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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOKEHHU M TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroM denepaibHONH pabodeil mporpaMMbl BOCIUTaHUS U
KOHLEMIUU TpenojaBaHus yuyeOHoro npeamera «Dusuka» B o0pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon ®enepanun, peaANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeIbHbIC MPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4varomuxcs 10—11 kiaccoB npu o0yueHuu
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO MOAX0/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusaM GI'OC COO k naaHupyembiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EeHHMs], a TAaKKe
YUUTHIBAET HEOOXOAUMOCTh peaju3aliil MEXIPEAMETHBIX CBA3€l (U3MKH ¢
€CTECTBEHHO-HAYYHBIMH YUE€OHBIMH MpeMeTaMu. B Hell onpenesnsitoTcsi OCHOBHBIE
HeIu U3ydeHus: GU3UKHU Ha YPOBHE CPEAHEro oO1ero oopazoBaHus, IaHUPYEMbIe
pe3ynbTaTbl OCBOEHUSI Kypca (HU3MKH: JIMYHOCTHBIE, METalpEeIMETHBIE,
npeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3NKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1no rogaM oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpysxaromiem mupe. LIKoapHBIN Kypc GU3NKU — CUCTEMOOOpa3yIOIni
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME W aKTUBHOC
npuMeHeHne (QU3MYECKUX 3HAHWUNM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTUM B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOEHUSI KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue
($u3KMKH BHOCUT OCHOBHOM BKJIaJ B (POpMHUpPOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa oOywaromuxcs, B (opMHpoBaHHE YMEHUH MNPUMEHSTh HAYYHBIH METO[
MO3HAHUS NP BBIMOJIHEHUN UMY YYEOHBIX UCCIIEIOBAaHUIA.

B ocHOBY Kypca Qpu3uku 11 ypOBHS CPETHETO 00IIeT0 00pa30BaHMs MOJIOKEH
P UIel, KOTOPhIE MOKHO paccMaTpUBaTh Kak MPUHIHUIIBI €r0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3jiesioB (M3UKH, BKIIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.



Hoesa cenepanuzayuu. B cooTBeTCTBUM € HEH MaTepuan Kypca (HU3UKU
00beIMHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMUpOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE M
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAayKH, OCMBICIEHHUE CBS3M Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce puszuku npeamnosiaraetT 3HakOMCTBO
C MIUPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPHIOKEHUNA M3yYEeHHBIX
TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TIMOCPEICTBOM BBEACHUS DJIEMEHTOB
COJCpPKaHUs, MOCBSIIEHHBIX 3KOJOTMYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TakXke OO0CYXKICHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTMYECKOi 0€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (PU3UMKH Ha YpOBHE CpEIHEro oOIero
o0pa3oBaHUs SBISIOTCS (u3nueckue teopun ((GpopMHpOBaHHE NPEACTABICHUN O
CTPYKType MOCTpOeHUs! GU3NIECKON TeOpuH, posii (GyHIaMEHTATbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MIPEICTABICHUSAX O IPUPO/IE, TPaHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcsl MpexJie
BCEro 3a CYET OPraHM3alUU SKCIEPUMEHTAIBHON JESTEbHOCTH O0YyYaroluXcs.
Ji1g 6a30BOro ypoBHS Kypca (pPU3UKH — 3TO HCIOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no ¢u3uke OOBEIMHEHBI B OOLIUI CIHCOK YYCHHUECKHUX MPAKTUYECKUX padoT.
Bbiienenne B yKa3aHHOM IepedHe J1a0OpaTOPHBIX paboT, MPOBOAMMBIX MJIs
KOHTPOJIS U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKAMU 00pa30BaTEIbHOro IMpolecca
UCXOJI1 U3 OCOOEHHOCTEH IUIAHWPOBAHUSI W OCHalleHUs kaOuHera (usuku. Ilpu
3TOM OO0ECIeYuBaeTCsl OBJIAJCHUE OOYyYarOMMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonblioe BHUMaHKE yIEIsS€TCsl PELICHNIO paCUE€THBIX M KAUECTBEHHBIX 3a/1ad.
ITpu 3TOM 17151 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIOTCA 3a/1a4Ml C SIBHO 3aJaHHOMN
¢busznyecKkol MOAENbI0, TO3BOJIAIONINE TPUMEHATh W3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJHOTO paslena Kypca, Tak M UHTETpUpPYs 3HAHHUS U3
pa3HbIX pasneioB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM W IMPOLIECCOB B OKPY’KaOLIEH
XKU3HH, TpeOyromue BbhIOOpa (U3MYECKON MOAENH ISl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBu ¢ TpeboBanmsiMu @I'OC COO k maTepuaibHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOro mporecca 0a30BbIil ypoBeHb Kypca (PU3MKU Ha ypOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBUSIX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOHMHETa MNpPEIMETOB
€CTECTBEHHO-HAy4YHOTo nukia. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopaTtopHoe OOOpYyIOBaHUE JJsi BBIMNOJIHEHMSI YKa3aHHBIX B Iporpamme IO
¢u3rKe yYeHUYECKUX NMPAKTUIECKUX paboT U JEMOHCTPAlMOHHOE 000py0BaHHUE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECMEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe 10 (DU3MKE KIIIOYEBBIX JEMOHCTpAUUi s
UCCIICIOBAHMSI ~ U3y4YaeMbIX SIBJICHMA M  TPOLECCOB, OMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopartopHoe 00OpyAOBaHHE JUIsI YYEHHYECKHMX MPAKTUYECKUX pPA0OT
bopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTudeckne KOMILIEKTHI
7a00paTopHOTO O00OPYMOBaHHUS JOJKHBI OBITh TIOCTPOEHBI HAa KOMILUIEKCHOM
UCIOJIb30BAaHUU AHAJOTOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BUI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS] (PU3UKHU B 00LIEM 00pa30BaHUU SBIISIFOTCA:

e (QopmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYYAIOIIMXCA K Hay4HOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTHUE HUX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
MCCJIEI0BATENHCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpoOBaHHE HAYYHOTO MHUPOBO33PEHH KaK pe3yJIbTaTa H3y4eHHUs: OCHOB
CTpOeHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMHupOBaHME YMEHHUH OOBSCHATH SBJICHHS C HCIIOJIb30BAHUEM
(U3MYEeCKUX 3HAHUN U HAYUYHBIX IOKA3aTENbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JlocTmkeHne 3TUX Lene oOecreynBaeTCsl pelIeHHeM CIeAyIOUINX 3a1ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e IIPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00ITNX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJISIpHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMmHupoBaHME YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHUS UL
OOBsICHEHMsSI (DU3MYECKHUX SIBICHUH B TMPUPOAE U IS TNPUHATUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HH;



e OCBOGHHE CIOCOOOB pEIIeHUs pPa3IUYHBIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nYeckol MOJENbI0, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3JiaHue (PU3MUECKON MOJIEIH, aICKBATHOM YCIIOBUSIM 3aJ1auu;

e TMOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHajlnu3a W HMHTEpIpeTanuu uHbOopMaIiy,
OTpeIeSICHUs] TOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

e CO3/JlaHUE YCJOBHUHU ISl PA3BUTHUS YMEHUHN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETLHOCTH.

Ha usyuenne ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpPEIHEr0o OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMme M0 (QU3MKE TepeyeHb JabOpaTopHBIX U
MPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
poBeeHUsT J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
O0COOCHHOCTEM 00yYaromuXcs.



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

®usuka — Hayka o npupoze. HayuHbie MeTOIbl NO3HAHUS OKPYKArOLIETO
Mupa. PoJib 3xcriepuMeHTa 1 TEOPUH B IPOLIECCE TO3HAHUS PUPOABL. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (HU3MYECKUX SBICHUNW W TpolieccoB. HaydHbie TUmoTes3bl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u MecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UUQPPOBBIE HU3MEPUTENbHbBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOrO JBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemernienne, CKOpOCTh (CpemHsis CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MPOEKUMH HAa OCH CUCTEMBI KOOPIMHAT.
CnoxeHue nepeMeeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOe nBIkeHue. ['paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUsS, IIyTH W HEpPEMENICHUs
MaTEepUAIIbHONW TOYKHA OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHue CBOOOIHOTO MaJIeHUS.

