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HOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma 31€KTUBHOTO Kypca «Pemienue 3amay no gusuke» s
10-11 kmaccoB cocTaBieHa Ha OCHOBE MOJIOXKEHHM U TpeOOBAHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpamMsbl, npeactaBieHHbIX B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTEbHBIX
OpraHu3aluaXx Poccuiickon Oenepanun, peAN3yIOIINX OCHOBHBIE
00pa30BaTeIbHbIE IPOTPAMMBI.

Jlist KauecTBEHHOW peanu3aluy JaHHOW MPOTrpaMMBbl CO3aHbl O1aronpusiTHbIE
ycnoBus. Bee yuamumecst o6ecniedensl yueOHOM IUTepaTypoil, ClipaBOYHUKAMH,
AIIEKTPOHHBIMU 00pa30BaTEIbLHBIMU PECYPCAMH.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOydarommxcs 10-11 kmaccoB mipu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JEITEIHHOCTHOTO
nonxona. Ilporpamma no ¢wusuke coorBerctByeT TpeboBanusim ®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTh PEaTU3alMU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMH TMpeameTamMu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIE IENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMble Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3HKK Ha 0a30BOM YpOBHE, B

TOM YHCJIE NPEIMETHBIE PE3YJIbTATHI;

e cOZIepKaHue yueOHoro npeamera « Ou3nkay .

dusrka Kak Hayka o HaumOosee OONIMX 3aKOHAX IPHUPOJBI, BBICTyIAs B
KauecTBe y4eOHOIo IpeIMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIN BKIJIAJl B CUCTEMY
3HaHU 00 okpyskaromieMm Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
JUIS €CTECTBEHHO-HAYUYHBIX YU€OHBIX MIPEIMETOB, T.K (PU3MUECKUE 3aKOHBI JIEKaT B
OCHOBE TMPOIIECCOB M SBJICHUH, M3y4aeMbIX XHMHEH, Owojormed, Quzmueckoit
reorpagueit u actpoHomueil. lcmonp3oBaHWE W AKTUBHOE TMPUMEHEHHE
¢usnyecknx 3HAHUI OmpeeNnseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTUH B C(epe SHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, MOJYyYEHHS
HOBBIX MaTEpHaJiOB C 3aJaHHBIMM CBOMCTBaMH U Apyrux. W3ydyenuwe ¢Guzuku
BHOCHT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa
oOyyarouxcs, B (pOpMUPOBAHNE YMEHHI MPUMEHSATh HAYYHBIM METOJ MO3HAHUS
IIPU BBIIIOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.



B ocHOBy kypca ¢(usuku s ypoOBHSI CpedHEro oOmIero oOpa3oBaHUs
MOJIOKEH A WACH, KOTOpPhIE MOXXHO pacCcMaTpWBaTh KaK TMPHUHIIUIBI €To
MTOCTPOCHHUSI.

1.1]enocmnocme.

2.I'enepanuzayus.

3.I'ymanumapusayus.

4.Ilpuxknaownas HanpagieHHOCMb.

5.9konoeusayus

CTep)XKHEBBIMHM DJIEMEHTaMHM Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SBISAIOTCA (U3MUECKUE TeopuH ((POopMHUpPOBAHUE MPEACTABICHHHA O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TCOPUHU, POJIU (YHIAMECHTAIBHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSIX O TPHPOJAE, TpPaHUIAX
NPUMCHUMOCTA TEOPHM, JJI1 ONHCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHBIN IMOAX0J B Kypce (U3MKH peaau3yeTcs W IpH
pEIICHUM PACUETHBIX M KAayeCTBEHHBIX 3ajad. [Ipw 3TOM 1jis pacdyETHBIX 3aj1a4
NPHOPUTETOM SIBJISIOTCS 3aJaddl C SBHO 3aJaHHOW (U3MYECKOH MOJICIbIO,
MO3BOJIAIONIUE TIPUMECHSTh H3YUYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszzmena Kypca, TaKk M HHTErpUpys 3HAHUS W3 pas3HbIX paszjaenoB. [is
KaueCTBEHHBIX 3a7a4 IMPUOPUTETOM SABISIIOTCA 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHusi (U3MUECKUX SIBICHUH W TMPOILIECCOB B OKPYXKAIOMIEH JKU3HH,
TpeOyromue BbIOOpa  (U3MYECKOW  MOJAENM Il  CHUTyallud  MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS :

e popMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYy4aloIUXCs K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e PA3BUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHWUA U (popMuUpoOBaHHE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

 hopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa W3Y4YeHUS OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHre yMeHHI  OOBSICHATH SBJICHUS C  HMCIOJIB30BAaHHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpENCTAaBICHUNW O POIU (PU3UKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlaHHBIIi creniKypc pemiaeTr 3a/1a4n:
® Pa3BHUTHE TBOPUYECKUX CIIOCOOHOCTEH y MKOILHUKOB, OCO3HAHHBIX MOTHBOB

YUEHHUS;, TIOJTOTOBKA K MPOJOIKEHUIO0 00pa30BaHMI U CAMOCTOSATEITLHOMY
BbIOOpY Tpodeccun



e yrioyOJeHue 3HaHU| 0 MaTEPUATIbHOM MUPE U METOJaX HAYYHOT'O MO3HAHUS
MPUPOABI HA OCHOBE pElIeHUs IPOOIEMHBIX 3a/a4;

