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MHNOACHUTEJBHASA 3AIINCKA

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxona. IIporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJIbTaTam
OOy4eHHMs, a TaKXKE YUYHUTHIBAET HEOOXOJMMOCTb pPEATU3ALMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Yy4e€OHBIMM MpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHuUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTarpeIMEeTHbIC, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3HKH HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NIPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOI0 IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3UKN — cHCTEeMOOOpa3yIomui
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomuein. Mcmonbp3oBaHWE W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIYYEHHUs] HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (PU3MKM BHOCHT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa OOydYaromuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSThH
Hay4YHBIN METOJI MO3HAHUS MPU BBHIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUMN.

B ocHOBy kypca (usuku Jjs YpOBHS CpEeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAJl HUJeH, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTCS
dbopmupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE W
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnoiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIHATa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.



Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM T€XHUUYECKUX U TEXHOJOTUYECKHUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHHS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIlero
oOpa3oBaHus SBISAIOTCS (U3MUECKUe TeopuH ((popMHUpOBaHUE MPEACTaBICHUN O
CTPYKTYpE€ MOCTPOCHUSI PU3UUECKON TEOPUH, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O TMPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (DU3MKU PEealn3yeTcs MPEexKIe
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYarOIIHXCS.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B IporpaMme 1o (usuke oO0beTUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
MpakTUYecKux padoT. BhijeneHne B yka3aHHOM IMepedyHe JTabopaTOpPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUIaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpu osTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUsI, HCCIEIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 NPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO
3aJlaHHOM (PU3UYECKOI MOJEIIbIO, TO3BOJISIFOIIUE TPUMEHSATh U3YUEHHBIE 3aKOHbBI U
3aKOHOMEpPHOCTH KaK M3 OJHOro paszflena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKHX SIBJICHWW M TPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOACNU IS CUTyallMH MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHEro 00111ero 00pa3oBaHUsl TOKEH U3y4aThCs B YCIOBUAX
peIMETHOr0 KaOuHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHete (DU3MKU JOJDKHO OBITh
HeoOXxouMoe J1abopaTopHoe 0O0OpyIOBaHUE [Jis BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmme o (U3MKe YUCHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opy1I0BaHHE.



JleMoHCcTpanluoHHOE  000OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUud s
UCCJENOBAHMUS  M3y4YaeMbIX  SBJIEHMA M  MPOLIECCOB, HMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpylnOBaHHE MJII YYEHHYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHuBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaThdecKhe KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TMOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HIU(POBBIX J1a0OpaTOPUA.

OCHOBHBIMM LIEJIAMH U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUH SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YalOIIMXCA K HAy4HOMY
U3YYEHUIO MPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCIIEI0OBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O poM (PUMKHU NJI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero 00Opa3oBaHUsI:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01mx (buznyecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHuMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MMPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3fanue GuU3NIeCKor MOJCIH, aJIeKBAaTHON yCIIOBUSM 3a71a4H;

e TMOHWMaHHWE (UBMYECKUX OCHOB M TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpenys;

e OBJAQJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U MPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHPOpMAaLHH,
OTIpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTara;



e CO3JaHME YCIIOBUH AJI1 Pa3BUTUSL YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.
Ha wusydenune ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®usuka — Hayka o mnpupone. Hayuneie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MopenupoBanue (QU3MYECKUX SIBJICHUNW M TporieccoB. HayuHble TMMOTE3BI.
duszndecKkue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPa, B IPAKTHUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajiloroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitnoe  aBrmkeHue. J[BUKEHME  MarepualbHOM TOYKM  TIO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJI30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagienue ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJIBbIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['aynmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUUIs. MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHusl CKOJIbKEeHUS U cuiia TpeHus nokosd. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUIKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.

HesecomocTs. Bec tena npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydeHnue aBmxeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonsl coxpanenus 6 Mexanuke



NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE ABHKEHUE.

Pabota cribl. MOIIHOCTH CHUTHI.

Kunernueckass sHeprusi MarepualbHOM TOuykH. Teopema 00 H3MEHECHUH
KMHETUYECKON YHEPTUH.

