MHUHUCTEPCTBO MPOCBELEHUSI POCCUMCKON ®EJEPAIINU
Mununcreperso o6pasoBanus u Haykn PecnyGankn bamkoproctan
AIMHHHCTPaUHsi MyHHIHNIAIBLHOTO paiiona Benokaraiickuii paiioH

Pecny6.iinkn Bamkoprocran

MBOY COII c.Emamu
PACCMOTPEHO COI'JTACOBAHO VTBEPXJIEHO
MIEIArOTMYECKUM COBETOM 3amectutens aupektopa o YBP  mpukasom M OI1I c.Emaiu
Ipotokon ot Trids O.H.Kapa6arosa A.JLKnbikoB
« 1En__ 68  2025rNe 1 « 40 »_ 0F 2029 1. « A8 Woop 2025 NQQ/9
PABOYASI MIPOT'PAMMA
(ID 3197396)

ydebnoro npeamera «®usuka. bazosblii ypoBenb»

Juisg obyuaromuxes 10-11 knaccos

c.Emammn 2023




INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHBIMH TpeaMeTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LETU M3Y4YeHHUS (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO r0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TPHUPOAE, TpaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOPHBIX pador,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIsI KOHTPOJSE H  OICHKU, OCYIIECTBISICTCS  YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJISIONINE IPUMEHITh N3yUYEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKON MOJCHH IS CUTyald TMPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
MpPEeIMETHOTO0 KaOWHeTa (M3WKK WIM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETA
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme Mo (pU3MKEe YUEHHUYECKHX MPAKTHUUYECKUX padO0T U JIEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, JMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PECHHSI KaK pE3yJibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBICHHUS C  HMCIOJb30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBanue mpencTaBIeHUNA O PO (PUBMKU IJIT PA3BUTHUS APYTHX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TuX 1elield obecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:



NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHEe YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHUA s
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBIIQZICHNE METOJaMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM N7l pa3BUTHUSl YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpaMMe 1o (QU3MKE TMepedyeHb JabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
poBeleHUs] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHMUSA

10 KIIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o mpupone. Hayynbie MeTOnBI NO3HAHMS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3MYECKUX SBICHUNM W TIporieccoB. HaydHbie TUIOTE3HI.
duznyueckre 3aKOHBI U TEOpUU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUA.

Ponb u mecto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Llemoncmpayuu



AHanoroBble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBbHOW TOYKH, MX MNPOCKIMU HA OCH CHUCTEMbI KOOPJIHUHAT.
CrnoxeHue nepeMeIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HUS, NYTH W NEPEMEIICHUS
MAaTEPUAIBHON TOUYKU OT BPEMEHHU.

CBoOogHOE nazieHue. Y CKOpeHUue CBOOOIHOTO MaICHUSI.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKM IO
OKPYKHOCTHU C ITIOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopoctk. [lepuon n wacrora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M MPAKTAYECKOE IMPUMEHEHHE: CIIHAIOMETD,
JBH>)KCHUE CHAPSJOB, LEITHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTtembl O0TCUETA, WLIKOCTPALIUMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYyX€E U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGmronenne aBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHHUS.

HamnpaBienue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYyTSIMH, MPONUICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKA BPEMEHU TMPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBMKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenne nBuxKeHUS TeJia, OPOIIEHHOTO TOPU3OHTAJIBHO.

Tema 2. /lunamuka

[Ippyammn  otHocutenbHOCTH  ['amwmes.  llepBeii  3akoH  HerotoHa.
NuepuuanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUs U cuiia TpeHus nokosd. KoadduimeHT tpenusi.
Cuiia conpOTUBIICHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. VYcnoBus
paBHOBECUs TBEPAOTO TeA.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepUUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMUX B MPYKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.
NmnynbC CUlbl 1 U3MEHEHUWE HMIYJbCa Tejla. 3aKOH COXPAHEHUSI HMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU DHEPTUM.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs YIPYro
nedopmupoBaHHo — npyxkuHbl.  [loTeHuuManpHass  SHepruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.



[ToreHunanbHble WM HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKOM DSHEPIMM CHCTEMBI TEll
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIN IUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIUH
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogiekyasipHast Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddys3us. Xapaktep ABUKEHUS WU
B3aUMOJICHUCTBUS 4YacTUI[ BellecTBAa. MoJAEnu CTpPOEHHUS] Ta30B, KUIAKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€¢ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUH HACaTHHOTO ra3za. AOCOJIOTHas TeMmIepaTypa Kak Mepa
CpeOHEW KHUHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasza. lllkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akon JlanbToHa. M3omponecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0dapa.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKEHHUS.



Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, HUTIoCTpUpyIOIIas IPUPOAY AaBICHUS Ia3a HA CTEHKU COCY/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS UJCAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBIICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounHamuxu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObI €€ n3MeHenus. KonnuecTBo TeIIOTh U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyYCHUE. Y IeJbHAS TEIIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPENAYE.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue MEepBOro 3aKOHA TEPMOJMHAMHUKH K u3omnponeccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbel. [{ukn KapHo u ero ko3ppuuueHT moJIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUU Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

W3meHeHue BHYTpEHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY paCHIMPEHHI0 BO3JayXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HN3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoont



[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbI map. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS.

Teépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKHue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOITYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anusl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsnoB. [IpOBOMHMKM, DUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTPUYECKU 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dmekTpudeckoro moiid.  [IpuHnumn
CYNEPHO3ULIANA DNEKTPUYECKUX Tosel. JIMHNKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cmm  amekrpocratmdeckoro  moiss.  Ilorenmwman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JndiexTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue YCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBHUS JIEKTPOMETPA.

B3anmonencTBre HadIEKTPU30BAHHBIX TEJ.
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DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTPpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS DSJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LETu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCT
IIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpu4YecKol nenu. KopoTkoe 3aMmbIkaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHas U IIpUMECHas MIPOBOJIUMOCTh
NOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONeKTpUYecKUid TOK B pacTBOpax M  pacIuiaBax  AJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIEKTpUUECKHII TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckrue YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHHKHA TOKa, OJJIEKTPOHArpEBaTEIbHBIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHNS, BAKYYMHBINU IO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IUO, ralbBaHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOJABWXKYIIEH cuibl. KOpOoTKOe 3ambIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIIEHUS.
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3aBUCHUMOCTH COMPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJMMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHoOro COeJMHEHUs PE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISIETCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTUYECKAS IUCCOLMALMA,
rajibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonozus: mpeoOpa3oOBaHUE ABMKEHUN C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOJIIMIIHUKY, HCIOJb30BaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBIH IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.
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11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHmMnD cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNM MarHuTHON
WHIYKIUU TI0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIE TPOBOJHMKA C TOKOM. KapTuHa JMHUNA WHAYKUUN
MAarHuTHOTO TOJISI JUIMHHOTO IPSMOIO NPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb U HanpaBiieHKE. [[BHyKeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTpOMArHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apanes.

BuxpeBoe dneKTpUYECKOoe Toyie. DJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

MHAyKTUBHOCTE.  SIBIGHME CAaMOMHIYKUWHU. OJEKTPOABMXKYyLIas cuja
CaMOWHYKLIMH.

OHEPrust MAarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTENIN DJIEMEHTaPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3aumozencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON UHAYKIIHAH.

[IpaBuiio Jlenna.
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3aBUCUMOCTD DJIEKTPOABMKYIIEH CHIIbI MHAYKIIMH OT CKOPOCTH HU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yueHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOJICOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJCATHOM KOJEeOaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€eHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, nepegadya u MOTpeOICHUE DIEKTPUIECKON
DHEPrUr. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoOJI€OATeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanue CBONCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS] OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpum mnocienoBaTeNIbHOM COENMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.
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Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBaHue 3aBUCMMOCTH MEPUOJAa MabIX KOJIEOAHUM Irpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre MEPEMEHHOTO0 TOKa B LENH U3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUMHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpocTpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakiius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOspU3anus, Iudpaxmus,
uHTepdepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAsl JIMarHOCTHMKAa B TEXHHKE M MEIWILMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeaoMIIeHHs] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, MoJspu3anus, qudpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBIM HCTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IUIOCKOM 3€pKae.
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[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKCHHSI.

Hucnepcus ceeta. CrioxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniue JUH3BL. ToHKas nwH3a. DoKycHOE
paccTosTHuE W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30U.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBeTa.

TexHuyeckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanne CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue audpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO IPU3MBL.

[Tomy4yenue cnexkTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenue nokazaresns npeioMeHUs CTeKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

16



['paHnibl  NPUMEHUMOCTH  KJIACCUYECKOU MEXaHUKH. [TocTynatsl
CIIEUAIBHOW TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BAKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILCHHUE
JUTAHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C C-)HGpFPIefI H UMITYJIbCOM pCJ'ISITHBHCTCKOﬁ HJaCTHUIbI. SHCpI‘I/IH
ITIOKOA.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ORMUKU
®otonsl. opmyna [Inanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI

doTorpdekra. YpaBHenne DiiHmTeitHa 11 dhoTodpdexra. «KpacHas rpaHuiia
dboToaddexra.

JaBnenue ceera. OnbiTel I1. H. JleGenena.