® pa3BUTHUE MMO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH yUyaliuxcs B MPOIECCe CaMOCTOATEILHOTO MPUOOPETEHUS
3HaHUW U YMEHUN C UCTIOJIb30BAHUEM PA3TUYHBIX HCTOYHUKOB
uH(OpMaIMK B TOM YHCII€ CPEJICTB COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTHH;

® OBJIQJICHUE YMEHUSIMU TTPOBOJAUTH HAOIIOICHMS, TUTAHUPOBATH U BBITIOTHSATh
AKCTIIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTOUTh MOJCIH JIJI1 O0OBICHEHUS
IKCTIIEPUMEHTATBHBIX (PAKTOB;

® BOCIHTHIBATh HABBIKU COTPYIHUUYECTBA B IIPOIIECCE COBPEMEHHON PaboTHI,
YBaXUTEILHOT'O OTHOIIEHUSI K MHEHUIO alllIOHEHTa B MPOILIecce
JUCKYCCHUH, Pa3BUTHUE CIIOCOOHOCTEHN aBaTh MOPAIBHO-3THUECKYIO
OIICHKY (haKTaM U COOBITHSIM.

JlocTmkeHue ITUX Iejel oOecreuynBaeTCsl pelieHueM CIEAYIONIUX 3ajad B

npoliecce U3ydeHus Kypca (GU3NKUA Ha YPOBHE CPEHEro 00IIero 0opa3oBaHus:

o MPUOOPETECHUE CUCTEMBI 3HAHUN 00 OOIUX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHAX, BKIOYAS MEXaHWKY, MOJEKYISIPHYIO (GUBHUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPOPU3UKH;

e popMHpOBaHHE YMEHHH TPUMEHATh TEOPETUYECKUE 3HAHHUSA  JUIA
00BbsSICHEHUS (PU3MYECKUX SBJICHHM B TPUPOAEC H JUIS TMPUHSITHS
MPAKTUYECKUX PEIICHUN B MIOBCEIHEBHOM KU3HU,

¢ OCBOCGHHME CIIOCOOOB PEIICHHWS pa3IMYHBIX 3aJlad ¢ SBHO 3aJaHHOMU
dbu3udIecko MOAENbI0, 3a/Jad, IMOAPA3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3qiaHue (PU3MIECKON MOJICIH, aJICKBATHOU YCIIOBHUSM 3a]1a4H;

e IOHUMaHUE (PU3NUYECKUX OCHOB U TIPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUUYECKHUX MPOIIECCOB, UX BIMSHUS Ha OKPY’KAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJIaMU CaMOCTOSTEILHOIO IUIAHUPOBAHUS M TMPOBEJCHUS
(bU3UYECKUX DKCICPUMEHTOB, aHali3a W HHTEpHIpeTaruu HHOOpMAaIHH,
ONpPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3yJIbTaTa;

Ha uzyuenue snexktuBHOrO Kypca «PemeHue 3ajga4y» Ha 0a30BOM ypOBHE
oTBoAuTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce
— 34 yaca (1 gac B Hegento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpupone. Hayuneie MeTOIBl IIO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvxeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrema otcu€ra. TpaekTopusi.

[lepemernienre, CKOPOCTh U YCKOPEHUE MATEPUATBHON TOYKU, UX MPOECKIUU
Ha OCHU cucTeMbl KoopauHaT. Ciio)KeHUe NepEMEILIEHUI U CIIOKEHNE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE ABMkeHHe. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U [EepEeMEIICHUs
MaTepUaJbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBmkeHue. [[BUKE€HHWE  MaTrepualibHOM  TOYKH 1O
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTtsb. [lepron u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JNBU>KEHUE CHAPSAI0B, LICNIHBIC U PEMEHHBIE NIEpEAaYH.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['anmunes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa
JUI. MaTEPUaAIbHOU TOUKH. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoybxkeHus, kauenusi). Cuna tpenusi. Cyxoe
TpeHue. Cuiia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokos. KoaddumueHnt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIAKOCTH WIIM Ta3e.



[locTynarenpHOE M BpalaTelbHOE JBUKEHHUE a0COIFOTHO TBEPIOIO TeNa.

MOMEHT cuibl OTHOCUTEIBHO OCH BpalleHus. Ilneyo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: IOMLIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Tema 3. 3aKoHbL COXPAHEHUA 6 MEXAHUKE

NMnynsc mMaTepuanbHOM TOYKHM, CUCTEMBI MAaT€pUANIBHBIX TOUYEK. MMmIrysnbc
CWJIbl U W3MEHEHHE UMITyJIbCa TeJa. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JNBUKECHHE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON DHEPIUH.

ITorennumanbHas DHEprus. ITorennmanbHas JHEprus yIpyro
nebopMupoBaHHON  mpykuHbl.  [loTeHImanbHas  dHEprus  Teia  BOJIM3HU
NOBEPXHOCTH 3E€MJIU.

[lorennmanbHple ¥ HENOTEHLUAJIbHBIE  CHUJIBL. CBszp  paboThI
HEIMOTECHIMAJIBHBIX CWJI C U3MEHEHHMEM MEXaHUYECKOU JHEPruu CHUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuueckne ycTpoWCTBa M INPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED,
[IPY>KUHHBINA IMCTOJIET, JBUKEHUE PAKET.