KpuBosnHetHOE NBHKEHUE. [[BHKEHUE MATEPUAIBHOM TOUKHU MO OKPYKHOCTH
C MOCTOSIHHOW IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEWHASI CKOPOCTb.
[lepuox u yacrota obpauienus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBW)KCHUE CHAPAIOB, LIEIHbIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILIIOCTPALMS KMHEMATUUYECKUX XAPAKTEPUCTUK
JBHKCHUSL.

[TpeobpazoBanue ABMKEHUN C UCIIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJoM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHus: CBOOOIHOTO I1aICHHS.

Hanpasnenue ckopocTu Ipu JBUKEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBbIO ONPENEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY IyTAMH, IPOMJACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBH)KCHUU C HAYaJIbHON CKOPOCThIO, PABHOM HYIIIO.

N3ydyeHne NBUKEHUS LIapUKa B BA3KOU KUIKOCTH.

N3yuenne nBUxKeEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTH  ['ammmnesd. IlepBwii  3akoH  HeroToHa.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipuniun cynepno3uiuu cui. Bropoii 3akon HeroToHa i
MaTepuaibHOU TOUKH. Tpetuit 3akoH HeroTOHA 1151 MaTepHUalbHBIX TOYECK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectr. llepBas kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, cKoibxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuita cOnpoTUBIIEHUS PU IBUYKEHUU TEJIa B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpamieHus. llnedo cumnel. YcmoBus
PaBHOBECHS TBEPIOIO TEA.

TexHn4eckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHCHHUE: MOAIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SlBnenue nHEpUUH.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM IOAbEME U NAICHUN.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXCHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Tela. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopusie padbonul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanre yCIOBHM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpALCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbec cUIbl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBUKEHUE.

PaboTta criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepUaJbHOW TOUYKM. Teopema 00 HW3MEHEHHUH
KUHETUYECKOW YHEPTUM.

[ToTeHunanbHas SHEPTHUSl. [ToreHunanbHas SHEPIUs YIIPYTo
nedhopMUpOBaHHOM NPy KUHBL. [loTeHIIManbHAas SHeprus Teaa BOJU3H MOBEPXHOCTU
3eMJIu.

[ToTenmuanpHple W HEMOTCHIHMATbHbIE  cuiabl.  CBa3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C K3MEHEHUEM MEXAHUYECKOM SHEPTHUH CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUXKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBMKEHUE.

[lepexon NOTEHUHATLHON SHEPTUU B KHHETUUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHWYECKOW 3HEpPIUH
TE€JIa Ha IIPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas QU3nKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaxtep IBUKEHUS U
B3aHUMOJICMCTBUSL YacTHUL] BelIeCTBA. MoJaenu CTpOEHUs Ta30B, KUJIKOCTEU H
TBEPJIBIX TENT M 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojienieid. Macca u
pasmepsl Mosiekyil. KonnuectBo BemiectBa. [locTosiHaas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUH HAeaIbHOro raza. AOCONIIOTHAas TeMmIliepaTypa Kak Mepa
CpeHEN KWHETUYECKOM SHEpPruu TEIUIOBOro JBIKEHHUs dacTtull rasa. [llkama
temneparyp KeneBuna. ['a3oBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Kmanenpona.
3akoH [lampToHa. M30omporeccsl B UaACaIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3zobapa.

TexHuyeckre yCTPOMCTBA UM MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apoMmeTp.

Jlemoncmpayuu

OneITHI, JOKAa3bIBAIOIINE JMUCKPETHOE CTPOCHUE BeIiecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COCTMHCHUM.

OmnbITel 0 TG Y3UM KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIlIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBHUSI.

Mogenb, WILTIOCTPpUPYIOIIas IPUPOy AaBJICHHUS ra3a Ha CTEHKH COCy/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIbHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

OmnpenenieHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaAMUKU

TepmoaumHaMuueckass cucreMa. BHYTpeHHsIE dHEpPrusi TEPMOJIUMHAMUYECKOM
CUCTEMBI U croco0bI €€ n3meHenus. KonnuecTBo TemoThl U pabota. BHyTpeHHs s
SHEpPrusi  OJAHOATOMHOTO  HJEaJbHOrO0  raza. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEepeIaye.

[Tonarne 006 aamabGaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJIMHAMHUKM K u3omporieccaM. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoguHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TeroBble  mamwmHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAllWH.
[IpeoOpazoBanusi PHEpPrUM B TEIUIOBBIX MaminHax. KosdduimeHnt mnone3Horo
nerictBusl TeruioBod MamuHbl. [lukn KapHo u ero kosd@uIUEHT MOJIe3HOTO
JEUCTBUSA. DKOJIOTHYECKHUE MPOOIEeMBI TETUIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOUM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OyTBUTKM MO JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUACOJEMOHCTPAIINS).

N3MeHeHne BHYTpEHHEN SHEPruu (TeMIIepaTyphl) Teaa IpH TeIlonepeaaye.

OnbwIT N0 a11abaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHOi TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmonanusn eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarus. VcnapeHue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHblli mnap. YaenbHas TEILIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHsie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [lnaBrnenue u
KpUCTaJIIM3aIus. Y IeapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIaBJICHUS! KPUCTANTMYECKOTO BEIlECTRA.

JleMoHCTpanust KpuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO31yXa.

Paznen 4. JaekrpoanHamuka
Tema 1. Inekmpocmamuka
DnekTpu3zanus Tei. DIEKTpUIEeCKUid 3apsi. /IBa Bua 3JeKTpUUECKUX 3apsI/IOB.
[IpoBOAHUKH,  OUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpPaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3anmonerictBue 3apsaaoB. 3akoH Kyisona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe rmoje. Hanpsbk€HHOCTh  AnekTpuueckoro mojs.  [IpuHnun



CYIEPIIO3ULHAN DJIEKTPUUYECKUX MOJIEN. JIMHMM Hanps>KEHHOCTH AJIEKTPUYECKOTO
TOJISL.

PaGota cun anekrpoctatudeckoro moJjs. [lorenuuan. Pa3HocTh NOTEHIIMAIOB.
[IpOBOIHUKM W AWAIEKTPUKH B 3JIEKTPOCTATUYECKOM IoJie. [(udnmekTpuueckas
IIPOHUIIAEMOCTb.

OnexktpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BIEKTPOCKOI,
AIIEKTPOMETpP, dBJIEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN annapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aluTa.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOpa.

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

DJIEKTPUYECKAN TOK. YCIIOBUS CYIIECTBOBAaHUSA DSJICKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DIEKTPUYECKOE CONPOTUBIICHHE. Y AEIbHOE COIMPOTUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaLIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PabGora osnexktpuuyeckoro Toka. 3akoH JIxoyns—Jlenma. MomrHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJBIKYILASA CHJIAa U BHYTPEHHEE COMPOTUBIECHUE HMCTOYHHUKA TOKA.
3axon Oma a1 OTHOM (3aMKHYTOM) 3JIeKTpuueckon 1enu. Koporkoe 3aMbikaHueE.

ONEeKTpOHHAs  NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBOIHUKH. CobOcTBeHHas 151 IIpUMECHAs IIPOBOJIUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHMA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEeKTpOoaUTUYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DNeKTpuuecKuii TOK B razax. CaMOCTOATENBHBIM M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHune CUilbl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY MOMEPEYHOTO CEUCHUSI U MaTepralia.

CMenaHHOe COeIMHEHUE MTPOBOAHUKOB.

[IpsiMoe W3MepeHHe >IEKTPOJBMXKYIIeH cuiibl. KoOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIIEHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO31yXa.

OQHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul

N3ydyeHne cMEanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JIeKTPOIBUKYINEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCylIeCTBISETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OunosorNu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoxcnpeomemnvle nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBICHWE, Hay4yHBIM (akT, rumoresza, (usznyueckas BeIWYWHA, 3aKOH,
TEeOpusl, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuxka: pemieHue CHUCTEMbl ypaBHEHUM, JuHEHHas (QyHKIMS,
napabona, rurnepOosna, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X MPOCKLIUH HA OCH KOOPJMNHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIUTI00OMEH >KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsI MACCa, TEMJIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEN U Ta30B,



JJEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAS]  AUCCOLMALNS,
raJibBaHHKA.

l'eoepacghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIAUIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTHE), JBUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
MOJIyYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHKCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TAThBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[TocTosiHHBIE MarHUTHL. B3anMOIeMCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarauTHOM MHAYKIWA. [I[puHIMI Cynepno3uuuy MarHUTHBIX MOJIEH.
JluHun MarHuTHOW wWHAYKUWW. KapThHa JWHWKA MAarHUTHOW WHIYKIHHU ITOJIA
MOCTOSTHHBIX MarHUTOB.

MarnutHoe TOJIe MNPOBOJAHMKA C TOKOM. KapTuHa JHMHUN WHAYKIUUA
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TokoM. OnbIT DpcTena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBlieHUE. [[BUKEHHUE 3apsIKEHHON YaCTHULIbI
B OJHOPOJITHOM MarHuTHOM MoJjie. Pabora cuier Jlopenia.

SIBmeHne DJEKTpOMAarHUTHOM HMHAYKUMU. [IOTOK BEeKTOpa MarHWTHOM
WHIYKIUU. ODJIEKTPOJBIKYIAs CWia HWHIAYKIWU. 3aKOH 3JIEKTPOMarHUTHOMU
uHayknuu @apazest.

BuxpeBoe »snekTpudeckoe IMoje. DIESKTPOABMKYILIAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHMTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CAaMOMHIYKIMHU. OJIEKTPOJBIKYILAs Ccuia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHuyecknue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJBUTATEIb, YCKOPUTEIU HIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBjieHUE PTIEKTPOMArHUTHON UHIYKIIWH.

ITpaBuno Jlenua.

3aBUCUMOCTB JJIEKTPOJBHKYIIEH CHJIBI MHIYKIHUH OT CKOPOCTH WU3MEHECHUS
MarHUTHOTO IOTOKA.

SIBiieHUE CAaMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

N3y4yeHrne MarHuTHOTrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue kosnedanus. [lepuoa, wacrora, amrmumryga u (aza xoyeOaHU.
[IpyXUHHBIA MasTHUK. MareMaTu4ecKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue HEPTruu Ipu TAPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B
UJICAUTPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coxXpaHEHUs
HHEPrUU B UJCATBHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyXarolmux KojeOaHusX. BeIHYK/I€HHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennblii TOK. CHHYyCOMAQJIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA H
HaIpPsHKEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya u MOTpeOICHUE IIEKTPUIECKON
SHEPIrUM. JKOJOTMYECKHE PUCKHU IPU MPOU3BOJACTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HMU.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, JIMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENbHON CHUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUN MaTHHK).



Habmronenne 3aTyxarommux KojieOaHHH.

HccnenoBanne CBOMCTB BBIHYXICHHBIX KOJIEOAHUI.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COEAMHEHUU PE3UCTOpPA, KaTYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUM 3JEKTpONepe1adn.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOJa MajbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne NepeMEHHOTO TOKA B LIEMH U3 ITOCIE0BATEIbHO COEANHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacrpoCcTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJHBI.
HNuTtepdepeHus u auppakiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTtanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJsSpHU3aus, TupaKius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAUIMHE, pajaap,
paaronpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenue orpaxeHus: ¥ NpeJoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIO0M U
4acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, TPEJIOMIICHUE,
noJispu3anys, tudpaxius, tHTepPepeHIus.

Tema 3. Onmuka

'eomerpuueckass onrtuka. lIpsMolMHENHHOE pacHpoOCTpaHEHUE CBETa B
onHOpoHOU cpene. JIyu cBera. ToueUHbI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IlpenesbHBI yroj IOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CinoxxHbIl cocTtaB Oenoro cBeta. [IBer.

Cobuparorue 1 paccerBaroiye TuH3bl. ToHKas TnH3a. DoKyCcHOE pacCTosIHUE
U onTHYecKas cuia TOHKOW JuH3bl. [locTpoenune n3odpaxeHuil B COOMPAIOIIKNX U
paccenBaronX JuH3ax. PopMysia TOHKOU JIMH3bL. Y BETUYEHHUE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOM ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBuss HabOmoOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEp(hEpeHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakimoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsAMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE M NPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHoe BHYyTpeHHEE OTpakeHue. Moienb CBETOBOA.

HccnenoBanre cBOMCTB H300paKeHUM B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Hab6monenue nntepdepeniinm cera.

Habmonenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[TonydeHnne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipu3aluu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3mepeHnue nokazaress npeaoMIeHUs CTeKJIa.



HccnenoBanre CBOMCTB N300paXeHU B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH
['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH DUHINTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATHBUCTCKON YaCTULIbI. DHEPTU
IIOKOS.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul K6aHmMoGoIl ONMUKU
®dotonbl. ®opmyia [Inanka cBs3u sHepruu (PoToOHA ¢ €r0 YaCTOTOM. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeite u uccienoBanue Goroaddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpaHumar
dboToarddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTHUYECKOE MpPHUMEHEHHE: (POTO3JIEMEHT,
dboTomaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oto3p(DHeKT Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHET0 (poTodddekTa.

Cseronnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[InanerapHas wmoxaens aroma. [loctynatel bopa. M3nmydenne u moryionieHue
(GOTOHOB TpU TEpPexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumsr
cnekTpoB. CHEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BosnHoBbIe cBolicTBa yacTtull. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHUE.

TexHudeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens ombita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGnronenue IMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGmronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnbITH Pe3epdop/a 1o onpeesaeHuio coctaBa paJuoakTUBHOTO
m3nyuyenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziayudeHus.  BuusHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa W HeuTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacnag. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3Ty4eHHe. 3aKOH paJIMOaKTUBHOIO pacaja.

DOHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHsbie peakuuu. [leneHue u cuHTE3 A1IEP.

SAnepnsiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaemMbl U MEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTob! HAOMIOIEHUS M pETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MMPUMEHEHHUE: TO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aToOMHast Oomoa.

Llemoncmpayuu

CuéTurK MOHU3NUPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKuM€ 3BE3BI, IUIAHETHI, UX BHANMOE
JIBHKEHHE.

CoHeuHas cucTema.

Connue. ConHeuyHasi akTUBHOCThb. McTtounuk sHeprun CoyiHIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIM KiIacc —
CBETHUMOCTBE». 3BE31IbI TJIABHOM IIOCJIEAO0BATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonuu ColiHIA U
3BE3/1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nama ['anaktuka. Ilonoxenue n nBwxkeHue CoyiHIA B
IN'anaxktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyUEHHE.

MacmrabHas crpykrypa Beenennoit. MeraraiakTuka.

Hepeménnplie mpobsieMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH ISl OTpeIeNICHUs] TI0JIOKEHUsSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be311s CeBEpHOIro MOMTYIIAPUS U APKUE 3BE3IBI.

HaGmronenus B Teneckon JlyHsl, uianet, Mieunoro [1yTu.

O0o01ar01Iee MOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COITMAILHOM M ATUYECKOM cepax AesaTeIbHOCTH YeI0BeKa, POJIb U MECTO (PU3UKH U
aACTPOHOMHH B COBPEMEHHOW HAYyYHOU KapTUHE MHpPA, poJib (PU3HUUYECKON TEOPUU B
dbopMHpOBaHUU MPEACTABICHUHN O (PU3UUECKON KapTUHE MHUpa, MECTO (DU3UUECKOI
KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAayUYHBIX
MPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCymIecTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBA3aHHbIE C M3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, Hay4dHBIM (akT, rumore3a, (puznueckas BeIWYWHA, 3aKOH,
Teopusi, HAOII0JICHHUE, DKCIIEPUMEHT, MOJISTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/JIECTBO, BEKTOPBHI U MX MPOCKIHH HA OCH KOOPJWHAT, CIIOXKECHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (YHKIUH, MPU3HAKK MOAO0OUS TPEYTOJIbHUKOB,
onpeesIeHUe TUIOIAIU TIIOCKUX GUryp u o0bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JBUOKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMW MPUPOJE, IEHCTBHE
paanaluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJICKYJI, KPUCTAIUIMYECKAsA CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIIETKHU, CIEKTPAIbHBINA aHAJU3.



l'eoepaghua: wmarHUTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUM.

