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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yuérom deneparbHON pabodeil mporpaMMbl BOCTUTAHUSA U
KOHILICTIIIMY TIpenojaBaHus ydeOHoro mpeamera «dDusnka» B 00pa3oBaTeIbHBIX
OpraHu3aluax Poccuiickoi QOenepauum, peanu3yrommx OCHOBHBIC
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mporpaMmbl 1Mo (u3MKe HaAmpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcss 10-11 kiaccoB mnpu
oOydeHnH Ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOIO
nonaxona. I[lporpamma mo ¢usmke coorBerctByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
o0Oy4yeHHs, a TaKXKe YUYHUTHIBAET HEOOXOAMMOCTH pPeaM3alUh MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMM mpeameTramMu. B Hel
OTIPEISNSIIOTCS OCHOBHBIC €W M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHET0 OOIIETro
o0pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKHU: JIMUYHOCTHEIE,
MeTanpeIMeTHbIe, TpeaAMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IJTAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTATHI 10 TOJIaM O0yUECHHUS;

e cojaepxkaHue yueoHoro npeamera «Du3nkay» mo rogamMm o0ydeHus.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYyMAasl B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIIN
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHCH, OHOJIOTHeH,
bu3uueckorr reorpadueld W acTpoHOMHEH. Mcmonb3oBaHWE HW  AKTHBHOE
npuMeHEeHHe (U3UYECKUX 3HAHUW  OmpefenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/JlaHHBIMU CBOWCTBAMHU W APYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MuUpa OOydaromwuxcs, B (GOpMHUPOBAHUE YMEHUN MNPUMEHSTh
HAYYHBIN METO/]I TO3HAHUS MIPU BHIMIOJTHEHUN UMHU YUE€OHBIX UCCIEAOBAHUM.

B ocHOBYy kypca ¢usmkud I ypOBHS CpEeIHEro oomero oOpa3oBaHUS
MOJIOXKEH PAJ WIeH, KOTOpPble MOXKHO pacCMaTpUBaTh KaK MPUHIUIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHajl U3 BCEX pa3leNoB (M3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ Hell Matepuan Kypca (U3HKH
0o0bennHEH BOKpPYr (¢u3nyecKkux Teopuil. Bemymum B Kypce sBIseTcs
dbopMUpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus NOpeanonaraeT HCIOJIb30BaHUE
T'YMaHUTApPHOTO TOTEHIMaNa (HU3MUECKON HAayKH, OCMBICIICHHWE CBSI3M Pa3BUTHUSA
¢uzuku ¢ pa3BuTMEeM OOIIECTBA, a TaKkkKe C MHPOBO33PEHUECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOOIeMaMHu.

Hoess npuxnaouwou  uanpasnennHocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIMPOKHAM KPYTOM TEXHMUYECKHUX W TEXHOJOTHUECKHUX MPHIOKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS DIIEMEHTOB
CONEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKHUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIEC CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJOTHH, a TaKkKe OOCYKICHHUS
po0JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS M 9KOJIOTMYECKONU O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue TeopuH ((POpMHUPOBAHHUE MPEICTABIECHUN O
CTPYKTYypE MOCTPOSHUSI (PUBNIECKON TEOpUH, poiiu GyHIAMEHTAIBHBIX 3aKOHOB H
OPUHLMUIIOB B  COBPEMEHHBIX INPEACTABICHUSAX O MPUPOAE, TpaHHLAX
OPUMEHUMOCTH TEOpUH, HJs OINHCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CucreMHO-IeITeNbHOCTHBIN TOAX0 B Kypce (PU3UKU peau3yeTcsl MpexIe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JESTENIbHOCTH 00Yy4Yaromuxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3HMKHM — OTO HCIOJB30BAHUE CHCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JabOpaTOpHBIX pabdor,
KOTOpbIE B MporpammMe 1o ¢usnke oO0bEIUHEHBI B OOIIMI CMHMCOK YYEHUYECKUX
NPaKTUYECKUX palboT. Bhiaenenne B yka3aHHOM IEpevHE JIabOpaTOpHBIX padoT,
OPOBOAUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  y4YaCTHHKaAMHU
o0pa3oBaTeIbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHamieHus kabunera Qusuku. Ilpu »TOM oObOecreunBaeTcss OBJAJECHUE
O0y4aroUMMHUCSI YMEHUSIMU TPOBOJAUTH KOCBEHHBbIE H3MEPEHHsI, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIUYHMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PACUYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM nns pacy€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJaud C SBHO
3a1aHHOM (PU3UYECKON MOJIENbIO, TTO3BOJIAIOIINE IPUMEHSITh U3yYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaKk M WHTETPHUPYs 3HAHUS W3
pasHbIX paszaenoB. [IJis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUs (U3UYECKUX SIBIEHUHM M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (M3UYECKOW MOACNU IS CUTYalld MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeUYeHHI0 Y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(Gu3MKKN Ha ypOBHE CPETHETO OOIIET0 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHIX
OpeIMETHOro KaOumHeTa (PU3MKU WM B YCJIOBHUSIX HMHTEIPUPOBAHHOIO KaOMHETa
NPEeIMETOB €CTECTBEHHO-Hay4yHOro Iukia. B kaOunere (u3umku AOMKHO OBITH
HEeoOXoMMoe JlabopaTopHOE OOOpY/OBAaHUE [Jis BBIMOJTHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYECKUX MPAKTUYECKUX paboT U JAEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi st
UCCIICIOBAHNS  W3Y4YaeMbIX SBJICHUH ©  TPOIIECCOB, OMIUPHUYCCKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe oOOpymoBaHWE MJII YYEHHYECKHX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemaTnmueckue KOMIUICKTHI
71a00paTOPHOTrO OOOpPYJIOBAHMUS JIOJDKHBI OBITh IOCTPOSHHI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpaTOPHUId.

OCHOBHBIMHU LIEJIAMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTPEMJICHHS OOYy4YalOIUXCA K HAYyIHOMY
W3YYCHHUIO TPHUPOJIbI, PA3BUTHE WX HHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpoOBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yiapTaTa H3Yy4EHHUs
OCHOB CTPOCHHMSI MaTepuu U (hyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMeHUW OOBSCHATH SBJICHUS C HUCIHOJIb30BAHUEM
bu3nUecKnX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PUUKU IS PA3BUTHS APYTHAX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne 3TuX 1efeid o0ecrneuyrnBaeTcsl peuieHueM CeIyIoluX 3a/1ad B

nporiecce 3yueHus Kypca GU3UKH Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus:



e nmpuoOpeTeHue  CHUCTEMbl  3HaHUH 00 obumx  (usnUecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODHU3UKH;

e (opmMupoBaHwe yMEHHWU TPUMEHATh TEOPETUYECCKUE 3HAHUA IS
oObsicHeHUs (U3MYECKUX SBICHUHM B TNpUPOAE W IS TNPUHATUA
MIPAKTUYECKUX PEUICHHUU B IIOBCEAHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEHICHHWS] pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbl0, 3aJad, MOAPa3yMEBAIOIIUX CAMOCTOSATENbHOE
co3iaHre PU3NYECKON MOJIeIH, aJIeKBATHON YCIIOBUSAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU TPHUHIIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIIOTMYECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOIO IJIAHUPOBAHMS U TMPOBEACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTEpIIpeTaruu UHQPOPMAIIHH,
OIpeNIeTICHHsI TOCTOBEPHOCTH MOJIYyUYEHHOT0 PE3yIbTaTa;

e CO3/IaHHE YCIIOBUH JJIsi Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEA0BATEIHCKOM,
TBOPUYECKOM J1EATETbHOCTH.