Paznen 3. MoJsiekyasipHasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OcHoBuple nonoxxenus MKT u ux ombiTHoe o6ocHOBaHHMe. bpoyHOBCKOE
newkenne. duddys3us. Monenu CTpoeHHsI Ta30B, KHAKOCTEH U TBEPABIX TEI U
0oOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHX Mojelied. Macca m pa3Mephl
mosekyi. KonumdectBo BemectBa. [loctosHnas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
[enscus u KenbBuHa.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpHHM HACAIBHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeHEW KWHETHYECKOW SHEpPruH TEIUIOBOTO ABWKEHHUS dYactul rasza. lllkana
temmepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MeHneneeBa—Knamneipona.
3akoH JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. [paduueckoe mpencTaBIeHHE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

Tema 2. Ocnoebl mepmoounamuxu

TepMmoauHamuueckas cucTeMa. BHYTpeHHssI 3HEPTUsS TEPMOIMHAMHUYECKOU
cUCTEeMbI U criocoObl €€ n3MeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHss



SHEpPrus  OJHOATOMHOTO  MJAECAJbHOrO  rasa. Buuasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3IIYUYCHHUE. Y AeIbHAs TEIIOEMKOCTh BEUIECCTBA.
KonndecTBo TEmIOTHI NpU TETIONEPENAYE.

[lonstue 006 aaumabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJMHAMUKH.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHKU K wu3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh MpoLiecCoB B IPUPO/IL.

TeroBble  mammuHbl.  [IpyHUOMIIBL  JEHUCTBUS — TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi ’HepruM B TEIUIOBBIX MamuHax. KoadduiueHt monae3Horo
nevictBust TerioBod Mammebl. [lukn KapHo u ero koad@uimeHT mojae3Horo
JeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.

[TpakTnueckoe npumenenue: [ABC, X0noaunbHUK, KOHIULIMOHED.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucranmnuueckue u amopdubie Tesna. AHU30TPOIKS CBONCTB
kpuctayuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

[IpakTHyeckoe MNpPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KaJOPUMETD,
TEXHOJIOTUM  TIOJIyYEHUSI  COBPEMEHHBIX  MaTepuajioB, B TOM  YHUCJE
HAaHOMAaTEpHUaIOB, U HAHOTEXHOJOTHH.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuka

OnekTpu3auust Ten. OJEKTpUYeCKuid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJMHMKM, OUANEKTPUKU U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn
CYHEPIIO3ULUH BJIECKTPUYECKUX IOJICH. JIMHMM HaANpsyKEHHOCTH 3IEKTPUYECKOTO
TIOJIAL.

PaGora cumnm  anekrpocratnueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOMINIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.



TexHuyeckue yCTpOWCTBA UM NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, DBJIEKTPOCTATUYECKAsT 3alluTa, 3a3eMJICHHUE AIIEKTPONpPHOOpPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Tema 2. Ilocmoannwtii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUSA DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsxenne. 3axkon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEJUHEHNE MPOBO THUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

ONEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKU TOK B BakKyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpudeckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN

pazpsan. Momuus. [Ltazma.
[IpakTHueckoe NpPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA,
AIIEKTPOHATPEeBaTENbHbBIE MPUOOPHI, ITEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP
COMPOTHUBIICHHS, BaKyyMHBIH  1UOA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TaJIbBAHUKA.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 0a30BOrO ypOBHSA OCYIIECTBISIETCA C Y4ETOM
COJIEPKATENIbHBIX MEXKIPEAMETHBIX CBA3€H € KypcaMH MaTeMaTWKH, OUOJIOTHH,
XUMUH, Teorpaduu U TEXHOIOTHH.

Meoicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHMS: SIBJICHHE, HAay4HbI (akT, rumoresa, (pusmueckas BeIMYUHA, 3aKOH,
TEOpusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pemieHue CHCTEMbl YypPAaBHCHHH, JHHEWHas (QYyHKIUS,
napaboina, runepoosua, uX rpa@uKd U CBONCTBA, TPUTOHOMETPUYECKHE (YHKIHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U X IIPOCKLUN HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: Mmexannueckoe NBUXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEILIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALHS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABWKCHHH C HCIOJb30BAHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIHUKKA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

IlocTosnHble  MarsuTel.  B3amMopgelcTBHE  NOCTOSHHBIX ~ MarHuTOB.
MaruautHoe mone. Bekrtop MarHuTHOM uHAykiuu. [IpuHIuUN cynepno3uiuu
MAarHUTHBIX MOJiIeH. JIMHMM MarHuTHOM WHAYKUWU. KapThHa NMHUNA MarHUTHOU
WHJIYKITUH MOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA € TOKOM. KapThHa JHMHUKA WHIYKIUH
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzauMmoieiicTBre MpOBOIHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHAYKIMA. OJEeKTPOABMIKYIAS CWJIAa HWHAYKIMA. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuun Gapanes.

BuxpeBoe anekTpuueckoe Tmosie. IDJIEKTPOABUXKYINAS CUJIa HWHIYKIIUA B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTB.  SIBJ€HHE CaMOMHAYKLIHMHU. OJIEKTPOJBHXKYIIAS  CHJIA
CaMOWHIYKIIHH.