XHUMHUYeCKOe JeHUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB TpU TEepexojae aToMa C OJHOTO YPOBHS DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

BousiHoBBIE cBoOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHUS.
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Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
paauoakTuBHOrO wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BnusiHne pain0akTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apspa sapa. MaccoBoe uncio sajapa. M30Tormsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuinbl. Jlegekt macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO pu3HUecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpouCcTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31IbI TJIaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBUCHMOCTb «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpeMEHHBIC MPEJCTABICHUS O MPOUCX0XKACHUU U 3BOtonMK CoJiHIa U
3BE311. DTambl )KU3HU 3BE3]I.
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Muneunsiii I[Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06m1a. Pazberanne raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN I ONPEICIICHUS MOJI0KEHNS HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHON M ATUYECKOM cepax NesTeTbHOCTH YEJIOBEKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3MYeCKO KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMM MAaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpPUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpPaJbHBIN
aHaJu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.
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Texnonocus: TWHUW DIIEKTpONepenad, TEHEpaTop NEePEeMEHHOro TOKa,
JNICKTPOJIBUTATENb, WHAYKIMOHHAS I€4b, pajap, pPaJUONpPHEMHHK, TEJICBH30D,
aHnTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloLUXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OIBITA U OIBITA ACATEIBHOCTA B IIPOLIECCE PEAIU3ALMA OCHOBHBIX HAIIPAaBJICHUN
BOCIIUTATEJILHOU JESATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTH TPAKIAHCKON MO3MLKUK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOr0 OOIIECTBA;

OpPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TYMAaHUCTHUYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)KAaHCKOIrO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX PyHKUMAMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NIaTPUOTU3MA,;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMUS;
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CIIOCOOHOCTh OLIEHHMBAaTh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUS,
OPUEHTHUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAYyLIEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOTr0 BOCIMTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON JesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM0O00pa30BaHUIO B 00JaCTH
(U3UKK HA TPOTSKEHNUU BCEU KU3HH;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENH JEATEIIbHOCTH, 3aJaBaTh IAPAMETPBI M KPUTEPUH HX
JOCTUKEHUS,
BBIABJIITE  3aKOHOMEPHOCTM M IPOTUBOPEYMS B  PacCMaTpUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3palaTheiBaTh IUIaH PEIICHHUA MPOOJIEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
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BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJOTHEH, KIHOYEBBIMA MOHATUSAMU M METOJAMH
dbuznueckoil HayKu;

BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHOW ACSITENIbHOCTH
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB peUIeHUs 3ahad (PU3UYECKOTO COJAECpKaHUsS, MPUMEHEHHUIO pPa3IMYHBIX
METO/IOB [T03HAHMSI,

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHpPETAlUH, MPeoOpa3oBaHUI0 M NPUMEHEHUIO B pa3JIMYHBIX YYEOHBIX
CUTyalUsX, B TOM YHUCJIE€ IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HAaXOIWUTh apryMEHTHI ISl J10KAa3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOMU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B TPAKTUYECKYIO O0O0JIACTh
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEJJIaraTh OpPUTMHAIBHBIC MMOJIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pabora c nundopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHUs] WHPOpMaAIUu (HU3HUYECKOTO COICPKaHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOHWCK, aHaJIM3,
CUCTEMATHU3ALMIO U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHUIOB U (HOpM
MPEJCTABIICHHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMAIIHH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3alad ¢ coOnofeHrueM TpeOOBaHUN JProHOMMKH, TEXHUKH O€30MacHOCTH,
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THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCpXKaHUS B Pa3IUYHBIX (opMarax ¢
y49€éTOM Ha3zHAYeHUsT HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpAsi ONTUMATILHYIO
dbopMy TIpeICTABICHUS I BU3yJTH3aIUH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

OCYIIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOH(IMKTHBIX CHUTyallud M cMsryarb
KOH(JIUKTHI;

pa3BEPHYTO M JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BHIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenenartb pojid ¢ YYETOM MHEHHM Y4YaCTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHWBATh Ka4yeCTBO CBOETO BKJIAJa W KaXJAOTO yJaCTHHMKAa KOMaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLEHUBAThb HAEU C TO3UIHMH HOBU3HBHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETHYECKOE TIOBEAECHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

CaMOCTOSITENTHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEILHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PAcUYETHBIX W KaueCTBEHHBIX
3aja4, MJIaH BBIOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
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JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT,

cr1oco0CcTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO JPYIUIMU B 00JIacTU
(U3MKH, TOCTOSTHHO TIOBHIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JCHCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI peQIIeKCUU ISl OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pCIICHHS;

yMETh OIICHWBAaTh PUCKM W CBOCBPEMECHHO INPUHHMATH PEIICHHS 0 WX
CHIDKEHHIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
NeSITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAas CBOU HEJIOCTATKU M JJOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTyMEHTBl JPYTUX TMPH aHaIu3e pe3yIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHOKH.