Ha wusyuenmne ¢usuku (6a30BBII ypOBEHb) HAa YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABIACTCS PEKOMEHIOBAaHHBIM, YYHTEIh JENIaeT BBIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEM 00yJarOIUXCHI.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOnbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa M TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCIepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SIBJICHUNA M mpoueccoB. HaydHble rumotesbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHLMI COOTBETCTBUSI.

Ponbe u Mecto ¢usuku B (HOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmwKeHHE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O JBHIKCHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHE MaTepuaIbHOM TOYKHM, UX MPOEKIIMH Ha OCU CHCTEMbI KOOpIWHAT.
CrioxeHue nepeMeneHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. ['paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOpEHHs, MyTH U MepeMelleHus
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOonHOe nazieHue. Y CKopeHrue CBOOOIHOTO MaeHUsl.

KpuBonmuennoe nBwxeHwe. [IBWKeHHME  MaTrepuagsbHOM TOYKHA IO
OKPYXHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTpPOMCTBA MW MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBI)KEHHE CHAPSO0B, LICTIHbIE U PEMEHHBIE MTEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGntonenue aBmwkeHUs Tena, OpOIIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenue ckopocTy pu ABMKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3ydueHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIENIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY MYTSIMHU, MNPONAECHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIE PAaBHBIE IPOMEXYTKHM BPEMEHHM NPU PAaBHOYCKOPEHHOM
JBW>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tenna, OpoIIeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurenbHOCcTH  [anmunes. IlepBwii  3akoH  HproToHna.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUI. MAaTEPUAIbHON TOUKH. Tpernii 3aKkoH HproTOHA 1J1s1 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsokectu. llepBasi kocMmuueckas
CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpEeHUs CKOJbXEHUS U cujia TpeHus nokos. Koadgduiment tpenusi.
Cwuna conpoTHUBIICHUS MPU IBUKEHUH TEJa B KUJKOCTH WU rase.

[TocTynarensHOE U BpalaTeabHOE JIBIKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIrO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuu.

CpaBHEHUE Macc B3aUMOJICMCTBYIOIIMX TEI.

Bropoii 3axkon HerotoHna.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MaJCHUMU.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHS TBEPAOTO Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOLIErO0 OCh
BpalCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanibHOM TOUKH (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
Nmnynbc cuibl U U3MEHEHHE HMITyJIbca TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi mMaTepualibHOW TOUKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUSL. [TorennumanbHas DHEPIUs YIIPYro
neopMUpOBaHHONW  TpykuHbL.  [loTeHnmanpbHast dSHEprus Tena  BOJU3HU
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboThI
HEMOTCHIUAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOW SHEPTHUHM CUCTEMBI TEIl.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKne yCTpOWCTBA M INMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexoq NOTEHLMATBLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3yyenue abCONMIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO JTBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW PHEPTrUut
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipHas GQU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOW TEOPUU U UX OINBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS 4YacTUL BewiectBa. Molienu CTpPOEHHMs Ta30B, KUIAKOCTEU U
TBEPJIBIX TET U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeneld. Macca u
pa3Mepsl Mosekyil. KonnuectBo BemectBa. [locTtosiHaas ABoraapo.

Termmosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOPUU HJICAIHbHOTO Tasza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOrO JBMKEHMS dactull rasa. [llkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHUe MeHnneneeBa—Knaneipona.
3akoH [lamprona. M3omponeccsl B HACAUIBHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BenecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JHUCKPETHOE CTPOCHHE BemiecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COCTMHEHUM.

OmnbIThl 110 U PY3UH )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenb onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHHUE MEXKMOJIEKYJIIPHOT O
B3aUMOJICHICTBHUSI.

Mogens, HILTIOCTPUPYIOIIAs TPUPOY AaBIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

Onpenenenue Macchl BO3[yXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JJABJICHUS U TEMIIEPATypbl BO31yXa B HEM.

HccnenoBaHne 3aBUCUMOCTH MEKY MapaMeTPaMu COCTOSIHUSA Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEPTUsT TEPMOJUHAMUYECKOU
CUCTEMBI U cIocO0bI €€ n3mMeHenus. KonnuecTBo TemnoTel U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  HWAEaJbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemnoTsl npu Temionepenaye.

[Tonsitue 00 aauabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHnre mepBOro 3akOoHa TEPMOJMHAMUKH K u3ompoiieccaMm. ['paduueckas
UHTEepIpeTaIys paboTkl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TemmoBble  mamuHbl.  [IpUHOMIBL  OEMCTBUST ~ TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBaHus SHEPrUM B TEIUIOBBIX MaimiuHax. Kod(puIHUEeHT Moie3HOoro
nercTBus TeroBord MammHbL. Ilukn KapHo u ero xosdduimeHT mosie3Horo
JNENCTBUSA. DKOJOTMYECKUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOIN XOJOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruu Tela MPH COBEPIICHWU PaOOTHI: BBUIET
npoOKu K3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHUsl (BUICOAECMOHCTPAITHS ).

N3meHenune BHyTpEeHHEH SHEprun (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OnpiIT 1mo ananabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsE BHYTPEHHEr0 CropaHus, pEakKTUBHOTO
JIBUTATEJISI.

Vuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenue yaenpHONU TEI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHneHcanusd. Vcnapenue u kumneHne. AOCOMIOTHAS |
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HachelleHHbIM map. YjaenbHas TeEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tefa. AHU30TPOIHS CBOWCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUcCTaJIu3aius. Y aenbHas TemioTa miasienus. Cyonumanusi.

YpaBHeHHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTpPOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOIMU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUalioB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaChIIEHHBIX MapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIoB.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3Mepenne 0THOCUTEIHLHON BJIAXKHOCTU BO3/yXa.

Pa3nen 4. JiaekTpoauHaAaMHUKA
Tema 1. dnexkmpocmamuxa
OnekTpu3aumss Tela. OIJEKTpUYecKHil 3apsia. JlBa BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOMHUKHM, TUANEKTPUKU W TONYNPOBOJHUKHU. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHblil 37€eKTpUYECKUil 3apsi.
Onektpuueckoe rmnojne. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYIIEPHO3ULIAMN JJIEKTPUUYECKUX TMMOJIEN. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOTO
TOJISI.

PaGora cun  anektpocraruueckoro  mons.  [lorenmuman.  Pa3HocThb
NMOTEHIUANOB. [IpOBONHMKM W JHMAIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlvpnexkTpruyeckas MPpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOIL,
AJEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3eMJICHUE AJIEKTPONpUOOpPOB,
KOH/JIEHCATOP, KONMPOBAJIBLHBIN arIapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHLINI IEUCTBUS dIEKTPOMETPA.

BzaumopernicTBre HA3NEKTPU3OBAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTuuecKas 3amuTa.

JIMAIIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IUTACTHH, PACCTOSTHUS MEXAY HUMH U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIJIEKTPUYECKOIO TOKa.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DJIEKTPUYECKOE COMPOTUBICHUE. YEIbHOE CONPOTHBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaILIEIBHOE, CMEIIAHHOE COCIUHEHNE MPOBOIHUKOB.