OHepruss MAarHUTHOTO TOJIA KATYIIKHA C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

[IpakTyeckoe NTPUMEHEHHE: TOCTOSHHBIE MAarHUTBI, AJIEKTPOMArHUTHI,
ANEKTPOBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL, WHAYKIMOHHAS II€Yb.
SIBneHne caMOMHIYKIIUY.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUMHblE KOJ1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KoyeOaHHUS.
[Napmonnyeckue konebGanus. Ilepuon, wacrora, ammuintyaa U ($asza kosieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHEHHE TapMOHHUYECKUX
kosneOanuii. [IpeBpallienre sHeprun Npyu rapMOHUYECKUX KOJIEOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJCOAHUS B
UJCIbHOM KOJe0aTeTbHOM KOHType. AHAJOrus MEXIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJjebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATBHOM KOJeOaTeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojeOaHUsX. BbIHYKEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAYEHUE CWIBI TOKA U
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada u NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

[IpakTHyeckoe MPUMEHEHHE: JJIEKTPUYECKHM 3BOHOK, T€HEPATOpP MEPEMEHHOIO
TOKa, TUHUU 3JIEKTponepeaay.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, yCJIOBHS pacnpoctpaneHus. llepuon. CkopocThb
pacnpocTpaHeHuss W JiuHa BOJHbBL. [lomepednpie W MPOJONBHBIE BOJIHBI.
WNuTtepdepenius n nudpakius MEXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3JyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarauTHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIOMIICHUE, MOJApU3anus, JuGpaKius,
uHTepdeperuus. CKOpoCcTh INEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paguOCBA3U U TeAEBUICHUS. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoOCTpaHEHUE CBETa B
ogHopoaHouU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas Cujia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIux U pacceuBaronux JuH3ax. GopMyna TOHKOW JMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHEe HaOIIOACHUS
[JIaBHBIX ~MAakCUMyMOB IIpM IAaJACHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
mudpakuronHyto pemérky. [lonspuzamus ceera.

[IpakTuueckoe NpPUMEHEHHE: OYKH, Jyma, (OoToanmapaTr, MPOSKIIMOHHBIHI
amnmapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONTHKA, NU(paKIMOHHAS pelIETKa,
HOJISIPOUL.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

[loctynatel cneUHAIBHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH
MOJYJII CKOPOCTH CBETa B BAKYyME, IPUHIUII OTHOCUTEIbHOCTH DWHIITEITHA.

OTHOCUTENBPHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAaIICHUE
JUTMHBL. DHEPTUsl U UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPTUEN U UMITYJILCOM YaCTHUIbI. JHEPIUs MOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Dnemenmot K6AHM OGO ORMUKU
®otonsl. ®opmyna [lnanka cBsizu sHEprUH (OTOHA C €T0 YACTOTON. DHEPTHS
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccieaoBanue porodrddexra. Onbitel A. I'. CroneToBa. 3akoHbI
doToaddexra. YpaBuenue DiHmuTerHa st Gororddekra. «KpacHas rpaHuna»
dboTorddekra.



Jasnenne cBera. OmnpiTel 1. H. JIebeneBa. Xumudeckoe AeHCTBHE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
(doTongaTuuk, coHEeUHas 6arapes, CBETOAUO/.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHue u morioiieHue
(OTOHOB TpHU Mepexojie aroMa C OJHOIO YPOBHsS SHEPrud Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BosniHoBbie cBoiicTBa yacTull. Bonnsl ne bpoiinsa. CBeTOBOM qyanu3M.

CHOHTaHHOE U BBIHYK/JICHHOE U3JIyYCHHE.

[IpakTHyeckoe MpUMEHEHHUE: CHEeKTPaIbHbIA aHaln3 (CHEeKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTED.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3Iy4deHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€P.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.

TexHnueckne yCcTpOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHoOro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIeTo
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIEYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3ybTaThl OCBOCHUSI y4eOHOTO mpeameTa «Dusznka
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpPHEHTAIlMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIlecTBa,
pacliMpeHue >KU3HEHHOrO OINbITa W ONbITa JESITEILHOCTH B MpPOIECcCe
peanu3aly OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

chOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO Y OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO OOIIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAECATEIBHOCTh B UHTEPECAX TPAKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHME  B3aUMOJICMCTBOBaTh C  COLMAJIbHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, HOCTHKECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITHTAHMSA:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUSCKOTO TTOBEICHNS,

CITOCOOHOCTh OIICHMBAThH CHUTYaIlMIO W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICH HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HaHHWE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYIyIIETO;

4) 3¢TETHYeCKOT0 BOCITUTAHUSA:



ACTETUYECKOE OTHOIICHWE K MHpY, BKIIOYas OSCTETUKY Hay4IHOTO
TBOPYECTBA, MIPUCYIIETO PU3NIECKON HAYKE;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3NuyHbIM cdepaM MmpodeccuoHaNbHON NeATeIbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3MKOMW M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIM
BbIOOp Oyaymieil mpodeccuu M peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUI0O M CaMOOOpa30OBaHHIO B
00nacTH (pU3MKHU Ha NPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh KOJOTHYECKOW KYIBTYpBI, OCO3HAHHE TII0OATBHOTO
XapaKkTepa dKOJIOTHYECKHUX MPodIem;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE ICUCTBUM B OKPYXXAKOUICH Ccpele Ha
OCHOBE 3HAHUS IIeJIeH YCTOMYMBOTO Pa3BUTHSI YEIOBEUCCTBA;

paciIupeHne OIbITa JEATSIEHOCTH JKOJOTHYECKON HAINpaBICHHOCTH Ha
OCHOBE MIMCIOIIUXCS 3HAHUH 10 PU3MKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHUE IIEHHOCTH HAy4yHOW JeATelIbHOCTH, TOTOBHOCTh B IpoLiecce
U3yuyeHus: (U3MKU OCYIIECTBIATh IMPOEKTHYIO M  HCCIEN0BATENIbCKYIO
JEsITeIbHOCTh MHANBUYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENN JIEATEIBHOCTH, 3aJaBaTh MapamMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTA MW MOPOTUBOPEUYHS B PaCCMaTPUBAECMBIX
(U3UYICCKUX SIBIICHUSAX;
pa3pabaTeIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTEePUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIEHUBATH COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKU MOCIEACTBUN AEITEIBHOCTH;
KOOPJIWHHUPOBAaTh M  BBIMOJHATH pabOTy B YCIOBUSIX pPEaIbHOTO,
BUPTYJILHOTO M KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.
Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