IToreHmanbHas SHEprusl. IToreHumanbHas SHEprus YIpyTO
neopMupoBaHHOM  TIpykHHBI.  [loTeHUManbHAs  JHEprus  Tejla  BOJM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToreHMagbHble W HEMOTCHIMAJIbHBIC CHUJIBI. CBsi3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydenne abCOJIOTHO HEYMPYTroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HHUTSHBIX MasTHUKOB.

HccnenoBanre CBsA3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXaHHMYECKOW IHEPTHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aUMOJCUCTBUSA 4YacTUI[ BemlecTBa. MoJAenu CTpOEHHUs Tra30B, XKUIKOCTEH U
TBEPBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO ra3za. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkarma
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akoH [lanbroHa. M3ompoueccsl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Monens, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHMUS UJCAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprus TEPMOJMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOIO  HWJEabHOrO0  rasa. Buasl  Teruonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHAs TEIMIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue MepBOro 3aKOHA TEPMOJMHAMHUKM K u3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEIJIOBBIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero kodpdUIMEHT IMOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOKkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH dHEpPTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).
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Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTQTEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHJeHcanus. Vcnapenue u kurneHue. AOCOTIOTHAS |
OTHOCHUTEJIbHASA BJIAXXHOCTh BO31yxa. HacklmeHHbIM map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhl KUTICHHS OT JIaBJICHUSI.

Teépnoe Teno. Kpucramnuueckue u amop@Hbie Tea. AHU30TPONHS CBONMCTB
kpuctajioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. I[lmaBieHue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOIYUYECHHUS] COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

Cnioco0bl M3MEPEHUS BIAXKHOCTH.

HaOmronenre HarpeBaHus | IUIABJICHUS KPUCTALTHYECKOTO BEIISCTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopHwvle pabomaol

N3mepenne OTHOCUTENIbHOW BIaKHOCTH BO3AyXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa JIEKTPUYECKHUX
3apsnoB. [IpOBOIHMKM, OUANEKTPUKH W TOJYNPOBOAHUKHU. 3aKOH COXPAaHEHMS
AIEKTPUYECKOTO 3apsAa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl SJNEKTPUYECKUN 3apsia.
OnekTpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  I[IpuHuumn
CYINEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
OJISL.

Pabora cmm  amekrpocratmdeckoro  moss.  IloreHmman.  PasHocTh
NOTEHIMAIOB. [IpOBOJHUKM M JUAJNEKTPUKKM B 3JIEKTPOCTATUYECKOM IIOJIE.
JupnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu
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Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3aumopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSTHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenbHOE, MapAILIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

Pabora anmekTpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HCTOYHUKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AyieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MIPOBOJIUMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHl TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHn4eckrue YCTPOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKK TOKa, OJICKTPOHArpeBaTEbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIIBLHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHNUS, BAKYYMHBINH U0/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3mMepeHue Cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMemaHHOe COeIMHEHUE ITPOBOHUKOB.

[Ipsmoe wW3MepeHue dIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJlbBAaHMYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.
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3aBUCUMOCTb COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEN CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnsa.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4E€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKLIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII00OMEH KUBBIX OPraHU3MOB (BU[bI TEIJIONIEPEAAYH, TEMIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IHCCOLIMALNSA,
rajibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHKE, IMOJIMIMIIHUKMA, HCIOJb30BAaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOW XOJOJMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYMHBIH IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopkI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA
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[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKOuMH. [IpuHmmMn cyneprno3unun
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TIOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA MU 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTerue NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb M HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJIHOM MarHuTHOM mosje. Pabota cuibl JlopeHna.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYINAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuun @apanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKYyLIas cujia
CaMOUHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTHUYECKOE IMPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, DJIEKTPOJABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUIl, NHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIIMYA MarHATHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBre cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHUTHOTO TMOTOKa.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanre SBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anusi 1 BOJIHBI
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Tema 1. Mexanuueckue u In1eKmpoMazZHUMHbIE KOJ1€OAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuon, wactora, ammumryaa u (aza kKojdeOaHU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCcKuii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpaiieHue 3Hepruy Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpE. AHAJOTHS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHuTHbIMU KosieOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATBHOM KOJIEOATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BeIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

[lepemennpii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHJIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHUECKUE PUCKH MPU MPOU3BOACTBE 3IEKTposHepruu. KymnbTypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYEeCKHEe YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: 3IICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTeNbHOM cHuCTeMbl (NMPYXUHHBIA WIH
MaTeMaTUYECKHI MasTHHK).