Pabora nsnektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUUECKOrO TOKA.

DNEKTPOJBIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. Kopotkoe 3ambIKaHHeE.

DJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKHY. CobOcTBeHHas u MpUMecHas MPOBOJIUMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTpUYECKUd TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNALMA. DIECKTPOJIN3.



DIJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHudyeckre yCTpoWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, WCTOYHHKH TOKa, JJICKTPOHArpeBaTEIbHBIC MPHOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO/I,
TEPMUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN TUOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne Cuitbl TOKa U HaIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX MNPOBOJAHUKOB OT JJIMHBI,
IUIOLLIAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsamoe w3MepeHHne JIEKTPOABMXKYIIEH CHiIbl. KOpOTKOe 3amMbIKaHHE
rajgbBaHMYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb COMPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSAS TPOBOJIUMOCTD JIUOJA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydeHne cMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEW CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJIEHUS.

Hab6monenue amekrpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCylIeCTBISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAaY4YHOIO
NO3HAHUS: SIBJIECHUE, HAy4uHbId (akT, rumnores3a, (u3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHWH, JWHEHHas (QyHKIMS,
napabona, rurnepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (HYHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX IPOEKIUU Ha OCU KOOPIAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHudeckoe IBWKEHUE B KMBOW mpupoze, Audy3us, ocMoc,
TEIUIO0OMEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPENAUH, TEMIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJIICHUS B JKUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUIAKOCTEN H



ra3oB, JJIEKTPUUECKHE CBOWMCTBA METAJJIOB, AJICKTPOJUTHUECKAs TUCCOLMAIIUS,
rajbBaHHKA.

l'eoepagpus: BnaxHOCTb BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHHE JBUKEHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TpEeHHUs B TEXHUKE, MOJUIMIHUKU, HWCIOIb30BaHUE 3aKOHA COXpPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), JIBUraTEIb BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, ObBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUalioB, B TOM UHCIE€ HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJIEHUE JJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC puOopHI,
AJIEKTPOOCBETUTENBHBIC TPUOOPHI, TAIIbBAHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHamMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocrostHHbIE ~ MarHUTHl.  B3anmMomelcTBUE  MOCTOSHHBIX ~ MArHUTOB.
MaruutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cynepno3uuuu
MAarHUTHBIX MMOJieH. JIMHMM MarHUTHOM WMHIAYKUWW. KapThHa JUHUNA MarHUTHOMU
WHYKIUH TOJIsl MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe TI0J€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO TIOJISI JIJIMHHOTO MPSAMOr0 MPOBOJAHWUKA U 3aMKHYTOTO KOJIBI[EBOTO
IPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoelicTBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalIpaBJICHUE.

Cuiia Jlopenua, €€ MOIyJIb U HalpaBlIeHUE. J[BUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Iosie. PaGora cunbl Jloperma.

SIBeHne DIIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHUTHOMN
UHAYKOAW. OJEKTPOABIKYIIAs CWIA HWHAYKUUH. 3aKOH AJIEKTPOMArHUTHOM
unaykunu dapasnes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTUBHOCTh.  SIBlIeHME CaMOMHAYKLIMH. OJEKTPOABIKYIIAA  CuUia
CaMOUHYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOABUrATENb, YCKOPUTEIU DSIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O TyYKa MArHUTHBIM IOJIEM.

JInHUY MHYKIIMY MAarHUTHOTO MOJIS.

B3anmonenicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME 3NEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHXKYILIEW CHJIBI MHAYKLIUHU OT CKOPOCTH WM3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBlIeHME CAMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue aeicTBUS NOCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanne sSBIEHUS SJIEKTPOMAarHUTHON MHIYKIIWH.

Pa3nen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHUYECKHE  KoJeOaHUS.
INapmonnyeckue konebanus. Ilepuon, wacrtora, amruutyaa u ($asza KoieOaHUM.
[IpykuHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosnebanuit. [IpeBpallieHre SHEpruy Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
U1eaJbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MEXAY MEXaHUYECKUMHU U
ANEKTPOMarHuTHIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUu B UJ€ATbHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxarouux KojeOaHUsAX. BrIHYKIeHHbIE MEXaHUUECKHE
koniebanus. Pesonanc. BeiHyXI€HHBIE 371€KTPOMarHuTHbIE KoJIeOaHusl.

Ilepemennblii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOI0 TOKA. AMIUIMTYIHOE€ W JEWCTBYIOLIEE 3HAYEHUE CHJIbI TOKAa U
HAIPSKEHHUS.

Tpanchopmarop. IlponsBoacTBo, nmepeaaya u MoTpedICHNE dIEKTPUIECKON
SHEPIUM. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE ANEKTpodHEprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (NMPYKUHHBIA WITH
MaTEeMaTU4YECKUN MasiTHUK ).



Habmronenue 3atyxaromux KojaeOaHuu.

UccnenoBanrie CBOMCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNIENOBAaTEIbHOM COCIMHEHHH pE3UCTOpa, KaTyIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenb TMHUM 3JEKTpONepeIayn.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanne 3aBUCMMOCTH TIEpHUOa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

WccnenoBanre MEepeMEHHOr0 TOKa B LENM U3 [OCJEI0BaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE B0JIHbL

MexaHuueckue BOJHBI, ycioBua pacnpoctpanHeHus. Ilepuon. CkopocTtb
pacnpocTpaHeHuss W JJMHa BOdHbL [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNurtepdepenius u nudpakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3TyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaraurHoii BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XK€HUE, MPETOMIICHUE, MOISpHU3aIus, TUPpaKius,
uHTeppeperurss. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHuTHbIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMTBI paguOCBs3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckue ycTpoilcTBA M MNPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUMAarHOCTUKAa B TEXHUKE M MEIULIMHE, panaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOmronenue oTpakeHust U IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOM U
4acTOTOM KOJIEOAHUI.



HccnenoBanue  CBOMCTB ~ JJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
npeioMIIeHHe, noJsipu3anus, 1udpaxius, uHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. I[IpsmorMHENHOE pPacHpOCTpaHEHUE CBETA B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne n3zoOpaxeHuil B
IUIOCKOM 3€pKaJie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbli yroa MNOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Hucnepcust cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue u pacceuBaromve JuH3bl. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKash cuja TOHKOM nuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparoluX U paccerBaroluX JuH3aX. Dopmysia TOHKON JTUH3BI. YBEJIMYEHUE,
JTaBaeMoe JIUH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKOM ONITHKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJIEHWS MAaKCUMyMOB M MHHHUMYMOB B UHTEp(EpEeHIIMOHHOU
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBHIX HICTOYHUKOB.

HNudpaknus cBera. JudpakuronHas pemérka. YclIoBUE€ HAONIOIEHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOI0 CBeTa Ha
TUuGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckrue ycTpoWCTBA M NPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
dboToanmnapaT, MPOCKIIMOHHBIA ammapar, MHUKPOCKOIM, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKITMOHHAS PEHIETKA, TIOJSAPOU/I.

Jlemoncmpayuu

[IpsAMonuHEWHOE pacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIIEHUE CBETA.
OnTuyeckue mprudopBkl.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB N300paKEHUH B TUH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnn crera.