BJIAJI€Th HAYYHOM TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHSATUSIMU U METOAAMU
(u3nuecKol HayKu;

BJIAJ€Th  HABBIKAMU  y4€OHO-UCCIIEIOBATEILCKOM W IPOCKTHOM
NEATeIbHOCTH B 00yacth (U3UKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TIOMCKY  METOJOB  pelieHus 3agad  (U3UYECKOro
COJIepKaHusl, MPUMEHEHUIO PA3IUYHBIX METOIOB MTO3HAHNS,

BIAJIETh BUJIAMH JICSITEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €r0
UHTEpIpeTallui, MNPeoOpa3OBaHUI0 M TMPUMEHEHHUIO B Pa3JIMYHBIX YYCOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh MPUUYMHHO-CJIEJCTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelIeHUs, HAXOAUTh apryMEHThI IS JI0Ka3aTelIbCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh TIOJIYUYEHHBIE B XOJ€ pEIIeHUs 3aJauyd Pe3yibTaThl,
KPUTHUUYECKH OIEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POpPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTENIbHOU
JESITENHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKU;

JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHENEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTb OPUTrHHAIbHBIE IOIXOAbl U PELICHNUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMU TONy4YeHUS WHPOpMaAnuu (PU3NYECKOTO COACpKaHUs
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh MTOUCK, aHAJIU3,
CUCTEMaTH3alMI0 U WHTEPIpETAIUi0 HHOOPMAIIMN PA3TUYHBIX BUIOB U (opM
MIpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeAcTBa HWHOOPMAIMOHHBIX W KOMM YHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHMHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHW3alMOHHBIX 3a7a4 ¢ COO0IeHnEeM TpeOOBAaHUN IPTOHOMHUKH, TEXHUKU
0€30MacHOCTH, THUTUEHBI, PeCypCOCOEpeKEHNs, TPABOBBIX U ITUUYECKUX HOPM,
HOpM HH(POPMAITMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpKaHUSl B Pa3IMUHBIX (hopmaTax c
y4€TOM Ha3HaueHuss WHGOpPMALlMM U  1EJIEBOM  ayJuTOpHUH, BbIOHMpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3aLIUH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha YypoKaXx (U3UKK MU BO BHE-ypOUHOU
NEATEIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUd H CMAr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JOTUYHO M3JIAraTb CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh W WCHOJIb30BAaThb  NPEUMYIIECTBA  KOMAaHJAHOW M
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX ACHCTBUUA C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKI0TO WieHa KOJUIEKTHUBA;

OpUHUMATh LEIM COBMECTHOM JESATEIBbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHMIO: COCTABIIAThH IUIAH JIEUCTBUU,
pacnpenensiTh poid ¢ y4€TOM MHEHHMH YYaCTHUKOB, OOCYKIaThb PE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXXIOr0 y4YacTHHMKAa KOMAaHIbl B
oOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJAEH C TMO3UIUM HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh IO3UTHUBHOE CTPAaTETMUECKOE IIOBEJACHHE B Pa3IU4HBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcalbHbIe YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSATEJILHO ~ OCYIIECTBIISATh  IMO3HABATENBHYIO JCSTEIBHOCTh B
obmactu (U3MKK H ACTPOHOMHH, BBIABIATH IMPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUS] PACUETHBIX M Kauye€CTBEHHBIX
3a/lay, TJIaH BBITIOJHEHUS TMPAKTUYECKOW paldoThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4eOHOTO TMpeIMeTa Ha OCHOBE  JMYHBIX
NPEANOYTEHNH;

nenaTh OCO3HaHHBIM BBIOOp, ApryMEHTUpPOBaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIULIUU B 00JaCTH
(u3MKM, TOCTOSHHO TIOBBIIATh CBOW O0Opa30BAaTENbHBIA M KYJbTYPHBIU
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTHUBHI B I€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJ€Th HABBIKAMHM IO3HABaTEJbHOW pedieKCud KaK OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBAHUM;

UCIOJIb30BaTh NpUEMBI pediIeKCUH ISl OLIEHKHM CHUTyallHuH, BbIOOpa
BEPHOTO pelIeHUS;

yMEThb OILIEHWBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIDKEHHUIO;

NPUHAMATh MOTUBBI M apTyMEHTHl JPYTUX MpPH aHaIHW3€e Pe3yJbTaToOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOUHCTBA;

NPUHAMATh MOTUBBI M apryMEHTHl JPYTUX TpPH aHaIHW3e Pe3yJlbTaToOB
NEeSITEbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B nporiecce nocTukeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS TIPOTPAMMBI
no (QusuMke I YPOBHS CpEIHEro oO0Iero oOpa3oBaHUs Y OOYYArOIIUXCS

COBEPIICHCTBYETCS IMOIIMOHAITbHBIH WUHTEIUICKT, MPEeIOJIAr AFOIIA N
c(hOopMHUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  IOHUMATh  CBOE

HMOIIMOHATFHOE COCTOSIHME, BUJETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
AOMOIIMOHATBFHBIM W3MEHEHUSIM H TPOSBIATh THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKCHHIO 1NN
U yCTeXy, ONTUMHU3M, MHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YyYUTHIBAaTh €ro TMpH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

CONMANILHBIX ~ HABBIKOB, BKIIOYAIONIMNX CIOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTUMH JIFOJABMH, 3a00TUTHCS, TPOSBIISATH, HHTEPEC U Pa3pelIaTh
KOH(JIMKTHI.