HabGmronenue 3aryxaromux KojieOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu MOCNEeNOBAaTENIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KoueOaHUM Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

Mexanudeckue BOJIHBI, yciioBuUs pacnpoctpanHenus. Ilepuon. CkopocTh
pacmpocTpaHeHuss W JJMHA BOJHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuppakuus MeXaHU4eCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
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DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3MYyUYCHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJsIpHU3aIus, nudpaxius,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagUOCBS3U U TeNeBUACHUSA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBU-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKA.

HaOmronenue otpakeHust U peJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu n auppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJeOaHU.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOUHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiicHusi. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJIHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcust cBera. CiioXKHBIN cocTaB 0eoro cBerta. LIBer.

CoOuparormie ¥ pacceuBaroine JuH3bL. ToHKas suH3a. DOKycHOE
paccTosiHME W ONTHYECKash Ccujia TOHKOW JuH3bI. [locTpoeHue wu3obOpaxeHuit B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JIaBaeMoO¢€ JIMH30MU.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHUHHMYMOB B HMHTep(hEpEHIIMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.
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[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHEWHOE paCIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

HaOmronenue natepdepeHinu cBera.

HaOmnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

HabGnronenue noasipuszaluu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHune nokazaress NpeioMJICHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

HaGmronenne nucrnepcuu cBera.

Pazgesa 6. OcHOBBI ClIeIHAIBHOM TEOPHH OTHOCUTEIBLHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCUUEeCKOW  MexaHukd.  [locrymartsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHNE BPEMEHU U COKpALIECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHLIBI. DHEPTUS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprUN (HOTOHA C €70 YACTOTOM. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa 11t hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

JlaBnenne cBera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTUUYECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.
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Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPPEKTA.

Ceroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHUIO 0 -HacTHIL.
[Inanerapuas monens artoma. lloctymarsl bopa. M3nmydeHuwe u morjioiieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JIMHBI BOJIHBI Ja3epa.
HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
Habnronenue nuHeyaToro CexTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOeHHs siapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopaa mo  ompenesneHHi0o  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4yeHHUs.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsr.
Anbsda-pacnaz. OIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT maccol spa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI AIE€PHON SHEPTETHUKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.
TexHnueckue yCTpoMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, KaMepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
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CY€TunK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuu sxcnepumenm, nabopamopmsie pabomoi
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMHHM M aCTPOPU3UKHU

Otansl pa3BUTHA acTpoHoMuUU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJbHBIM Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpioro B3psiBa. PeMKkTOBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUMN JJIsI OTIpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HabGmrogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo6o01maromniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMAJILHOM M ATUYECKOM cepax AesTeTbHOCTU YeJIOBEKa, POJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3MYeCcKO KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBICHUHN O IPUPO/IE.

MexknpeaMeTHbIe CBSI3H

Nzyuyenue xypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCymiecTBIsSIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMM MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIIMPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
GyHKIUH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPBI M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPH3HAKH TOJ00US TPEYTOJBHHUKOB,
ompeiesIeHHe UIOMIAaU TIOCKUX GUryp u o0beMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM IIpUpOJie, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUEC
paaunanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYSCKOM PEIIETKHU, CHEKTPaJIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: NWHUAM DJIEKTPOINEpENady, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
COJIHEUHas OaTapes..
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOro npeaMeTa « Ou3uKay AOJKHbI
OTpaXaTh T'OTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSAM POCCHMCKOTO OOIIECTBa, PacIIMpEeHUE >KU3HEHHOTO
OTBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Pealn3allii OCHOBHBIX HalpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3ULIMK 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHOW OpPraHU3AIINH;