Ha6mronenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, r1abopamopnule pabomuwl



N3mepenue nokazaTens NpeaoMIICHUS CTEKIIA.
UccnenoBanne CBONCTB N300paKEHUI B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocTynatel
CIIELIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAIlECHUE
JUTAHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChI C 3Hepmeﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIBI. SHCpI‘I/IH
ITOKOAI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsizu 3HEpruM GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gororddexra. Onbitel A. I'. CtoneroBa. 3akoHbI

dororpdexra. YpaBHenue ODuHiuTeHa A1 dorodddexra. «KpacHas rpaHunar»
dotorddekra.

Hapnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

Texnuueckue YCTpPONCTBA U MPAKTHUECKOE NpPUMEHEHHue: (HOTOIIEMEHT,
doTogaTumk, coaHeyHas 6arapesi, CBETOAUO/I.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (HOTOdPDeKTa.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Inanerapnas wmopenbp artoma. [loctynatel bopa. M3nmydeHune W noriomnieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHS SHEPIHMM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPIrUH aTomMa BOJOPOJA.

BonHoBble cBolicTBa yactul. Bonnel ne bpoinsa. KopnyckynaspHO-BOITHOBOR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHu4eckrue YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBbIN KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaOnronenue nHelyaThIX CIEKTPOB U3ITYYEHMS.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

HabGntonenue nuHeiuaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paauoakTuBHOCTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paanoakTuBHOro wu3nydenus. CpoiictBa anbda-, Oera-, raMma-u3iaydeHHUs.
BnusiHMe pagno0aKTUBHOCTH Ha JKUBbIE OPTraHU3MBbI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. [edekt maccsl sapa.

Anepusbie peakuuu. JleneHue u CUHTE3 SAEp.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl M NEPCHEKTHUBBI
SAIEPHON DHEPTETUKH. DKOJIOTHUECKNE ACTIEKTHI IAEPHON IHEPTETUKH.

DOneMeHTapHble YacTUIbl. OTKPBITUE MO3UTPOHA.

Metobl HaOJIIOIEHUS M PErUCTPAIK 3JI€MEHTAPHBIX YACTHILL.

OyHaaMeHTaIbHbIe B3aUMOACHCTBH. EquHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sinepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YaCTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pasjaes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpukinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Buna 3Bénnoro Heba. Co3Be3ausi, sipKkue 3BE3MbI, IUIAHETHI, UX BHUJIMMOE
JBHKCHHE.

Conneynas cucrema.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» ISl 3BE3]l TJIABHOW MOCIJIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bononmu CoJHIa U
3BE3/. DTaIlbl ’KU3HU 3BE3].

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune u aBmwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B siApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe nsnydeHue.

Macumtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepemiénnnlie npobsieMbl aCTpPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUI JJIsI ONpEeIeIICHUs MOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE co3Be3aus1 CEeBEPHOro MOJIyIIapUsl U SIPKUE 3BE3/bI.

Habmonenus B Teneckon JlyHsl, uianet, Mieunoro [1ytu.

O6o0mariee NOBTOpPeHUE

Ponr Qu3ukn ® acTpoHOMHHM B DOKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COITMAILHOM M ATUYECKOM cepax JAesTeTbHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HOUN KapTHHE MHpPA, poJib (PM3HUUECKONU TEOPUHU
B (OpPMHpPOBAHWM TIPEJCTABICHUNA O (U3UYECKONM KapTUHE MHUpPa, MECTO
bu3MYEeCKON KapTUHBI MUpa B OOIEM PSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJIEHUMN O TIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuenue xypca (usuku 6a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
YUYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAy4YHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIO/IeHNE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPaBHEHHI, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M MX MPOEKIWH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
IIPOU3BOJIHBIEC DJIEMEHTAPHBIX (YHKIMM, NpPU3HAKK TOA00USI TPEyTrOJbHUKOB,
OTpezieNieHHE IUIOMIAIN TUIOCKUX PUryp u 00bEMa Ted.

buonoeus: »nekTpuueckue SBICHHUS B KHBOW MPHUPOJE, KoJieOaTeIbHBIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl O0Opa30BaHMs KPUCTAJUIMYECKOM PEIMIETKH, CHEKTPaTbHBIN
aHaJu3.



leoepaghus:  MarHuTHBIE TIONMIOCA 3€MJIM, 3JIEKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSCCHUIA.

Texnonoecus: NWHUAUA DJIEKTPOIIEpENad, TEHEpPaTOp IMEPEMEHHOro TOKa,
3JIEKTPOJIBUTaTENb, WHAYKLIHWOHHAS I1€4b, paaap, pPaauONPUEMHUK, TEIEBU3O0D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenmera «@Du3nka» Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus (0a30BBI YPOBEHB) JOJAKHO OOECIEUUTHh JTOCTHKEHUE CIIETYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTAThl OCBOCHUS yueOHOTo npeamera «Du3nKay JTOJKHBI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIuxcsi PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH MO3ULUEN JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOro OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITa U ONbITA JIEITEIBHOCTH B MPOLIECCE PEaTM3allMi OCHOBHBIX HAITPABICHUU
BOCIIUTATEIIbHON IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMUA 00YUaAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

OPUHSATHE  TPATUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPaKIaHCKOIO
o011ecTBa, y4aCTBOBAaTh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHUE B3aUMOJIEHCTBOBATH C COLMAIbHBIMA UHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCUICKOM IPaXKIaHCKOMN U EHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPHEHTUPYACH HA MOPaAJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIUYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OYAYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTIO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHBIM cdepaM MpoPecCHOHAIBHON ACATEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyieii mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU
(bu3MKU Ha NPOTSKEHUHU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00AIBHOTO
XapaKTepa SKOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE JIEHCTBUN B OKPY>KAIOIIEH Cpe/ie HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpEeHNE OIbITa JEATCIPHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCA 3HAaHUH Mo (PU3HUKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOW [ESATENbHOCTH, TOTOBHOCTh B MpOIlECCe
U3y4eHHs: (UMK  OCYIIECTBISATh  NPOEKTHYI0O U HCCIENOBATENbCKYIO
NESTENHHOCTh NHIWBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA
ba3oBble JJornyeckue neiicTBUA:
CaMOCTOSAATENTLHO  (OpMYJIMpPOBaTH W AKTyalIM3UpOBaTh  MpoOIiEeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENHU JEeITEIbHOCTH, 3aJlaBaTh MNapaMeTpbl U KPUTEPUU HX
JOCTHOKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMS B  PacCMaTpUBAEMBbIX
bu3MUECKUX SABJICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMATEpUaIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEICTBUI NESITEIbHOCTH;
KOOpJMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUAX  PEAbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3zoBble ucciaegoBaTe/ibCKue 1efiCTBUS !
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBBHIMU MOHATHUAMH M METOIaMHU
bu3znyecKol HaAyKu;



BJIa/ICTh HaBBIKAMH Y4eOHO-HUCCIIEIOBATEICKON U MPOSKTHOU ACITETbHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHHs 3a1ad (PU3MUYECKOTO COJEp)KAHUS, MPUMEHEHUIO Pa3THYHBIX
METOJI0B ITO3HAHWSI,;

BJIAJCTh BHUIAMH JCATEIBHOCTH II0 TMIOJYYEHHUIO HOBOTO 3HAHUS, €Tro
UHTEpIpETallii, MpPeoOpa3OoBaHUI0O W MPHUMEHEHUIO B Pa3jMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX MTPOEKTOB B 00JaCTH (U3HKHU;