Texnonocua: NWHUU DJIEKTPOIEpENady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENh, WHAYKIMOHHAS T€4Yb, pajaap, pPaJAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-medb, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OIITHKA,
coJiHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpenmera «Pu3nka» HAa YpPOBHE CPEIHEro OOIIETro
oOpa3zoBanus (6a30BBI YPOBEHB) JOJKHO OOECIICUUTh JIOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUs yueOHOro npeamera «Dusuka» H0mKHbI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYy4YalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTALINM, TO3WTUBHBIX BHYTPEHHHUX  yOEXICHMI, COOTBETCTBYIOIINX
TPAJMIMOHHBIM HEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PaCUIMPEHUE KUIHEHHOTO
OIBbITA U OIbITA JEATEIBHOCTH B MPOLIECCE Peajau3alii OCHOBHBIX HAIPaBIICHUU
BOCIIUTATEIIBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

Cc(OPMUPOBAHHOCTH I'PAKJAHCKOM MO3UIIMH 00YYaIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHATUHE  TPAAULUOHHBIX  OOIIEYETIOBEUYECKUX T'YMAHUCTHYECKUX U
JEMOKPATHYECKNX LIEHHOCTEN;

IFOTOBHOCTh BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX I'Pa)kAaHCKOIO
OOIIECTBa, y4aCTBOBATh B CAMOYITIPABICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOU JIESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPakTaHCKOW MIEHTUIHOCTH, TATPUOTU3MA,

LICHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHUCJE B
JEATEIbHOCTH YUEHOI0;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUSL:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKJIFOYas CTETUKY HayYHOT'O TBOPUYECTBA,
npUCyIIEro (pu3nyeckoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUS:



WHTEPEC K pa3IuyHbIM cdepaMm NnpodecCHOHANIBHON AESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOUW KYJIbTYPhI, OCO3HAaHHE TJI00aTHHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUUA B OKPYKAKOIIEW CPelIe HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa AEATENbHOCTH HKOJOTMYECKON HalpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAHUH MO (PU3MKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PHU3NIECKON HAYKH;

OCO3HAHHWE UEHHOCTH HAy4YHOU [EeATEeIbHOCTH, TOTOBHOCTH B IMPOLECCE
U3y4YeHUs: GU3UKU OCYHIECTBISATh MPOEKTHYIO U UCCIIEOBATENbCKYIO ACSITEIIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyeckue aeicTBUA:
CaMOCTOSITENIFHO  (OPMYJIHpPOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEIH JEATEIIbHOCTH, 3a4aBaThb MapamMeTpbl U KPUTEPUH HX
JOCTUKEHNS,
BBIABJIITh  3aKOHOMEPHOCTM M IPOTUBOPEYMS B  PACcCMaTpUBACMBIX
(u3NYECKUX SIBJICHUSAX;
pa3pabaTbiBaTh IUIAH PEIICHUS] MPOOJEeMbl C y4ETOM aHalM3a UMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU IIOCIIEICTBUM JEATEIBHOCTH;
KOOPAMHHUPOBATH U BHIMOJIHATH paOOTY B YCIOBUSX PEAILHOT0, BUPTYaJIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/IEUCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH KM3HEHHBIX MTPOOJIEM.
ba3oBrble ucciaenoBaregbcKue 1eHCTBUA:
BJIAJICTh HAy4YHOW TEPMHUHOJIOTHEM, KIIIOYEBBIMU IOHATHAMH U METOJAMH
(bu3nyecKoil HayKu;



BJIa/IETh HaBbIKAaMH y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOU AESITEIbHOCTH
B 00sactu (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHus 3aaad (U3MUECKOTO COJEpKaHWs, MPUMEHEHHUIO0 Pa3IMYHbIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BHUAAMU JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEPIpPETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUeOHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICJICTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajaudy,
BBIJIBUTATh THIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaul B 00pa3oBaTEIbHOM
JEATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3HKY;

JaBaTh OIICHKY HOBBIM CUTYallUsAM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWsA 1O (HU3MKe B MPAKTHYECKYl0 001acTh
KU3HEACITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIEC TIOAXObI M PEIICHNUS;

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TONYYCHHUS WHPOPMAIUU (PU3NIECKOTO CONCPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYILIECTBIIATH TMOWCK, AaHAJM3,
CHUCTEMAaTU3alMI0 U WHTEPIpEeTalni0 WHPOPMALMU Pa3INYHBIX BHIOB U (POpM
MIPE/ICTaBIICHNUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCTIONB30BaTh  CpPEACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX
3aJ1a4 ¢ COOI0IEHHEM TPEeOOBaHUM IPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKMX HOPM, HOPM HH(OPMALMOHHOU
0E€301aCHOCTH;

CO3/1aBaTh TEKCThI (PM3MUECKOTO COJCpXKaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHaYeHHsI MHPOPMAIIUHU U LIEJICBON ayJUTOPHH, BHIOUpPAs ONTUMATBHYIO
dbopMy mpeAcTaBIEHUS U BU3yaTu3alllu.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU ¥ BO BHEYPOUHOH JACATEIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIMKTHBIX CHUTyallud ©  CMST4YaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh M MCHOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJIbHON
paboThI;

BBIOMpPATh TEMATHKy UM METOJAbl COBMECTHBIX JEUCTBHI C y4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJI0T0 YJIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JEHCTBUS NO €€ JOCTH)KEHHIO: COCTAaBIISTh IJIaH JEHUCTBUH,
pacnpenensTh poiau € YY4ETOM MHEHHUHM YUYaCTHHUKOB, OOCYXAaTh pE3yibTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa U KaX/I0r0 YYaCTHUKA KOMaH/Ibl B 00N
pe3ysbTar no pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKThI, OLEHUBaTh HUAEH C MO3ULUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B Pa3IUUHBIX
CUTYyalUsX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUA
Camoopranu3amnus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSATEJILHO COCTABJISITh IUIAH PELICHHUS] PACUETHBIX M KAayeCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JienaTb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAUIMU B 00JacTH
(U3HUKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/J€Th  HABbIKAMU  [IO3HABATEJIbHOM  pediieKcuM  Kak  OCO3HAaHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBAHUIA;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCUH ISl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
peLIeHNS;



yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO MPUHMMATh PEIICHUA IO UX
CHHMIKEHHUIO;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYrMX TpU aHalu3e pe3yJbTaToB
NeSITeNbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHalu3e pe3yJbTaToB
NeSITeNIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU.

B mporiecce qocTiKeHUS TMYHOCTHBIX PE3yIhTaTOB OCBOSHUS MPOTPAMMBI TIO
¢u3nke 1A ypOBHS cpeaHero ooOmero o0pa3oBaHMS |y  00yYaroluxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH WHTEIJICKT, IpenoJiararoui
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIIBHOE
COCTOSIHH€, BUACTh HANPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOLIMOHAIBLHOU chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsI, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, CIIOCOOHOCTh AaJalTUPOBaThCA K
YMOLIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIIEH CTpPEMIICHHE K TOCTIKEHUIO e U
yCrexy, ONTHMHU3M, HHHWIIMATUBHOCTb, YMEHHE [IEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IpYTUX, YYUTBIBaTb €ro IpH OCYIIECTBIECHUH OOIIEHMs, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIIFOUYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(OIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON IE€SATEIbHOCTH JIOIEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (U3HUYECKUX MOJIENeH:
MaTepualibHas TOYKa, HHEpIMaIbHAs CUCTEMa OTCU€Ta, aOCOJIFOTHO TBEPAOE TEIO,
WJICATBHBIN Ta3, MOJEIHN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrno3HaBath (puU3NUYECKHe sIBICHUS (TIPOILECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHMSI BELIESCTBA U



AIEKTPOJAMHAMUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MaJCHHUE TeJl, JBUKEHHE IO OKPY>KHOCTH, MHEpLUs, B3aUMOJICHCTBUE
Ten, nud@ys3usi, OPOYHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEl,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHuM (OXJIaXKJIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIIapEHUe, KOHAEHCAlUs, IUIaBICHUE, KPUCTAUIM3alUsl, KHUIIEHHE, BIAXKHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHUHM B 3aKPBITOM COCYJE,
CBS3b MEXKy NapaMeTpPaMH COCTOSIHUSA ra3a B M30MPOLECCaX, JJIEKTpU3aLUs Tel,
B3aMMOJICHCTBHE 3aPsIOB;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, WCIONb3Ys (DU3UUECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrusi, NOTECHIUAIbHAS HHEPTHs, MEXaHUYecKas
paboTa, MexaHM4YecKass MOIIHOCTh; TMpPH OINKUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYeCKUil CMBICT HUCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAUEHUS M €IUHMUIIbI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOUIME JTAHHYIO (PU3UUYECKYIO BEIMYHUHY C IPYTUMU
BEITMYMHAMU;

OMUCHIBATh M3YyUYECHHBIE TEIUJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBICHUS,
UCTONIb3ysl (DU3MYECKHE BEJIIMYMHBI: JaBl€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaoTHUYECKOr0 JIBUKEHUS MOJIEKYJI, CpeIHEKBaJApaTuyHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBUS TEIUIOBOTO JBHUraTess; NpH ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMBIX BEIWYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIME JAHHYIO
(bU3HYECKYI0 BEIUYUHY C IPYTHUMH BEJIMYUHAM;

OMKCHIBATH U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUECKHUE
ABJICHUS (TIPOLIECCHI), UCIIONIb3YsSl (PU3NYECKHUE BEIUYMHBL: AIEKTPUUECKHUI 3apsi,
IIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJISI, IOTEHLNAJ, pa3HOCTh MOTEHIIAAJIOB;
IpU ONHMCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHHUS M EIHWHHUIIbI; YKa3blBaTb (POPMYJIbl, CBS3BIBAIOLINE
JTAHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMHU BETUYHMHAMU,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ys (hU3HUECKUe
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEPruu, 3aKOH COXPAaHEHUS HUMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PaBHOMPABUS WHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO ABUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypou, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pas3idyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC MIPUHIIMITBI ICUCTBHS MAITUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX O€30MaCHOTO MCIOIB30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3NYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUM, MPU STOM
dbopmyHpoBaTh MpoOIeMy/3a1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pY0BaHUSs, POBOJAUTH OTBIT U (JOPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIIATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHUH, MPU
ATOM BBIOMpPaTh ONTUMAIBHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXIY  (U3MYECKHMMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUHM, NPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHUPOBATH PE3YJIbTATHI MOTYUYECHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIC
TabuIl U TPaQUKOB, JAENIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;

coOI01aTh MpaBuiia 0€30MaCHOT0 TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUN B
pamMKax ydeOHOro »HKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON W MPOEKTHOU
JIEATEIbHOCTU C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o00opyI0BaHUS;

pemarb pacyéTHhIE 3a7auyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
UCTIOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAM3a YCIOBUS 3a1a9u
BBIOMpATh (PU3UYECKYIO MOJIEINb, BBIACHITh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEoOXoauMble NJisi €€ pelleHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIY4Y€HHOT0 3HaYeHUsI (PU3NIECKON BEIUUUHBIL;

penaTh KAYeCTBEHHBIC 33/1a4: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKJIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

MCIIOJIB30BaTh MPHU PEIICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEACTaBICHUS
y4eOHOH ¥ HAay4YHO-TIOMYJSIpHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IMYHbIX
WMCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTydaeMyto HH(POpMaIInio;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE ITPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

WCITOJI30BATh TEOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHus: OE30MAaCHOCTH TPU OOpaIleHUH ¢ TPUOOpaMU U TEXHUUECKUMU
YCTPOMUCTBAMM, JJIsi COXPAHEHUS 3OPOBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAOLIEN Cpele;



paboTaTh B TIpYNNE€ C BBHIIOJIHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJEH,
IUIAHUPOBATh PadOTy TPYIIbI, PalMOHAIBHO pACHpPENeNsiTh OO0S3aHHOCTH U
MJIAHUPOBATH ACATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSAX, aJIeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PAaCCMATPUBAEMOM MTPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (GU3NKUA B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh UM €IUHCTBO
(u3HYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3UUYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, JTyd CBETa, TOUCUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO sJipa MpU pEeUIeHUU (PU3NYECKHUX
3azay;

pacmo3HaBaTh (pusnueckue sABIEHUs (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3HKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsS CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodrddheKT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BEHIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  DJEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3IW4HbIX  Cped) U
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHOJB3Ys (DU3UUYECKUE BEIMYMHBIL:
ANEKTPUUECKUI 3apsil, CHJa TOKa, AJIEKTPUUECKOE HANpsLKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHMAIOB, 3JIEKTPOJABIKYLIAs CUiia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MoJjs, cwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOoJ U YacToTa
KojeOanuii B KosiebaTeTbHOM KOHTYpe, 3apsii U CHJa TOoKa B TIpolecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjieOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKasl CUJIa JIMH3bI, NPU ONUCAHWUU MPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBICIT HCIIOJIb3yEMBIX BEIWYMH, WX OO0O3HAYCHHWS W CAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BETUYMHY C APYTUMH BETUYHHAMMY;

OMKCHIBATh HW3YYEHHBbIE KBAHTOBBIC SBJICHHS M IMPOILECCHl, HCIOJIB3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, YHEPIUs U UMITYJIbC (POTOHA, IEPUO]T MOTYypaclaaa, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU OMUCAHWU TPABWIBHO TPaKTOBAaTh (PU3UYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W €JIMHUIIBI, YKa3bIBaThb (POPMYIIHI,
CBS3BIBAIONIME JAHHYI0 (U3MUECKYI0 BEJIMYMHY C JPYTMMH BeJIWYMHAMU,
BBIYUCIIATh 3HAaUCHUE (PU3NUECKON BETUYNHBI,

aHaAJM3UPOBaTh (PU3UUECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ys (U3UUECKUE
3aKOHbI M NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MapaJIEIbHOIO
COCOUHEHUS IPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH BJIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHENHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE ODHHIITeHa ana Qotosddexra,
3aKOH COXPAHEHHUSI JHEPruH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHHs] MACCOBOIO 4YMCIIA, MOCTysaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE€ BBIPAKEHHWE U YCJIOBHUS (TpaHULBl, O0JACTH)
MPUMEHUMOCTH;

OMPENENATh HAMPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amrniepa u cuibl JIopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3NYECKUX SABJICHUM U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmyIHpoBaTh MpOOIEMy/3a/1a9y U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYI0BaHUs, MPOBOJAUTH OMBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYILIECTBIIATH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CIIOCOO M3MEPEHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIeI0BATh 3aBUCUMOCTH (DPM3UUECKUX BEJIMYUH C UCIIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUI: TMPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHUPOBATh PE3YIbTaTh
MOJIyYEHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TIpadHKOB,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHUS;

co0uo1aTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUH UCCIIECIOBAHHUIA B
pamMKax yd4eOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOU
NESATENBbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1IA0OPATOPHOIO
o0opynOBaHUs;

pemiath pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCIIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUYECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaAUMbIe NJisi €€ pelleHHs, TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3HUECKON BETNYUHBI,



penaTh KAYECTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUU C ONOPOM Ha WU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHUS,

MCIIOJIB30BaTh MPHU PELICHUH YU€OHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJISl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETALUU U MPEACTaBICHUS
y4eOHONM ¥ HAy4YHO-TIOMYJSIpHOW WHGOPMAIMK, TOIYYEHHON W3 pPa3IMYHbIX
WCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOJTydaeMyto HH(POpMaIIio;