YMEHHUE B3aMMOJIEHCTBOBATH C COLIMATIbHBIMA MHCTUTYTAMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOMU JIESITEILHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:
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UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIAHBI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(hOpMHPOBAHHOCTh JKOJOTMYECKONW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE JEHCTBHI B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTPbl U KPHUTEPHUH HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTEPHUATIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIHHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;
BJIaJIETh HaBBIKAMH Y4EOHO-UCCIIEA0BATEIHCKOU U MPOEKTHOU JEATEIIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
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METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHMSI,

BIAJCTh BHUJAMH JEATEIBHOCTH TI0 TIIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIpPETAlUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIllIeHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUYECKYIO 00JacTh
KU3HEICATCITEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.
Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TOJydeHUs] UHPOpMaAIUU (HU3UYECKOTO COICP’KaHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh TOWCK, aHAJM3,
CUCTEMATHU3AIMIO U HHTEPIpETaruio MHGOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
MIPEICTABIICHHUS,

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCITOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCcypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3zHAaYeHUs] UHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BEIOUPAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yJTU3AIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

OCYIICCTBJIATh OOIICHHE Ha Ypokax (U3UKM U BO BHE-YPOUHOMU
NeSITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMST4aTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
S3BIKOBBIX CPEJICTB;
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MOHMMATh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
padoThI;

BbIOMpATh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB ¥ BO3ZMOKHOCTEH KaXKJJOT0 WeHa KOJJICKTUBA,

OpUHUMATh LEJIH COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ TOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUH,
pacrpeneisaTh pojid ¢ Yy4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKIAaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIaga M KaXJOTO YYacTHHKA KOMaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTHHATBHOCTH, MPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacumMpsITh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBIICHUIO J3PYAUIMA B 00JacTU
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B NESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM W MBICIUTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB W
OCHOBaHUI;

WCITIOJIB30BATh MPUEMBI PEIICKCUU TSI OLICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pelieHus;

yMEThb OIICHUBAaTh PHUCKHM W CBOEBPEMEHHO IPUHUMATh pPEIICHUS MO0 HUX
CHIKEHHUIO;

OpUHUMATh MOTHUBBI W apryMEeHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesATEeIbHOCTH;
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IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI U apryMEHThl JPYTUX TpPU aHalu3e pe3yibTaToOB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mponecce HoCcTHXKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonmii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMsl, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATIBHOE
COCTOSIHME, BUAETh HAIPaBJICHUS Pa3BUTHSA COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH aJanTUPOBATBHCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTUMHU3M, HWHHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JOpYTUX, YYUTBIBaTb €ro IMpH OCYIIECTBICHUM OOLIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pPelIeHnH (PU3NIECKUX 3a/1ad;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOONHOE TajeHue TeJ, JBMKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJT MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJECHCALMs, IUIABJIEHUE, KPUCTAIUIA3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
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Cocylle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSIHUS Ta3a B  HM30IPOLEcCax,
AIIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OIKCHIBATh MEXAHUYECKOE IBMKEHHE, HCIOJIb3Ys (DU3MUECKHE BEITUUYHMHBIL:
KOOpJIMHATa, MYTh, NEPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi dHEprus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; MPH OINUCAHWU NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS M €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYNHAMU;

ONMUCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3ysl (PU3MYECKME BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi 3HEPIHsl XaOTHUYECKOro0 JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; NpPH ONUCAHUU
NpPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIMYUH, HX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbL, CBS3bIBAIOIIME JaHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIMCHIBATH U3YYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U IICKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NUYECKUE BEIUYMHBL: 3JIEKTPUUECKUM 3aps,
IEKTPUYECKOE T0JI€, HANPSKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMU,

aHANIM3UPOBaTh (PU3MYECKHE TMPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpPAHEHUsI MEXAaHMYECKOW DHEpPruH, 3aKOH COXPAaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULIMA CHJI, MPUHIUI PABHOMPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIlEeCTBAa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABUKEHHUS MOJIEKYJ C
a0COIIOTHOM TeMIiepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOro 3apsna, 3akoH KylloHa, Ipu 3TOM pas3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX OE30MaCHOTO MCIOJb30BAaHUS B
MMOBCEIHEBHOM JKU3HH;