HPEAMETHBIE PE3YJIBTATDBI

K xonny obyuenuss B 10 kjacce npeaMeTHbe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEpPAX POib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMECHHOM HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULI NPUMEHEHUS HW3YYEHHBIX (U3HMUECKUX MOJCIICH:
MaTepuajibHas TOYKa, WMHEpIHallbHasg cHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAJIbHBIA Ta3, MOJEIU CTPOCHUs Ta30B, KUAKOCTEW U TBEPIABIX TEll,
TOUYCYHBIN JEKTPUUECKUHN 3aps] IPU pelIeHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (U3MUYECKHE SIBIEHUSA (MPOLECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS
BEIIECTBA W  JJIEKTPOAMHAMHUKH: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABMKEHUE, CBOOOJHOE TMAaJeHUEe Tel, JABM)KEHHE TI0
OKPYXHOCTH, HWHEpIUs, B3auMoJeHcTBUE Ted, auddys3us, OpoyHOBCKOE
JBW)KEHUE, CTPOCHHE JKUIKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJIAKIEHUM), TEIJIOBOE pPAaBHOBECHE, UCIIApPEHHE, KOHJIEHCAIMs,
IUIABJICHUE, KPUCTAJLIM3Aalus, KUIIEHHE, BIIAJKHOCTH BO37yXa, IIOBBILICHUE
NABICHUs Ta3a IIpU €ro HArpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMH  COCTOSIHMS Tra3a B HM30Ipoleccax, JJeKTpu3anus  Tell,
B3aNMOJICVICTBUE 3aPAI0B;

OIKCHIBATh MEXAaHUYECKOE ABM)KEHUE, UCIIONIb3Ysl (PU3NUECKUE BEIUUMHBI:
KOOpJAMHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIIA,
UMIIyJIbC ~ TEJla, KHHETHYECKas  DJHEprus, IIOTCHLUAlIbHAs  DHEprusd,
MexaHudeckass paboTa, MEXaHMYEeCKass MOIIHOCTb;, IPU ONMUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MYECKUN CMBICT UCIOJIb3YEMbIX BEJIMYHH, UX O00O3HAUCHUS U
€IMHULIBI, HAXOUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEIUYUHY
C APYT'MMU BEJINYNHAMU;

ONMCBHIBATh HU3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHMS,
UCTIONB3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHHE Tasza, TeMIeparypa, CpemHss
KMHETHYECKast DHEPIUs Xa0THYECKOTO JBUKCHUS MOJIEKYJI,
CPEAHEKBAAPATHYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSA
sHeprusi, pabora raza, KOI(QPHUIMEHT TMONE3HOrO JCHCTBHS TEIUIOBOTO
JBUTATENsI; TPU ONHUCAHUU TPABUIBHO TPAaKTOBaTh (U3MUECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHHUSI W EIUHHUIIBI, HaXOIUThb (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUYHHAM;



ONMCHIBaTh  M3YYEHHBIE  DIIEKTPUYECKHE  CBOMCTBAa  BeUIECTBA U
ANEKTPUYECKUE SIBIICHUS (MPOLECChl), HCMOIb3Yyd (PU3MUYECKHUE BEIHMYHUHBI:
ANEKTPUYECKUI 3apsif], SIEKTPUUECKOE T0JI€, HAPSKEHHOCTD OIS, TOTEHIUAI,
Pa3HOCTh MOTEHLUAJIOB; NPU ONUCAHUU NPABWIBHO TPAKTOBATH (HU3MUECKUI
CMBIC]T HCIOJNb3YEMBIX BEIUWYMH, UX OOO3HAYEHUS W E€IUHUIIbI;, yKa3bIBaTb
(GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMU;

aHANMM3UpPOBaTh  (U3UYECKUE TMPOIECChl M  SBJICHHS, HUCIOJb3YS
¢u3nueckre 3aKOHbI U NPHUHIUIBI: 3aKOH BcemupHoro tarotenus, |, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MEXaHWYECKOHM JHEPruu, 3aKOH
COXpAaHEHHUS] UMIYJIbCA, TPUHIIMI CYNEPHO3ULUU CHJI, IPUHIUI PAaBHOIPaBUS
UHEPLMATIBHBIX CHUCTEM OTCU€Ta, MOJIEKYJISPHO-KUHETUYECKYIO TEOPHUIO
CTpOEHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpeHEH KMHETUUYECKOW HHEpruu
TEIUIOBOT'O JIBMXKEHUSI MOJIEKYJl C aOCOJIOTHOM TeMIepaTypol, MepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOoro 3apsaa, 3akoH Kymowna,
IIPU 3TOM Pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIp@YKEHUE U yCIOBUs (TpaHULIbl, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMUIBI JEUCTBUA MAaIlIWH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCJIOBHsS UX 0€30MaCHOTr0 HCIOIb30BaHUA
B [IOBCEIHEBHOM KU3HH;