B mpouecce nocTrKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WUHTEIJICKT, Mpeoiararomn
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOUN ChepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHNUS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHAMATh
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIAT THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCIleXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHUE JCHCTBOBATh MCXOJS U3 CBOUX
BO3MOKHOCTEH;

IMITATUH, BKITIOYAIOMIEH CITIOCOOHOCTh TTOHUMATh SMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTBIBATH €r0 TpPHU OCYIICCTBICHUM OOLICHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCThH BBICTPAUBATh OTHOIIICHUS
C IPYTUMHU JIFOJIbMH, 3200 TUTHCSI, IPOSIBIISITh UHTEPEC U pa3pemiaTh KOHOIUKTHI.
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HPEIMETHBIE PE3YJIBTATHBI

K konny oOyuenus B 10 kiacce mnpeameTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
MaTepHuaibHas TOUKa, MHEepIMaIbHasl cCUCTeMa OTCu€Ta, abCOTIOTHO TBEPOE TEIIO,
WJICAIIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIIeHUH (PU3NYECKUX 3a/1aY;

pacno3HaBath (GU3UYECKHUE SIBIICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHM CTPOCHHS BEIIECTBA U
NIEKTPOJUHAMUKHM:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auUMOJIeHcTBUE Tel, Nudy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCAlWs, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
COCylle, CBSI3b MEXAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaX,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKCHUE, WCIONB3YS (U3UUYECKUE BEIMYWHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHNEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
VMMITYJIbC T€JIa, KUHETUYECKasl dHEPrus, MOTEHUHAIbHAS JSHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(GuU3MYECKU CMBICT HMCIHOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS W €IUHHIIbI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE NAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIONb3ysl (PU3MYECKME BEJIMYMHBI: JaBJ€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPrysi XaOTUYECKOrO JBHXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUuUHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JACWCTBHUS TEIUIOBOTO JBUTATENsl; TPH ONMUCAHUU
NpaBUJIBHO TPaKTOBaTh (U3MUECKUI CMBICT MCHOJB3YEMbIX BEIWYMH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;
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OINMKCHIBATh U3YUYECHHbIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
sBJICHUs (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD TMOJIS, MOTEHIMAN, pa3HOCTh MOTEHIIUAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIUUYHMHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBaTh (PU3UUYECKHUE MPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akons HeroToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEILIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pasinyarh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIO0BaHUs, MPOBOJUTH OMNBIT U
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXJy  (U3WYECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buUKCUpOBaTh PE3yIbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIICI0OBAHNUS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIEIOBAHUMN B
paMKax ydeOHOro JKCIEpPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
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HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTHYECKH HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTMUECKOIO
IIOBEJICHMS B OKPY’KaIOILLEH Cpelie;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaEMOM POOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU W
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA,

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PUBMUECKUX MOJENei:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBI UCTOYHUK CBETA, sIAECpPHas
MOJieJb aToMa, HYKJIOHHAsh MOJEIh aTOMHOIO siipa MPH PEIIeHUU (PU3UUIECKUX
3aj1ay;

pacro3HaBath (pu3nMUecKkue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEUCTBUS TOKA, B3aMMOJECHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUWS, JEHCTBHE MArHUTHOTO IIOJSI Ha
IPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHuss, audpakuus MW OOJAApU3aLMs  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBEHUE
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JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaauOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  PAa3IMYHBIX  Cpea) |
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
WHAYKIUS MarHATHOTO MoJjs, cuiaa Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHUM, (POKYCHOE pacCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EAMHMIIBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUA W MPOLECCHI, HUCIOIb3YA
bu3nUecKkue BEIMYHUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, EPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL;

aHANIM3UPOBaTh (PU3UYECKHE TMPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaJiieIbHOrO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg pororddexra,
3aKOH COXPAHEHHsS JHEPruu, 3aKOH COXPAaHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTr0 3aps]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMA MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBaTh H300paKEHUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIEPUMEHTHI 10 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHUW: MNPU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
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coOupaTh YCTAHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH C HCIIOJIb30BAaHUEM
OpsIMBIX M3MEPEHMH: MpU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yNabTaThl MOTYYSHHON 3aBHCHUMOCTH (PM3MUYECKUX BEIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BEIBOIBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax Yy4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTh PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAUeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKAECHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUS 310pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPAa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TIpyHNbl, PAaLUOHAIBHO paCHpPEleNiaTh OOSA3aHHOCTU WU
IUIAHUPOBATH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. QJIEKTPOJJUNHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OITTUKU 6 Bubmorexa IOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 ngj;ﬁf;igrouﬁ £41007¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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» ®usuka, 10 kmace/ Msxkumes I'.51., byxosues b.b., Corckuit H.H. nox
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» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
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