BBINIOJIHATh HKCIIEPUMEHTHI MO0 HCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPHU 3TOM
dbopmynupoBath TpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYIOBaHUs, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,
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OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PHU3NYECKUMHU  BEIUYMHAMH  C
VCIIOJIb30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOro1aTh MpaBuia O€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTrO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOAMMbIE NJisi €€ PEIICHUs, TPOBOAUTh PAcUYEThl M OLIEHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3aa41: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEYUBYIO
LIEIIOYKY PACCYKICHHUM C ONOpPOM Ha WM3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE TMPOIECCOB OKPYXAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 30POBbS U COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAFOIIEH CpelIe;

paboTaThb B TIpymme C BBHINOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPYyNNbl, PalMOHAIBHO PpACHpPEleisTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH IJIFOJEHU, LEJIOCTHOCTh U E€HUHCTBO
(bu3nYecKoil KapTUHBI MUPA;
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YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SiFCpHAs
MOJieJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO siipa MPH pPElIeHUU (PU3NUIECKHX
3az1ady;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMHUKHN U KBAaHTOBOW (PM3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEUCTBHUS TOKA, B3aWUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT WHOAYKOWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPACIpPOCTPAHEHUE CBETA, OTPa)XXEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U TMOJSpU3aLMs CBETa, JHCIEpCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAs
PaIOaKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BELIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3Ysd (PU3NYECKUE BEIUUYMHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJBIKYILAs cuila, paboTa TOKa,
WHAYKLOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTH
KAaTyLIK{, HEPrus 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEM, MEPHOJ M 4YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja TOoKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMArHUTHBIX ~KoJeOaHul, (OKYCHOE pacCTOsHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]T HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHS M EAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBIECHHUS M TNPOLECCHI, HCIOIb3Ys
(¢u3nYecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, YHEPIHs U UMITYJIbC (POTOHA, IEPUOJ MOTypachajia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPHU ONUCAHUHM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAU€HHUs M EIUHMIIBI, YKa3bIBaThb (OpPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3NUYECKOM BEINYNHBI;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHUS, UCHONB3YS (PU3NUYECKUE
3aKOHBI U MPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBHOIO U MMAPATUIEIBHOTO
COCQMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JleHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PAaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHWs JHEPTUH, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPAHEHUS
IIEKTPUYECKOTr0 3apsA/a, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, IOCTYyJaThl bopa,
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3aKOH PAaJIMOAKTUBHOIO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHUE U YCIOBUS (TpaHUIlbl, OOJIACTH)
NPUMEHUMOCTH;

ONPENEIATH HAIIPABIICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI TPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlIopeHna;

CTPOMTb U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (PU3MYECKUX SBICHUN U
MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dopMynupoBarh mpoOieMy/3ajauy M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpsIMBIX  M3MEPEHMI: TNpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeOBATEIbCKOW U MPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UUECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTUYECKH HEMPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHUM C ONOpPOM Ha M3Yy4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOJIydaeMyto HHPOPMAIIHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



29

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsi COXPAHEHUS 310POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIE€ C BBIIOJHEHHEM pAa3JIMYHBIX COLMUAIBHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TpyHNbl, PALUOHAIBHO pACHpPElENATh OOSA3aHHOCTU WU
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJl€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVTIACC

30

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTsI padoThI pecypes
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruia S https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.2 Jlunammia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK
' @Pa3oBbIE TEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Paznea 4. JIEKTPOJAUMHAMUKA
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bubmuorexa [JOK
4.1 JreKTpocTaTuia 10 https://m.edsoo0.ru/7f41bf72
492 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThI pecypesI
Paznea 1. JIEKTPOJIMHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' WHYKIAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Onrua 10 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATFHON TEOPUH 4 1 bubnmoreka [JOK
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 Etlfgsnll//ﬁféfs%grou/gf 11097C
4.2 Crpoenue aToma 4 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

5

15

Pazgen 5. 3JJEMEHTBI ACTPOHOMUH U ACTPOPU3UKH

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

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁﬁf:&ggﬁ%f A1097¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Eggg}j&fiﬁgﬁﬁf 41c97¢
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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