OOBSICHATh TPHUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3audaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus OE30MACHOCTH TPU OOpaIIeHUH ¢ TPUOOpaMU U TEXHHUYESCKUMU
YCTPOMUCTBAMH, JJIsi COXPAHEHUS 3JIOPOBbSI M COOIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPYKAIOIIEH CpeJIe;

paboTaTh B TpyNNe C BBHIIOJHEHUEM pA3JIMUYHBIX COIMATIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHATBLHO paclpeiesaTh O0sS3aHHOCTH U
IJIAHUPOBATh ACATEIIbHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/m P Konrpoabusie IIpakTuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [JOK
1.1 ®du3uKa ¥ METOABI HAYYHOTO [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznean 2. MEXAHUKA
but6mmoreka [JOK
21 Kuremaritica > https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
22 Autramka ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/ 741572
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUNHAMMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM bu6mmoreka [IOK
3.1 9 1
TEOpUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TepMOAHHAMHKIL 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Uroro no pazaeny

Pasnea 4. JIEKTPOJUHAMUKA

24

but6mmoreka [IOK
4.1 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 bubnuotexa [JOK
' pa3IUYHBIX cpeaax https://m.edso0.ru/7f41bf72
Uroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uu¢ppoBbIe
Ne i/m P Konrpoabusie IIpakTnuyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ 1moJje. DIeKTPOMarHUTHAS 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHuvecKkue 1 3IeKTPOMATrHUTHBIE bubnmnorexa [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHudecKkue U 3JIEKTPOMAarHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onriia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIMAIBHONM TEOPUH 4 1 bubnuorexa [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DeMeHThI KBaHTOBOW ONTHUKHU 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97¢c
bu6mmorekxa [JOK
4, A 5
3 TOMHOE AP0 https://m.edso0.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Utoro no pazneny 7

Paznea 6. OBOBIIIAIOIIEE TIOBTOPEHUE

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97c

Bbu6mmorexa [JOK
A 4
0 Obobuaromee nosropente https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HNOYPOYHOE INTAHUPOBAHHUE

OKPY’KHOCTH

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[
Jr:;_n Tema ypoxa Bcero Kontpobvie  Hparxrireckie il:;'?ennﬂ :)Igl()l;i(())?::enbﬂme
padoThI padoThI pecypesI
Pu3uka — Hayka O IpUpoJE.
1 Hayunsie MeT(})/ILbI HOEHaI,)HIfH 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIEeTr0 MUpPa
Posib 1 MecTo pusuku B

5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOH JeITeILHOCTH JIFOIeH
MexaHnyeckoe TBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
newxkenusd. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE NpsAMOJIMHEITHOE 1 bubnnorexa [JOK
JBHIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOIMHENHOE 1 bubmumorexa [IOK
NIIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOogHOE majieHue. Y CKopeHue 1 bubnnorexa [JOK
CBOOOJIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1Br>XeHUE.

N bu6mmoreka [JOK

7 JIBrnKeHNEe MaTepUaIbHOM TOUKH 110 1

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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IIpuHIUIT OTHOCHTEIBHOCTH

8 lanunes. HeprimanbHbIE CHCTEMBI bubmmorexa HOK
' puu https://m.edsoo.ru/ff0c3be8
otcuera. [lepBsiil 3akoH HproToHA
Macca tena. Cuna. [Ipunnun
9 CyIepno3uIuu cuil. BTopoii 3akoH bubmmorexa [JOK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa 171 MaTepuaIbHON TOYKH

10 Tperuii 3akoH HprotoHa 1uis bu6nuorexa [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

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

12 Cuna ynpyroctu. 3akoH I'yka. Bec bubnnorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 TpeHus. Cuita COnpoTUBIICHUS IIPU bubmmorexa [JOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOE U BpamaTeIbHOES

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubnmnorexa [JOK
tena. MoMeHT cuiibl. [liiedo cuiel. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOIO Tela
NMmynbsc MaTeprallbHON TOUYKH,

15 CHUCTEMBI MaTEepHUAIIbHBIX TOYCK. bubmmorexa [JOK
NMmynbc critbl. 3aKOH COXPAaHEHMS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PaGoTra 1 MOIIIHOCTH CHIIBL. bu6nmnoreka [JOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502
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17

18

MaTepuaibHOW Touku. Teopema 00
MU3MECHEHHH KUHETUYECKON SHEPTUU

[ToreHumanbHas 3Heprus.
[ToreHManbHas 3HEPTUs ypyro
nehopMUPOBaAHHON MPYKUHBI.
[ToreHmanbHas 3HEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

ITorenmuanbHBIE U
HETIOTEHIIMAJIbHBIE CHIIBL. CBS3b
paboThI HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOW SHEPTUun
CHUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUn

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOc461a

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

19

20

21

22

JlaGopaTtopHnas pabota
«HccnenoBanue cBsI3M pabOTHI CUITBI
C M3MCHEHHEM MEXaHHYECKOM
SHEPTUHU Teja Ha MpUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa)

KonTponbHas pabota no teme
«Kunematuka. [{unamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.

Huddy3us

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra3oB, XKUAKOCTEH
Y TBEPIBIX TEN

Bbu6munorexa [JOK
https://m.edsoo.ru/ffOc4b74

bubnnoreka [IOK
https://m.edsoo.ru/ffOc4dc?2



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

23

24

25

Macca mounekyin. KonuuectBo
BenlectBa. [locTosinnas ABoraapo
TennoBoe paBHOBecue. TemiepaTypa
u e€ uzMmepenue. lllkana remneparyp
Henscus

HNneanpusrii raz B MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemIiepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JIBUKEHUS MOJIEKYJI. Y paBHEHHE
Menneneesa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

30

31

32

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

JlaGoparopHas pabota
«HccnegoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

N3onpoueccel B uAcaIbHOM ra3e u
uX rpaduuecKoe MpeCTaBICHIE

Buytpennsis sneprus
TEPMOIUHAMHYCCKON CUCTEMBI
crocoOn! €€ u3amenenus. Koauuectso
TEIUTIOTHI U paboTta. BHyTpeHHsIsI
SHEPTUsi 0JJHOATOMHOTO UICaTBHOTO
rasa

Bupel reruonepenaun

VY nenpHas TEIUIOEMKOCTE BEIIECTBA.
KOHI/IHCCTBO TCIIJIOTHI HpI/I

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmorexa [JOK
https://m.edso0.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5c36
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Terionepenaye. AnnadaTHbIi
rporecc

IlepBblil 3aKOH TEPMOJAMHAMUKHU U

bu6nmoreka [JOK

33
€ro MPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mporieccoB B
34 npu (I)) e. Bropoii IS)aII:OH bubmorexa HOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun aevicteus u KI1/] Bbu6mmorexa [JOK
TETJIOBOM MalllHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/
37 OKonornyeckue npoodaeMbl
TETUIOHEPTETHKHU
O06o0maromuii ypok
38 «MonI:K JII;II1 Haf}llr()bmm(a OCHOBBI bubmorexa HOK
Y ’ https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKIY
KonTponbHas pabota no teme
39 «Momnekynspras puzuka. OCHOBBI bubmmorexa [JOK
YEp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bu6nuoreka [IOK
Ucnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOcComoTHas ¥ OTHOCUTEIbHAS
41 BIIQYKHOCTh BO3yxa. HackImeHHbIN bubmorexa HOK
AYXa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
amop(dHbIe Tera. AHU30TPOIHUS
P ® P bubnuorexa [JOK
42 CBOICTB KpucTaioB. JKuukue

Kkpuctaibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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IInaBnenue n KpucTalin3anus.