BBISIBIISITh  TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apTyMEHTHI IJIsS JOKa3aTelbCTBa
CBOWIX yTBEP)KIICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUU PEIICHHS;

AHAM3UPOBATH TIOJNYYCHHBIC B XOJ€ PEIICHUS 3aJa4yd  Pe3yJIbTaThl,
KPUTHUIECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynmHpoBaTh COOCTBEHHBIC 3a7adud B 00pa30BaTEIHLHOU
JESITENHHOCTH, B TOM YHCIIC TIPU U3yUYCeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA TI0 (HU3MKE B TPAKTHYCCKYIO 00JacTh
KHU3HEICATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTelH;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU MOJy4YeHUs WH(poOpMaIruu (U3HNUEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEILHO OCYIICCTBIISITH IIOWCK, aHAJIW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINI0 WHGOPMAIIMU Pa3IUYHBIX BHJIOB U (opm
IPEJICTaBIICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIONIb30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1a9 ¢ CcOOMIoJIecHHeM TpeOOBaHUN JProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECYypcOCOepEeKEeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (DM3MUYECKOTO COACpXKAaHUS B pa3jMYHBIX (opmarax c
y4€TOM Ha3Ha4YCHHS WH(DOPMAIIUU U TIEJIEBOM ayTUTOPHUH, BHIOUpasi ONTUMATIBHYIO
dopMmy mpencTaBIeHUs U BU3yaTH3aIuu.

KoMMmyHukaTuBHBIE YHHBepcaJIbHbIe YueOHbIe 1eHCTBUS:
OCYUIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YpPOUYHOM
NeSITEeNbHOCTH;



pacmo3HaBaTh TMPEANOCHUIKM  KOH(PIWUKTHBIX CHUTyallMd ®  CMST4aTh
KOH(JTUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMaTUKy U METOJbl COBMECTHBIX AEUCTBUH € Y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KJ10TO YJjieHa KOJUIEKTHBA;

OpUHAMATh 1€  COBMECTHOM  JIeSTENbHOCTH, OpraHW30BBIBaTh U
KOOPJAMHUPOBATh JIEHCTBUS O €€ JOCTMXKEHHIO: COCTABJIATH IJIaH JEHUCTBUH,
pacnpenensaTe poiud ¢ y4ETOM MHEHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KAXKIOTO0 YYaCTHHUKAa KOMaHABI B
001U pe3ysbTaT o Pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTh HOBBIE MPOEKTHI, OIEHMBATh HAECU C TO3UIHMM HOBU3HBHI,
OpPUTMHAJIBHOCTHU, IPAKTHYECKON 3HAUUMOCTH;

OCYIIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE TOBEACHHE B Pa3IHMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYULIECTBJISTh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
(GU3MKM W acTPOHOMHH, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIITh IUIAH PELICHHS PACUYETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BBINOJIHEHUS MPAKTUYECKOW padOThI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEANOUYTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYIULMU B 00JacTH
(U3HKHU, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABbIKAMHM  IIO3HABATEIbHOM  peQIeKCMU KaK  OCO3HAHMS
COBEPINAEMBIX JIEUCTBHM M MBICIUTEIBHBIX IIPOLECCOB, WX PpE3YyJbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI peIIeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEHIEHUS MO0 HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TPH aHalu3e pe3yIbTaToB
NEeSITEeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHUX TIPU aHAIW3Ee pPEe3yIhTaTOB
JeSITeNTbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTikeHUs JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOrPAMMBI
no ¢u3MKe i1 YPOBHA CpeIHEro ooOimero oOpa3oBaHUA Yy OO0yYarOUIUXCs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEJUICKT, IpeArnoIarauui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM IMOIMOHATBLHON cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIOCOOHOCTh aManTUPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTHIKCHUIO IEH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOAS M3 CBOMX
BO3MOXKHOCTEH;

AMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €0 TPH OCYIIECTBICHUHM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh ChOPMHUPOBAHHOCTH Y OO YJAIOITUXCS YMEHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHH, B TPAKTUYECKOMN JAEATEIIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTepuajabHas TOYKa, HHEpIMaIbHasl CHCTeMa OTCuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICAUTbHBIA T'a3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPIABIX TEJI, TOUYCYHBIN
AJICKTPUYECKUH 3apsil PU pelieHnn PU3NUEeCKUX 3a/1a4;



pacro3HaBaTh (GU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KUHETHUYECKOW TEOPUM CTPOCHHMS BEIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJHUHEHHOE
JIBIDKEHUE, CBOOOTHOE TaJeHuEe TeJ, IBIDKEHHWE 10 OKPYKHOCTH, HHEPIHS,
B3auMozieicTBUE Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX Tell, U3MEHEHNE 00BbEMa TeJ IPU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBECUE, HCIAPEHHUE, KOHACHCALWs, IUIABJIEHUE, KpUCTAILIA3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXKAYy IapaMeTpaMd COCTOSHUSL Ta3a B HM30IpoLEeccax,
AJIEKTPU3AIUS TEN, B3aUMOJCHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHMYECKOE JIBIKCHUE, HCTIONB3YS (DU3MUYECKHE BEIUYUHBI:
KOOpJMHATa, NYyTh, MEpPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€J1a, KMHETUYECKash YHEPrus, MOTEHIMaIbHAsl YHEPTUsi, MEXaHU4YecKas
pabora, MexaHWuYecKash MOIIHOCTh; NPH ONUCAHUU MPABWIBHO TPAKTOBAThH
bu3MUeCKNii CMBICT HCIOIB3YyEeMbIX BEJIMYMH, WX OOO3HAYCHHS M €IUHUIIBI,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTHUMHU
BEJIMYNHAMU;

ONKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIIOBBIC SIBICHHUS,
UCTIONB3YysT (M3MYECKUE BEIWYWHBI: JaBJICHHE Tas3a, TeMIleparypa, CpemaHss
KUHETUYECKasl SHEPTUsl XaOTHUYECKOIo JBMKEHUSI MOJIEKYJI, CpEeAHEKBaIpaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprus, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATENsl; TMPU OIMMCAHUH
NPAaBWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0003Ha4YeHUsI U CIUHMIBI, HAXOAUTh (QPOPMYJbI, CBS3bIBAIOIIME JAHHYIO
(bU3UYECKYIO0 BETUYMHY C IPYTUMHU BEJTUUHUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BETUYHMHBI: DJICKTPUUCCKHUHN 3apsi,
AJIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJs, MOTEHIIUall, Pa3HOCTh MOTEHIIUAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUEHUS M €JMHUIIbI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (QU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ysd (PU3UUYECKUE
3aKOHBI W MPUHIIMIIBL: 3aKOH BecemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJIbCa,
OPUHIUIT CYNEPIO3UIMA CHJI, MPUHIIUI PABHOMPABUS HHEPLHUAIBHBIX CUCTEM
0TCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
ANEKTPUUECKOro 3apsaa, 3akoH KylloHa, HpW 3TOM pa3inyaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMUIIBI JIEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOr0 HCIOJIb30BAHUS B
IIOBCEAHEBHOM JKU3HU;

