapar, MPOSKIHOHHBIN ammapar,
MHUKDPOCKOII,  TEJIECKOIN,  BOJIOKOHHAs
ONTUKA,  JAU(pakIUOHHAs  peméTka,

TTOJISIPOU T

5.3.12

[Ipaktuyeckue  pabotsl.  M3mepeHue
noKasaresns npesnomnenus. Mcenenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Ha6nronenue aucnepcuu cBeta

BJIEMEHTHI CIIELITUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

6.1

I'paHuLBI IPUMEHUMOCTH KJIIACCUYECKOMN
MEXaHUKH. ITocTynaTel TEOPUH

OTHOCHUTCIIBHOCTH: HWHBAPUAHTHOCTb




MOJYJsSI CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHTEIBLHOCTh OIHOBPEMCHHOCTH.

6.2 3aMelUIeHMEe BpPEMEHH M COKpAIlCHHE
JUTHHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3b MacChl C SHEPTrUEH U HUMITYJIHCOM

6.4 CBOOOJAHON YacCTUIBL. OHEpPrus IOKOS

CcBOOOIHOM YaCTULIbI

KBAHTOBAS ®U3MKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OIITUKU

711

@ortonbl.  dopmyna Ilnanka cBsA3M
SHEepruu (poToHa C €ro YaCTOTON. DHEPrus

U UMIIYJIbC POTOHA

7.1.2

OTtkpsiTHE 51 HCCIEeN0BaHUE
dororddekra. Onpitel A.I'. Cronerosa.

3akoHsI hoTodddexTa

7.1.3

YpaBHeHue DOHHINITENHA s
dotoadpdexra.  «Kpacnas  rpanunan

doro3ddexra

7.14

Hasnenue cera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
doronaTyuk, COJIHEYHAsI Oarapes,

CBCTOOMNOO

7.2

CTPOEHUME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITE
Pesepdopaa mo uccienqoBaHuio CTPOCHUS

aTroMma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

Ilocrymater  bopa.  M3nyuenue u
[OIJIOIEHNE (OTOHOB MpH  IEepexoje
aToMa ¢ OJHOTO YpPOBHS DHEPrUU Ha
apyroid.  Buasl  cmektpoB.  Chektp

YPOBHEW 3HEPIrUH aTOMa BOAOpOAA




7.2.3

BomnHoBEIe cBoiicTBa yactull. BOJHEI Ie
Bporis. KopnyckynsipHO-BOJIHOBOM
nyanmu3M.  Jludpakius dIeKTPOHOB Ha

KpHUCTaiax

7.2.4

CnoHTa"HHOE U BBIHYKACHHOC U3JTYy4YCHUC.

YcTpoiicTBO U IPUHLKI pabOTHI Jlazepa

7.2.5

TexHuueckre yCTpOMCTBA: CIEKTPAIbHBIN
aHasu3 (COEKTPOCKOIN), Jla3ep, KBAHTOBbIHN

KOMITBIOTED

7.2.6

[Ipaktnueckue pabotel. HabOmroaeHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HAOMIOIEHUS W PETUCTPAIUU

SJICMCHTAPHBIX YaCTHI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTU. OIBITHI
Pesepdopna mo ompenenenuio cocrasa
panmoakTUBHOrO wu3nydeHus. CBoHCTBa
anbda-, oera-, ramma-u3JIydeHHsI.
BnusiHMEe paauoaKTUBHOCTH Ha JKUBBIC

OpraHUu3MbI

7.3.3

OTkpeITHE  TPOTOHa U HEUTpOHAa.
Hyxnonnas monens siipa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanapa. N3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBIA  OeTa-pacman. ['amma-
W3Iy4yeHHe. 3aKOH  PaJuOaKTUBHOTO

pacmajna

7.3.5

3Hepr U CBA3M HYKIIOHOB B sJp€.

Anepusie cuibl. Jlepext Macchl sapa

7.3.6

H)lepHBIe PCaKuu. ILCJ'ICHI/IC 1 CHUHTC3

saep

7.3.7

Snepusiii  peaxktop.  TepmosaepHsii

cuHte3. [IpoOrnembl ¥  MEPCHEKTHBBI




SIIEPHOM  DHEPreTUKU. DKOJOTMYECKHE

aCIEKTHI ANCPHON SHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. @DyHIaMEHTAIIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BwuibcoHa, sOepHBIA peakTop,

aroMHas obomOa

7.3.10

[IpakTuueckue paboTsl. MccnenoBanue
TPEKOB YacTHUI] (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé3ILI)I, IIJTAHETHhI, UX BUANUMOC IBUXXCHUC

8.2

Conneynas cucrtema. IlmaHeTsl 3eMHOI
TPYIIIIBI. IImaneThI-TUTaHTHI u ux
CIIYTHHUKH, KapJIMKOBBIC ITJIAHCTHI. Mainnie

Tesa COTHEUHOH CUCTEMBI

8.3

Connne, d¢ortochepa wu  armocdepa.

ConHeyHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapPAKTEPUCTHKH:
Macca, CBETUMOCTb, pajinyc, TEMIepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTIEKTpAJIbHBIA  KJIacC — CBETUMOCTbBY.
3BE3bI TJIABHOM  MOCJIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JJIst

3BE3/] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

H#HHPar###BuayTpeHHee CTpoeHHe 3BE3L.
COBpeMeHHBIe IpeaACTaBICHUA (6}
NPOUCXOXICHUH W 3Botormu ConHia u

3BE311. DTAITBI JKU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama ['anaktuxa.

CnupanbHas  cTpykTypa ['amakTuku,




pacnpezneneHue 3BE3N, raza U IbUIH.
[Tonoxenne wu nBwxkenne ConHua B
lamaktuke. Ilmockas wu  chepuueckas

noacucTeMsbl [ atakTuku

8.8

Tuner ranaktuk. PaguoraiakTuku H

KBa3apbl. YEpHBIE IBIPHI B sIpaxX rajJakTHK

8.9

Bcenennada. Pacummpenne BceneHHOM.
3akoH XaOOsa. Pa3Oeranme rajgakTHK.
Bospact u paguyc BcenenHoil, teopus
bonbmioro B3peiBa. Monens «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmitabHast  cTpykTypa BceneHHOI.
Mertaranaktuka. Hepeménusie npoodiemsl

ACTPOHOMUH




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Guzuka. 10 knacc. Mskumes I'.4., byxosnes b.b., Corckuii H.H.; non
penakimueit [TapdpentreBoii H.A. AxuimonepHoe obmectBo «M3maTeabcTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AxiinonepHoe obmectBo «M3naTenncTBo

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

[Toypounsie pazpadotku o ¢pusuke. 10 knacc (K YMK . 4. Msakumesa, M. A.
[TerpoBoii (M: Ipoda) 2019-2021 rr. Beimycka) [[{udpoBas kuura|

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. Poccwiickuii o01ieoOpa3oBarenbHbIi moptan http://experiment.edu.ru

2. Enunas kouteknus nudpoBeIx 00pa3oBaTebHBIX pecypcos http://school-
collection.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000