43 VneapHas TEIUIOTA ILJIABJICHUS bubmmorexa LHOK
a ' https://m.edso0.ru/ff0c6708
CyOnumarust
bu6mmoreka [IOK
44 VYpaBHeHHE TeI0BOro dajxanca
P https://m.edsoo.ru/ff0c6820
DnexTpu3amus Tel. DIeKTPUICCKUi
45 3apsa. J{Ba BUIa SIIEKTPUYECKHUX bubmoreia HOK
AL a p https://m.edsoo.ru/ffOc6bcc
3apsaoB
IIpoBOAHUKH, TUDICKTPUKU U
46 H(I))J'I MPOBOIHUKHA 3aK§H bubnuorexa LIOK
YHpOBOA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsa10B. 3aKOH
47 Kynona. Tode4HbBIN 3JIEKTPHUIECKUN bubnnorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsoxk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepnosunuu bu6nuoreka [IOK
ANEKTPUYECKUX TTosiel. JInnum https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTU
PaboTa cuit 21eKTpoCcTaTHIeCcKOro
49 nois. [Torenmuan. PasHocThb bubmmorexa [TOK
' tait. https://m.edsoo.ru/ff0c6f00
[IOTEHI[AAJIOB
I[IpOBOIHUKH U IUDIEKTPUKU B
50 anilc OCTaTHYECKOM nonIe bubmmorexa LOK
R ’ https://m.edsoo.ru/ff0c7018
JlmsnekTpudeckasi MPOHUIIAEMOCTh
. bubanorexa IIOK
51 DnexrpoémkocTs. KoHaeHcaTop nomoreka L

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

52

53

54

55

56

DIEKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCAaTopa. DHEeprus
3apsDKEHHOTO KOHJIEHCcaTopa

JlabopaTtopHnas pabora "H3mepenue
ANEKTPOEMKOCTH KOHIEHcaTopa"

[TpuHIMn neicTBUS U IPUMEHEHHUE
KOHJIEHCAaTOPOB, KOMHUPOBAIBLHOT'O
amrmapara, CTpyHHOT0 IpUHTEepa.
DneKTpocTaTHUeCcKast 3alluTa.
3a3eMIIeHHe AIIEKTPOpuOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHusA. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11t
y4acTKa Lenu

[TocnemoBarenbHOE, TAPAILIEIBHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOTHUKOB. JIabopaTopHast
pabota «/3y4eHrne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOBY

0.5

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOIITHOCTE AJIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edso0.ru/ff0c7838

58

59

3axon OMa A1 IOJTHOM (3aMKHYTO)
anexktpuueckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C ncrouHuka Toka u
€ro0 BHYTPEHHETO COMTPOTHBIICHHS

DneKTpOHHAs IPOBOJAUMOCTb
TBEPABIX METAJNIOB. 3aBUCUMOCTD

0.5

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

60

61

62

63

64

65

66

COTPOTHUBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

[TonmynpoBOIHUKY, UX COOCTBEHHAS
U IPUMECHAs IPOBOAUMOCTb.
CaolicTBa p—N-niepexoa.
[TonynnpoBOIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOPax U
pacriaBax 3JeKTPOJIUTOB.
ONEKTPOIUTHYECKAS JUCCOLMALUS.
DIIEeKTpOIH3

DJIEKTPUUYECKUM TOK B Ta3ax.
CaMOCTOSITeIIbHBIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Momnnus. [Inazma

DeKTpuyuecKre mpuodopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
Oe3omacHoCTH

O06o0maromuii ypox
«INEKTPOINHAMHUKAY

KonTponbHas pabota no teme
«nektpocraruka. [locTosHHBIN
aneKkTpuueckuid Tok. Toku B
pasnuYHBIX cpeaax» /Beepoccuiickas
poBepoyHas paboTta mpu
MPOBEJICHNH Ha OyMa)KHOM HOCHUTEIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c88be

bubnnoreka [IOK
https://m.edsoo.ru/ff0c8a8a



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

67 PesepBHelii ypok. KonTpoiabsHas 1 1 bubnnorexa [JOK
pabota no Teme "DNeKTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBublit ypok. O6o0miaromuit 1 bubnuorexa [IOK

ypok 1o TemaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68 4 4


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

11 KIIACC

Tema ypoka

ITocTossHHBIE MATHUTHI M UX

B3auMOoJiericTBUE. MarHuTHOE I10JIE.

BekTop MarHuTHON MHAYKIUH.
JIvHMKM MarHUTHOM MHIYKIUU

MarauTHo€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3aumoneicTere NpOBOJIHUKOB C
TOKOM

JIaGopartopHas pabota «/3yueHue
MarHUTHOTO TTOJISI KaTYIIKH C
TOKOM»

JleficTBe MarHuTHOTO IIOJIS Ha

MPOBOJIHUK ¢ TOKOM. Cuita Ammepa.

JlaGopaTopHas pabora
«HccnenoBanue AeUCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JleiicTBre MarHUTHOI'O IOJISL Ha
JBIKYILYIOCS 3apsSKCHHYIO
yactuily. Cuna Jlopenia. Pabota
cusl JIopenna

DNeKTpoOMarHuTHasi UHAYKIUS.
[ToTok BekTOpa MarHUTHOM

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

Jara
IIpakTHyeckue
U3y4YeHus
padoThI
1
1

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [JOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4



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

uaaykuud. DJ1C uaaykuu. 3akoH
AJIEKTPOMArHUTHON MHIYKIIUU
®dapanes

JlaboparopHas pabota
«Hccnenosanue sBiIeHUSI
AJIEKTPOMATHUTHON MHIYKIIHNY

NunykTuBHOCTS. SBIEHUE
camounaykiuu. IJC
CaMOMHIYKIMHU. DHEPIHsl
MAarHUTHOTO TIOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

TexHuueckue ycTpoicTsa u ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTeNb, yCKOPUTEIN
JJIEMEHTapHbIX YaCTHII,
UHAYKIIMOHHAs 1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

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

10

O6o0061maromuiit ypok « MarauutHoe
nosie. DJIEKTpOMarHuTHas
WHTyKIIUS

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

11

12

KonrponsHas padora o Teme
«MarsuTtHoOE nozJje.
DNEeKTpOMarHuTHAs HHIYKIIHSD

CB00OOIHBIC MEXaHUYECKUE
Kosiebanus. ["apMOHHUYECKHE
KosiebaHus. Y paBHEHUE
TapMOHUYECKHUX KOJICOaHM.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [JOK
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

14

15

JlabopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MeproJia MajbIX KoeOaHuii Tpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI
rpy3a»

KonebarenbHblit KOHTYD.
CB0OOHBIE HIIEKTPOMArHUTHBIE
KoJIeOaHus B MJI€JIbHOM
KoJIeOaTeTbHOM KOHTYpe. AHAIOTHUS
MEX]ly MEXaHUYECKUMH U
OJICKTPOMAarHuTHBIMHA KOJIEOAHUSIMHA

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B UJI€ATIbHOM
KoJ1e0aTeIbHOM KOHTYpE

but6mmoreka [{OK
https://m.edsoo.ru/ffOcb820

bubmmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

17

18

19

IIpencraBneHue o 3aTyxXaromux
KosiebaHusAX. BeiHyX1eHHbIE
MeXaHUYecKue KojaeOaHus.
Pesonanc. BeinyxkeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

[TepemeHHBbIH TOK.
CuHycouaabHbII IEPEMEHHBIN TOK.
MoUHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUYE€HHUE CUJIbI TOKA U HATIPSHKEHUS
Tpancdopmarop. [IponsBoacTso,
nepeaayda u nmoTpedaeHue
3JEKTPUUECKOMN SHEPTUU

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO

bu6mmoreka [{JOK
https://m.edsoo.ru/ffOcbb86

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bubmuorexa [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

3BOHKaA, rcHepaTopa rNICPEMCHHOTO
TOKa, JIMHHUI QJICKTpOoIICpCaaud

DKOJIOrM4€eCcKHe PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPTHUN.