BBIMOJIHATh JKCHEPUMEHTHl IO HCCIEOBAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCMOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MpH 3TOM
dbopMmynupoBaTh mpobiemMy/3amady W TUIOTE3y Y4eOHOrOo HSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY M3 MNPEIOKEHHOT0 OOOpYIOBaHUSA, MPOBOAUTH OMBIT M
(opMyIupOBaTH BBIBOJIBI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUsT (PU3NUYECKUX BETUUMH, IIPU
ATOM BBIOMpaTh ONTHUMAIBHBIMA CIIOCOO M3MEPEHHS W HUCIOIb30BaTh H3BECTHBIC
METO/bl OLIEHKH MTOIPEMIHOCTEN U3MEPECHU N,

UCCIIEZIOBATh  3aBUCUMOCTH  MEXIy  (PU3MUECKMMHM  BEJIWYMHAMH  C
UCTIOJIb30BAaHUEM IMPSIMBIX HU3MEpPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKCcUpOBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIUYHH B
BUJIE TaOIUI U TpadUKOB, I€TaTh BHIBO/BI IO pe3yjIbTaTaM UCCIIEI0BAHNUS,

co0roaTh MpaBuia O€30MaCHOTO TpyJa MPHU NPOBEICHUM UCCIEIOBAHUN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTH C HMCHOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB M J1A0OPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJn3a YCIOBUA 3a4a4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (HOPMYIIbI,
HeoOXoAuMbIe ISl €€ pelieHusi, MPOBOAUTh PACUYEThl U OIEHUBATH PEATBHOCTH
HOJIYyYEHHOr0 3HaUYeHUs! GPU3NYECKOIN BETMUNHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BBICTPAaUBaTh JJOTUUYECKH HEPOTHUBOPEUUBYIO
LENOYKY PpaCCyXJAEHHI ¢ ONOpold Ha H3YyYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTU H
(u3nyecKue sIBICHUS;

UCMOJb30BaTh  MpPU  pEUIeHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJICTaBJIeHUs Y4eOHOM M HAy4YHO-TIOMYJSpHOM MHPOpMaLUU, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(POPMALHIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOIECCOB OKPYXKAIIIEr0 MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3J0POBbS U COOIIOJICHUSI HOPM AKOJOTHUECKOTO
MOBEJICHUS B OKPY>KarOIen cpejie;

paboTtaTh B TpyNme C BHIOJIHEHUEM pPa3JIMUYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO pacHpeneisaTh OOS3aHHOCTH W
IUIAHUPOBAThH JACSATENBHOCTh B HECTAHAAPTHBIX CUTYaAlMSIX, aJ€KBATHO OIIEHUBATh
BKJIQT KQXKJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMaTprUBaeMOi ITPOOIEeMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAFOIIUXCS YMEHUMH:

JNEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTOo (pu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKH WU
TEXHOJIOTHHM, B TMPAKTUYECKON MESATECIBHOCTH JIFOJACH, LETOCTHOCTh W €IUHCTBO
(u3nUecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMCHCHHUS W3YYEHHBIX (U3NUECKUX MOJEICH:
TOYCUHBINA AJICKTPUUECKUN 3apsifl, JIyd CBETa, TOUYCYHBIM UCTOUYHUK CBETA, s/IepHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sipa IMPH PEIICHHH (HU3UICCKHUX
3aj1a4;

pacro3HaBaTh (U3MYECKUE SIBJICHHUS (TMPOIECChl) U OOBICHATH MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOW (DM3UKH: JICKTPUUECKAs TPOBOAUMOCTD,
TEIJI0BOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICUCTBUS TOKA, B3aWMOJCHCTBHE
MAarHuTOB, DJIEKTPOMAarHWUTHAS WHAYKIUS, JEHCTBHE MArHUTHOTO TIOJMSl Ha
MPOBOJHUK C TOKOM M JBIDKYIIUUCS 3apsiji, AJIEKTPOMArHUTHBIE KOJieOaHUS U
BOJIHBI, TPSAMOJIMHEWHOE PacIpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepepeHmsi, audpaknus W TOJIpHU3anus CBETa, JHUCIEPCUS  CBETa,
dotoanexkrpuueckuii 3pdekt (poroaddekT), cBeTOBOE aBieHUE, BOSBHUKHOBECHUE
JUHEHYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaTNOaKTUBHOCTB;

ONMHUCBHIBATh M3yYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIC,
OIITHYECKHE, AIEKTPUUYECKYIO IPOBOJIMMOCTh Pa3JIMUHbBIX cpen) u
AJIEKTPOMArHUTHBIC SBJIEHUS (IIPOIECCHI), UCIONB3Yys (PU3NUECKHUE BEIUYUHBI:
AIIEKTPUUECKUI 3apsiji, CUJIa TOKa, DJIEKTPUUYECKOE HAIpPSDKEHHUE, IJIEKTPUUYECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJABIKYIIAsl CuUjia, padoTa TOKa,
WHJYKIHUST MarHUTHOrO Tmojsi, cuia Awmmepa, cwia JlopeHila, MHIYKTUBHOCTb
KaTYyIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOI'O IOJeH, MEpHoJ M YacToTa
KojeOaHuid B KojeOaTeNhbHOM KOHTYpE, 3apsj W CHjla TOKa B IIpoIecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHui, (DOKYCHOE pacCTOsSHUE U
ONTHUYECKAsl CHWJIa JIMH3bI, MPU OINHUCAHWUU TNPABUILHO TPAKTOBATh (PU3MUECKUN
CMBICI HCIIOJIb3YeMBbIX BEIUYMH, HMX OOO3HAUYCHHS W €IMHHIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYIO (HU3UYECKYH0 BEIWYUHY C JPYTUMH
BEJIMYMHAMH;



OMUCHIBATh M3YUYCHHBIC KBAHTOBBIC SBJICHUS M TPOLECCHl, HCIOIb3YS
bu3nYecKre BEIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (OTOHA, MEPUOJI TIOTypaciajia, SHEPTHsl CBI3U
aATOMHBIX SI7Iep, TPU OINMUCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKHUIA CMBICT
UCIIOJIb3YEMbIX BEIUYUH, MX OOO3HAYEHUS U E€IUHHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONIME JIaHHYIO (DU3MYECKYI0 BEJIUYMHY C JPYTUMH BEIUYUMHAMH,
BBIYUCIISATh 3HAU€HUE (PU3NYECKON BEITMYUHBI;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONB3Ys (U3NUECKUE
3aKOHBI W MPUHUUIIBEL: 3aKOH OMa, 3aKOHBI MOCTIEA0BATENIBHOI0 U MapalIeIbHOI O
COCJIMHEHUS TMPOBOJIHUKOB, 3aKkoH J[koyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHON
UHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 PACIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHbI MPEIOMJICHUSI CBETa, YpaBHEHHE ODWHIITEHHAa mnsi Qororddekra,
3aKOH COXPAHEHHsS] DHEPTUH, 3aKOH COXPAHEHMsI MMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUUECKOr0 3apsjia, 3aKOH COXPAHEHHs] MacCOBOI'0 4YMcla, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUSL (TpaHULbI, O00JIACTH)
IPUMEHUMOCTH;

OTIpEENITh HAMIPaBICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJISl TPOBOIHUKA
C TOKOM, cujibl Amrniepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOM JIUH30MU;

BBITIONTHATh DKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOIb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUMN: MpPHU 3TOM
dbopmynupoBath mpoOJeMy/3ajady U TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIE U3MEPECHUS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpaATh ONTUMAJBHBIA CIIOCOO W3MEPEHHUS W HCIOJIb30BaTh WU3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIH30BAHUEM
OPSIMBIX HM3MEPEHHI: TPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUH B BHUJE TaOJUIl U
rpaukoB, 1eIaTh BHIBOBI MO PE3yJIbTaTaM UCCIIEIOBAHUS;

coOII01aTh TpaBwUiia OE€30MaCHOT0 TPyJa MPHU MPOBEIACHUU HMCCIEIOBAHUMN B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTU C HMCMIOIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemiarb pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIo,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIbI,
HEOOXO/IUMbIE NJisi €€ pEelleHUs, MPOBOAUTh PACUEThl M OILIEHUBATH PEATbLHOCTh
HOJIYYEHHOr0 3HaU€HUs! PU3NYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4N: BBICTPAUBATh JOTUYECKU HENIPOTUBOPEUUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pu3nyeckue sIBIEeHUs;

UCMOJb30BaTh  MpPU  pPEUIEHMH  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIIH
U IpeJCTaBleHUs Y4eOHOM M HAay4YHO-NOMYJSpHOW MH(OpMaLUU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH M10JIy4aeMyt0 HH(POPMALHUIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallUMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCJIOBUA UX OE30MACHOIO HUCIONIb30BaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOAUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecriedeHust 0€30MacCHOCTU MPHU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAaMH, JUJISi COXPAHEHUS 30POBbS M COOJIIOJEHUS HOPM DKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAKOLIEH CPEIE;

pabotaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIaHUPOBAaTh pPabOTy TPYyMIbl, PaLUMOHAIBHO pacHpenesarTh O0O0A3aHHOCTH WU
IUIAHUPOBAThH JCATENBHOCTh B HECTAHAAPTHBIX CUTYALMsX, aJ€KBATHO OLICHUBATh
BKJIAJl K&JKJIOT0 U3 YYACTHUKOB IPYMIIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB u TeM uugpposBbIie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (1upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsl
Paznen 1. ®PU3UKA U METO/JAbI HAYUYHOI'O ITIO3HAHUS
bu6nunorexa [IOK
1.1 ®u3uKa U METOABI HAYYHOI'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6nuorexa [IOK
21 Kunemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huramka ! https://m.edso00.ru/7f41bf72
bubnuorexa [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 httos://m.edso0.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bub6mmorexa [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHIH https://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bubnumorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6nuorexa [IOK

4.1 DEKTPOCTATHIE 10 https://m.edso0.ru/7f41bf72
42 [TocTosinHbIM 5eKTpUYeCKHil TOK. Toku B 12 bu6mmoreka [IOK

' Pas3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemsi 2

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | Ilpakrnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarunuTtHOe noje. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6nuoreka [IOK
' KoJ1e0aHus https://m.edso0.ru/7f41c97¢
MexaHu4yeckre U IeKTPOMarHUTHbIE bubmmorexa LIOK
2.2 ) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cTIeIIMAIBHON TEOPUH bu6mmoreka [IOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DUCMEHTHI KBARTOBOI OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 AToMHOE PO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3ZUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6mmoreka [IOK
6.1 Obobuwaiowee noBToperHe 4 https://m.edso0.ru/7f41c97¢c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi ~ oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/IH 1 bubamorera IIOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb 1 mecTo dusuku B
5 (hopMUPOBAHUN COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOH KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITENbHOCTH JTIO/ICH
MexaHnndeckoe ABMKCHHUE.
OTHOCHTEIFHOCTh MEXaHHIECKOTO bubmuorexa [IOK
3 1
newxeHus. [lepemerienne, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE IPSIMOJIMHEHHOE 1 bubnmoreka [JOK
JBMOKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bubnuorexa [IOK
5 1
JBHOKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOomHOe masieHne. Y CKopeHue 1 bu6mmoreka LIOK
¢BOOOIHOIO MalCHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHUE.
7 ﬂIB)I/I)KeHI/Ie MaTepHaIbHON TOUKH IO 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunnun otHocutensHOCTH ["anmuies. 1 bu6muoteka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepunanbHble CUCTEMBI OTCYETA.
Ilepssriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [Ipunnun

9 CyNEPIO3ULMH CWI. BTopou 3akoH brbmorexa LIOK
B https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepuaibHOW TOYKU

10 Tpetun 3akon HeroToHa y1st bubnunorexa LIOK
MaTepUalbHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadumment tpenus.

13 Cuia ZznpOTHBneI({qu:I npu z[B;i(eHI/H/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUIKOCTH WU Ta3e
[locTynarensHoe U BpalaTeaIbHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHnT cuibl. [Tneuo cuibl. YcenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMMiynec MaTepuanbHOU TOUKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubmuotexka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTuBHOE ABMXKEHUE
Pabota 1 Mo1IHOCTD CHITBI.

16 Kunernueckas s3neprus MaTepuaibHON bu6muoteka [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToreHuunanbHast SHEPTHUS. bu6muoteka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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[ToTeHnmanbpHas SHEPTHS YIPYro
nehOpMHUPOBAHHOU TPYKUHBI.
[ToTreHnmanbpHas SHEPrus Tena BOIU3U
MOBEPXHOCTH 3eMIIn

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMOTCHIINAJIBHBIX CHUJI C USMCHCHUECM
MEXaHUYECKOU OHEPruu CUCTEMBbI TCII.
3aKOH COXpaHEHHS] MEXaHUYECKOW
SHEPrHH

bubnuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEeXaHMYECKOW YHEPTUu
TeJa Ha IPUMEpE PACTIKESHHS
PE3UHOBOTO KIyTa»

KonTtponbHas paboTa o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYISPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. Auddysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

23

Macca monekyi. KonngyectBo
BeniecTBa. [locrossHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ u3mepenue. [llkana remneparyp



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

Lenscus

Hneanpusiii raz 8 MKT. OcHoBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 cpeaHell KHHeTUYECKOW DHEPTUH bubnmoreka [JOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 N3onporuieccrl B uaeaqibHOM ra3e u ux bu6mmoreka [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
30 crocoObl e€ m3meHeHus. Komuuectro bubnuorexa [IOK
TEIJIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOTO HJICATbHOTO
rasa
bubnunorexa LIOK
31 Bt Terionepenay https://m.edsoo.ru/ff0c5c36
VYenpHas TEMIIOEMKOCTE BEIIECTBA.
32 KonudaecTBo TEIIoThl Mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauabaTHbIN mpoiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30MPOIIECcCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs miporieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

[Tpunuun aevicteus u KIIJ TernmoBoi

bu6nmorexa LIOK

35
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 Dxonornyeckue npooaemMsbl
TETUIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edso0.ru/ff0c6938
KonTponbHas pabota no teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubamorera LOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorexa LOK
AyXa. B https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnuueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIUS bubnnoreka [JOK
CBOMCTB KpUCTaJLIOB. XKujikue https://m.edso0.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHbBIE MaTepUAIIbI
[TnaBnenue M KpUCTaIIU3ALIMSL.
43 VY aenbHas TEIUIOTA IJIaBICHUS bbamorexa [IOK
' https://m.edso0.ru/ff0c6708
CyOnmumarust
bu6nunorexa LIOK
44
YPABHCHHE TEILIOBOTO Oasaica https://m.edsoo.ru/ff0c6820
45 DJleKTpU3anus Teil. JNEKTPUIECKUN bubnmnoreka [JOK