20 KyneTypa ucnonszoBanms
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3ZHU
Mexannueckue BOJIHBI, YCJIOBHA

acripoctpanenus. [lepuon.
21 I():KOppOCTI)ppaCHpOCTpaerHI/ISI " bubmorexa [JOK
https://m.edsoo.ru/ffOcca54

JuiHa BosiHbl. [lonepeunsie u
MIPOJIOTEHBIEC BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
SHCKTpOMaFHI/ITHBIe BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LOK

https://m.edsoo.ru/ffOccfe0

OJICKTPOMArHuTHBIX BOJIH
[TpuHIHIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3BuTre cpencTs
cBsi3u. Pagmomnoxkarus

o5 KonTponbhas pabota «Konebanus u bubnmoreka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsmonnHeHOE pacpoCTpaHEHNE

26 CBETa B OJHOPOIHOM Cpejie. bubnunoreka [JOK

Todeunblii ICTOUYHMK 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

27

28

29

30

31

32

33

34

35

36

OTpakeHue cBeTa. 3aKOHBI
otpaxkeHus cBeta. [loctpoeHue
M300paKeHMIA B TUIOCKOM 3epKalie

[Ipenomnenne ceera. [lonHoe
BHYTPEHHEE OTPaXKECHUE.
[IpenenbHbIi yroma MoaHoro
BHYTPEHHETO OTPa KECHHUS

JlaboparopHas pabota «3mepenue
MOKa3aTelisl MPEJIOMIICHUSI CTEKIIa

JIun3el. [TocTpoenune n300pakeHUi
B n1uH3e. PopMysa TOHKOU JIMH3BIL.
YBenn4ueHue TUH3bI

JlabopaTtopHas paboTa
«HccnenoBaHue cCBOMCTB
M300paXeHUH B THH3AX)

Hucniepcust ceeta. CII0XKHBIA COCTaB
oenoro cBera. L{BeTt. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

WNnuTepdepennus ceeta. dudpaxius
cBeta. JludpaknuonHas peneéTka
ITonepe4HOCTs CBETOBBIX BOJIH.
[Tonspusanus ceera

Onrtuyeckue npuOOPsl U YCTPOUCTBA
U YCJIOBUS UX 0€30MacHOro
IIPUMEHEHHUS

I'panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

bubnnoreka [JOK
https://m.edsoo.ru/ffOced22

bubmmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bubmuorexa [JOK
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
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37

38

39

40

41

42

43

44

[TocTynatel cienuanbHOM TEOPUU
OTHOCUTEIILHOCTH

OTHOCUTEIBHOCTE
OJTHOBPEMEHHOCTH. 3aMeJIJICHHE
BPEMEHH U COKPAICHUE JITHHBI

DHeprusi ¥ UMITYJIbC
pensTUBUCTCKOM yacTuubl. CBsI3b
MacCChI C DHEPTUEH U UMITYJIbCOM.
DHeprus NoKos

KontponbHas pabota «Onrtuka.
OcHOBBI CHIENIMATIBHOM TeOpUn
OTHOCHUTEIILHOCTH»

®otonsl. opmyna [lnanka.
DHeprus U UMIyJbC POTOHA
OTKpbITHE U HCCIIEIOBAHUE
dbotorddexra. OnbiTe A. T
CroneroBa

3akonbl porodddekra. YpaBHEHUE

Duinmreiina s Gotodddexra.

«Kpacnas rpanuna» ¢portodddexra

JaBnenne ceera. Onbitel I1. H.
JlebeneBa. XUMHUYECKOE IEHCTBUE
cBeTa

TexHuueckue ycTpoucrsa u
MPaKTUYECKOE MTPUMEHEHHUE:
(dhoTorIeMEeHT, POTONATUHK,
COJIHEUHasl OaTapesi, CBETOIUO/

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubnunoreka [JOK
https://m.edsoo.ru/ffOcfc68

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [{JOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

46

47

48

49

50

o1

52

53

Pemrenue 3amay mo reme «IJI€MEHTEI
KBAHTOBOM OITHKU»

Monenb aroma Tomcona. OmbBITEL
Pesepdopna o paccessuro o-
yactuil. [[1anetapHas MoJienb aToMa

IToctynater bopa

Wznydyenue u nornomenue GoToHOB
IIPYU IIEPEXOI€ aTOMa C OJTHOTO
YPOBHS 3HEPTrUH Ha Apyroul. Bumbl
CIEKTPOB

BonnoBele cBoiicTBa yacTuil. BoHbI
ne bpoina. KopnyckyisipHo-
BOJTHOBOM nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U31y4YCHHUE

OTKpBITHE PaANOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPENICNICHUIO COCTaBa
PAaAOAKTUBHOI'O U3TYUCHUSA

CgoiicTBa anb(da-, 6era-, ramma-
n3iy4eHus. Biausuue
PaIMOaKTUBHOCTH Ha )KUBBIC
OpPTaHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnazn. ['aMma-n3inydenue

DHeprusi CBA31 HYKJIOHOB B SIJIPE.
SnepHeie peakuuu. SnepHbii

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

bubmmoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

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



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

57

58

peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
IKOJIOTUYECKHUE ACTICKTHI SICPHON
HEPTreTUKU

DneMeHTapHbie YacTullbl. OTKpBITHE
mo3uTpoHa. MeTopl HaOIIOIEHUS U
pEerucCTpaluu dJIEMEHTAPHBIX

gacTtuil. Kpyrisiii cron 1
«DyHIaMeHTalbHbIE

B3auMoercTBUA. ENUHCTBO

(bu3nUYeCcKOil KapTUHBI MUPaY

DTarsl pa3BUTHS ACTPOHOMHUH.
[MpuknagHOEe M MUPOBO33pEHYECKOE
3HaYEHHE acTPOHOMHHU. Buj
3BE3HOrO Heba. Co3Be3aus, IPKHE
3BE3/Ibl, IJIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucTeMa

Counure. ConHeyHast akTUBHOCTD.
Ncrounuk sHeprun CoisiHLA U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3]IbI TJIABHOM
MOCJIeI0BAaTENbHOCTH. BHyTpeHHee
cTpoeHue 3B&31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKIACHUU U
spomoruu CoaHIa U 3BE3]
Mneunstii [Iyte — Hama
I'amakTuka. Ilonoxenue u IBIKEHHE
Comnnna B I'amaktrke. ["'anakTuky.
UYéEpHble ABIPHI B sApax rajJakTHK

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

59

60

61

62

63

64

Bcenennasi. Paz6eranue rajakTuk.
Teopust bonb1oro B3phIBa.
PenukroBoe uznyudeHue.
MeraranakTrka

Hepemennsie mpoGiembl
aCTPOHOMUU

Konrtpomnbnas pabota «DneMeHTHI
ACTPOHOMHUU M aCTPOPHUIUKI»

Ob6o06maromuit ypok. Poib puszuku
Y aCTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJOIrN4YECKOM, COLMAIbHON U
ATUYECKOM cdepax NesaTeTbHOCTH
4eJioBeKa

O6o06maromuit ypok. Ponb u Mmecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

O6o06maromuit ypok. Poib
¢bu3nyeckoil Teopun B
(hopMHUpPOBaHUYU TPEACTABICHUHN O
¢bu3nveckoil KapTHHE MUpa

65

66

O6o0maromuii ypok. Mecto
(bu3nYeCcKOil KapTUHBI MUpPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHblii ypok. MaruuTHOE moJie.
DneKTpoMarHuTHasi UHAYKIUS



PesepBubril ypok. Ontuka. OCHOBBI

67 CIeIMaIbHON TEOpUHr 1
OTHOCHUTEITLHOCTH
Pesepnsiii ypok. KBantoBas (usuka.
bubmuoreka [JOK
68 DIeMeHTHl aCTPOHOMUU H 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 !


https://m.edsoo.ru/ff0d1784

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.®usuka. 10 knacc. Metognueckoe nocobume 9538 aBTopsbl: NeTpoBa Mapus ApceHbeBHa,
KaHgmpaTt negarornyeckmx Hayk,

2.®usukKa. lNMoypoyHble paspaboTku. 10 knacc .Caypos HO.A.

3.dusuka 11 knacc. Knaccunyeckmm yposeHb - Msknwes .4, byxosues b.b., YapyrnH B.M,

MNapdeHTbeBa H.A.
4.®usuka - NoypoyHble NnaHbl K y4ebHnkam Mskuwesa I. A. n KacbsHosa B. A. 11 knacc

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccuiickan aneKkTpoHHaa WwKona - https://resh.edu.ru/

LUndposoit obpasosaTenbHblit pecypc ans wkon fAKnacc - https://www.yaklass.ru/

WHTepakTuBHas obpasoBaTtenbHas nnartgopma Yun.py - https://uchi.ru/


https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/