3apsa. J{Ba BUIA SJIEKTPUUECKHUX

https://m.edsoo.ru/ffOc6bcc
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3apsa10B

[TpoBOOHWKY, AUINEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS buGnuorexa [JOK
yip ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
B3aumoneucTBue 3apsioB. 3aKoH
47 Kynona. To4eUHBIN 3JI€KTPUIECKUU bubmmorexa [OK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Harnpsyk€HHOCTB 3JIEKTPUYECKOro
48 nosis. [IpuHuun cynepnosunuu bubnnorexa [IOK
AJIEKTPUYECKHX ToJer. JInnun https://m.edsoo.ru/ffOc6df2
HaIPsSKEHHOCTH
PaboTa cui 31eKTpoCTaTHUeCKOro
49 nons. ITorenmman. Pa3HocTs bubmmorexa [OK
’ HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHIHAJIOB
[IpOBOIHUKN U OUDIIEKTPUKHU B
50 3J1peKT OCTATUYECKOM HOI?IG bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmmoreka LIOK
51 DaekrpoeMkocTh. Konaencaro
R A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh ITOCKOTO
52 KOHEHCATOpa. DHEPrUs 3apsKEHHOT'O bubmmorexa [OK
pa- p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "N3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIIMT AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOTTMPOBAILHOTO

amnmapara, CTpyHHOTO pUHTepa.
DJIEKTPOCTATUYECKAs 3alUTA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azemMIIeHHe AJIEKTPONPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnienue. 3akon Oma a1
y4acTKa Ienu

56

[TocnenoBarenbHOE, TAPAIEIBHOE,
CMeIlIaHHOE COeIMHEHHE
npoBoJHHUKOB. JlabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNS
PE3UCTOPOB

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB IMEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTOM)
anexTpudeckoy nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHuka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

bu6mmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEeKTPOHHAsI TPOBOJUMOCTh TBEPIBIX
METaJIOB. 3aBUCHUMOCTD
COITPOTUBJICHHS] METAJIJIOB OT
teMreparypbl. CBEepXIIpPOBOIUMOCTh

60

DNEeKTpUYECKUH TOK B BaKyyMe.
CBoHCTBa JIEKTPOHHBIX MyYKOB

61

[MomynpoBOTHUKH, UX COOCTBCHHAS U

IIpUMECHas IPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxaa. [lomynmpoBogHUKOBEIE
IPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0Oc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYECKUH TOK B paCTBOPax U

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubmmorexa LIOK
DIIEKTPOAUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
OnekTponus
DNEeKTpUYECKUH TOK B raszax.

63 CaMOCTOSITENLHBIN U 1 bu6nunorexa LIOK
HECaMOCTOSTENbHBIA pa3pan. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnekTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUIECKOE 1 bubnuorexa [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaromuii ypok 1 bubmmoreka [JOK
«ONEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Inexrpocrartuka. [locTossHHBIN 1 bubnnoreka [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepHblii ypok. KonTponsHas 1 bubnmoreka [JOK
paboTa no Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O000ar0ONuMiA ypok 1 bubmuoteka [IOK
o remam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ :)Ig;)l;l;((:l;?:enbﬂme
padoThI padoThI pecypesi
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [IOK
Bexrop MarHuTHOM MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmorexa [IOK
B3anmMopencTere MpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bubmumorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bu6mmorexa LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6nmoreka [IOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bubmuorexa [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykuu. DJIC caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

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

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs I1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bubmuorexa [IOK
https://m.edsoo.ru/ff0cad58

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

Konebarensubid kKoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemensbn Tok. CHHYCOUAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JICUCTBYIOLIEE 3HAUYEHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
IPOU3BOJCTBE IEKTPOIHEPTUU.
Kynberypa ucnonszoBaHus
AIIEKTPOIHEPTHHU B TOBCEAHEBHON
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [IOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKoCTb bu6mmorexa LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBOMCTBaA U ckopocTs. [Ikana bubmmorera LOK
P ' https://m.edsoo.ru/ffOccfe
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6nuoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue Bubmmoreia LIOK
p o p https://m.edsoo.ru/ffOcd4e0
n300pa’keHUH B TUIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxeHue. [IpenenbHpin bu6nmoreka [IOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JIaGopatopHas pabota «/3mepeHue bubnuoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6nmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmnoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6numoreka [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
['panuiipl MpUMEHUMOCTH
36 KJIaCCUYECKOU MeXaHUKHU. [locTyartel bubmmorexa [LIOK
ClielIMaIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Eub OK
noIMoTeKa
37 3ame/yIeHre BPEMEHU U COKpAIllEHUE 1
https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrusi U UMITYJIbC PEISITUBUCTCKON Bu6 OK
B noIMoTeKa
38 gacTribl. CBS3b MAaCChI C SHEPTUCH U o
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka. Bu6 1OK
. nonIMoTeKa
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0
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®otonbl. Popmyina [lnanka. Dueprus

bubmuorexa [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
nOIMOTEeKa
41 . A.T.
orospexTa. Ombrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbI Pporodrdderra. YpaBHEHHE
42 SI/IVHHITegiHa nqs)[q:l)oma(b;ema bubmmorexa LOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuma» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XUMUYECKOE ICHCTBUC bubmorexa OK
ACEa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTornement, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM OITHKM) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmorexa OK
POOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bu6muoreka [IOK
47 I1 b
OCTYIATRL Opd https://m.edsoo.ru/ff0dOafa
Mznydyenne u norionieHue poToHoB
48 I I/I}ll'Iqe exojie aTOMEIlH co Hc?;o OBHS bubmorera [JOK
P pexo . A P https://m.edsoo.ru/ff0d0afa
SHEPTUU HA PYToi. Bumbl cieKTpoB
BomnHoBrIe cBOMCTBa YacTull. BoiaHEBI
. bubmuorexa [IOK
49 ne bpowuis. KopryckynspHo-

BOJIHOBOU Jyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CeowuctBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbha-pacmna.
DNEeKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HyKJIOHOB B sJIpe.
SnepHble peakuuu. SnepHsid
peakTtop. [Ipobiiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cron «@yHaaMeHTaabHbIe
B3auMoOJeuCTBUSA. ENMHCTBO
(hbU3UYECKOU KapTUHBI MUPaY

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3anoro nebda. Co3sesnus,
SIPKUE 3BE3/bI, INIAHETHI, UX BUAUMOE
nprkeHue. ColnHeYHas cucTeMa

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sueprun CoJiHIa U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3IbI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TIIABHOU
[OCJIEI0BATENILHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
MPEACTABICHUS O MPOUCXOKACHUU U
sporronny CoJIHIA U 3BE3

58

Mneunsin [IyTe — Hama ['anakTuka.
Ilonoxenne u npuxenue CosHIa B
lNanakruke. ['anaktuku. YepHoie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTpPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o06matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
¢u3nyecKoi KapTUHBI MHUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUU U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2025-03-20T16:04:34+0600
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПРОЛЕТАРСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ИМЕНИ ПУЧКОВОЙ НИНЫ ЕФИМОВНЫ" ЛЮБИНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА ОМСКОЙ ОБЛАСТИ