BBITMIOJHATh SKCIEPUMEHTHI IO HUCCIENOBAHUIO (DU3MYECKUX SIBICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHI, NP 3TOM
dbopmynupoBath mpobieMy/3agady W THUIOTE3y YYeOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJIOKEHHOTO O0OpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIHpOBaTH BHIBOJIBL;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEIHYMH,
OpU 3TOM BHIOMpATh ONTHUMAJBHBIA CIOCOO HM3MEpPEHHSs U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCUMOCTH MEXAY (U3UUYECKMMHM BEIMYMHAMH C
WCITOJIb30BAaHUEM MPSMBIX U3MEPEHHUN, IPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(uKCUPOBaTh PE3yIbTATHI MOJTYYCHHON 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B
BUjie Tabnuil U rpauKoB, AeTaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh mpaBuiia 6€30MacHOro TpyJaa MpU MPOBEICHUH HCCIIETOBAaHUMN
B paMKax y4eOHOro 3KCHEpHUMEHTa, yueOHO-HUCCIIEe0BATENbCKON U MPOCKTHOU
JESATENBHOCTH C UCIIOJIBb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U JIaDOPAaTOPHOIO
000pyT0BaHMS;

pemaTth pacu€THbIE 3a7ayd C SIBHO 3aJaHHON (U3MYECKOW MOAEINbIO,
UCIIOJIb3Ysl (pU3MYECKHE 3aKOHbl M NPUHLMIBI, HA OCHOBE aHajau3a YCJIOBHS
3a/la4yu BBIOMPATh (PUBHUYECKYIO MOJIENb, BBIACIATh (PU3MUYECKUE BEIUUYUHBI U



dbopmynbl, HEOOXOAUMBIEC ISl €€ pellleHUs], MPOBOAUTH PAcU€Thl U OLICHUBATH
peaIbHOCTh MOJYUYEHHOTO 3HAYEHUS (PU3NYECKON BETUYUHBI;

pelarb Ka4eCTBEHHBIE 3a1a4H: BBICTPANBATh JIOTUYECKU
HEMPOTUBOPEUYUBYIO IEMOYKY PACCYXKICHHUI C OMOPOM HAa M3YYEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIONIB30BaTh  TMPU  pelIeHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
nH(pOpMaIIMOHHBIE TEXHOJIOTUU TUTSt MOUCKa, CTPYKTYpUPOBaHUS,
UHTEpPOpEeTallMi W  MNPEJCTaBICHUS y4eOHOM M HAYYHO-NOMYJISIPHOM
uHopMaluK, TIOJIYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAIIUIO;

OPUBOAUTL TMPUMEPHl BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B TTOBCEHEBHOU KU3HU
Uil obecrieueHus 0€30MAcCHOCTH MPU  OOpallleHHMH ¢ TpudbopamMu |
TEXHUYECKUMHU YCTPONCTBAMM, ISl COXPAHEHUS 37I0POBbsl U COOIOICHUSI HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIIEH Cpefe;

paboTaTh B TpYIIE C BBITOJIHEHUEM Pa3JIMYHBIX COIMATIBHBIX POJEH,
IUTAHUPOBATh PAOOTy TPYIIIBI, PAMOHAIBHO pACIPENENsITh O0S3aHHOCTU U
IUIAaHUPOBAaTh  JIESITENBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJeKBaTHO
OLICHMBAaTh BKJAaJ  KaXJOr0 W3 YYaCTHUKOB TpyNIbl B  pEUICHHUE
paccMaTpuBaeMou MpooOIeMBbI.

K xonmy oOyuenuns B 11 kij1acce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M
TE€XHOJIOTHH, B IPAKTUYECKOU AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsll, JIyd CBETa, TOYCYHbIA HCTOYHHK CBETAa,
salepHasl MOJENb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO siApa NpH pPElIeHUU
bU3UYeCKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (Mpouecchl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJWHAMHUKH W KBAaHTOBOW (DHU3WKHU: SIEKTpUYECKas
MMPOBOJAMMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MArHUTHOE JACHUCTBUS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, JJIEKTPOMArHUTHAas  MHAYKUUSA, JACHCTBUE
MarHuTHOTO TOJsl Ha NPOBOJHMK C TOKOM U JABWXKYUIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJ€OAHUsI W BOJHBI, NPSIMOJIMHEHHOE pPAaCHpOCTpaHEHUE
CBETa, OTPa)KEHUE, MpeoMIIeHHe, nHTepdepeHius, TuPpakiuus U Noaspu3aius



cBeTa, nucnepcus ceeta, orodnektpuueckuit 3P dhext (hoTodPdexT), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHWE JIMHEWYATOTO CIEKTpa aroMa BOAOPOjA,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BEIIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3IUYHBIX  Ccpel) |
AJIEKTPOMArHUTHBIE SIBJIICHUS (MPOLIECCHI), UCTOIB3Ysd (PU3HMYECKUE BEIUYUHBI:
AIEKTPUUECKUM 3apsi], Cujla TOKA, FIEKTPUUECKOE HANPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PAa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIKYIIAas cujia, padoTa
TOKa, WHAYKIUS MArHUTHOrO Tojis, cuia Awmmnepa, cuna JlopeHia,
WHJYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacToTa KojieOaHUM B KoJieOaTeIbHOM KOHTYpE, 3apsii U CUJla TOKA B
nmpoilecce TapMOHUYECKUX  DJEKTPOMATHUTHBIX  KojeOaHui, (OKyCHOE
PacCTOSIHUE W ONTUYECKasi CUJia JIMH3bBI, TIPU OMKMCAHUU MPABUIIBHO TPAKTOBATH
(U3UYECKUI CMBICIT HMCIOJIb3YEMbIX BEIUYUH, WX OOO3HAYCHUS W CIIUHMIIBI,
yKa3piBaTh (hOPMYJIbI, CBS3BIBAIONIME JAaHHYK (PU3HUYECKYI0 BEJIUYUHY C
JIPYTUMU BEJIMYMHAMU;

OTHUCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJICHHUS M TMPOIECCHI, MCIOJIb3YS
¢u3nuecKkre BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEprus
CBS3M aTOMHBIX SIIep, NpPHU OINMUCAHUU MPaBWIBHO TPaKTOBaTh (HU3UUYECKUI
CMBICIT HCIIOJNB3YEMBIX BEIWYMH, UX OO0O3HAYEHUS W E€JIMHUIIbI, yKa3bIBaTb
dopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYHHY C JIPYTUMU
BEJIMYUHAMH, BBIYUCISTH 3HAUCHUE (PU3UMUECKON BETUYNHBIL

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl M  SBICHHUA, HCHOIB3YSA
¢u3nueckre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATENHFHOTO U
napajyIeIbHOrO COEIMHEHMsI TPOBOJHHUKOB, 3akoH Jlxoyns—Jlenma, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXECHMSI CBETA, 3aKOHBI NPEJIIOMJICHUSI CBETa, ypaBHEHUE
OuHmTeitHa 11t hoToddPexTa, 3aKOH COXpaHEHHUS SHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCa, 3aKOH COXPAaHEHUS BJIEKTPUUECKOTO 3apsja, 3aKOH COXpaHEHUs
MacCcOBOT'0 YHCIa, TOCTyJIaThl bopa, 3aK0OH pagnoakTUBHOTO paciajia, pyu 3TOM
paznu4aTth CJIOBECHYH (OpPMYIHMpOBKY 3aKOHA, €ro MaTeMaTU4eCcKOe
BbIpaKE€HUE U yCIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpENEeNATh HAMNpaBICHUE BEKTOpA WHAYKIMM MArHUTHOTO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CHiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HM300pa’KEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBIMIOJIHSITh SKCIEPUMEHTHI IO HCCIECIOBAHUIO (U3UYECKUX SIBICHUU U
MPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUU: MPU ITOM



dbopmynupoBath mpobiieMy/3aadyy U THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OMBIT U
bopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBIIITh MPSIMbIe U KOCBEHHbIC M3MEpPEHUs (DU3NYECKUX BEIMYMH,
IpU 3TOM BHIOMpATh ONTUMAJBHBIA CHOCO0 H3MEPEHUs U HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYUH C MCIOJIH30BAHUEM
OPSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCUPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEJIIMYUH B BHUJE TAOIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHMS;

coOro1aTh paBuiia 0€30MacHOro TpyAa MpH MPOBEACHUHN HCCIIEIOBAHUN
B paMKax y4eOHOTO IKCIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOEKTHOM
JESATEeIIbHOCTH C UCIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000py10BaHMUS;

pemaTth pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM (DU3WYECKOW MOCINbIO,
UCTIONB3Ysl (PU3MUeCcKue 3aKOHBI W TMPUHIMIBI, Ha OCHOBE aHalIM3a YCJIOBHS
3a/1a4d BhIOMPATh (DU3NYECKYI0 MOJICb, BBIICIATh (DU3UUYECKHE BEJIUYMHBI H
dbopMyIbl, HEOOXOIUMBIE 11 €€ PEellIeHUs, MPOBOJUTH PACUYETHl M OIEHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI;

pemarb KaueCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JOTUYECKHU
HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYKACHUN C ONOPON HAa M3yYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS,

UCIIONIb30BaTh ~ NPU  pEHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WHPOPMAIIMOHHBIE ~ TEXHOJOTHUU  JUIA MIOUCKA, CTPYKTYpPUPOBAHUS,
UHTEPIpETAllMd ¥ TPEJCTaBICHUS yu4eOHONW H  Hay4YHO-TIOMYJISPHON
uHbOpMAIIMK, TIONYYEHHOW W3  Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMIBI JCHCTBUS MAIIWH, TPUOOPOB M TEXHUUECKHUX
YCTPOWCTB, pa3nuyaTh YCJIOBHS WX 0E€30MAaCHOTO HWCIOJBb30BAaHUA B
MOBCEIHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKU U TEXHOJOTHIA;

MCTIOJIb30BaTh TEOPETHUECKHE 3HAHUS 10 (hU3UKE B TTOBCETHEBHOW KU3HU
st obecrieueHuss 0€30MacHOCTH MpW  OOpaleHnH ¢ [OpudopamMu |
TEXHUYECKUMU YCTPOICTBAMMU, ISl COXPAHEHUS 3JJ0POBbsl U COOIOICHUSI HOPM
AKOJIOTMYECKOTO MOBEJICHHS B OKPYKAIOIIEeH cpelie;

paboTaTh B Tpymme C BHINOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYMNIbl, PAlMOHAIBHO PACHpPENENATh OOSA3aHHOCTU U



IUIAHUPOBATh  JIEATEILHOCTh B  HECTaHAAPTHBIX
OIICHMBATh BKJIAJ KaXJAOr0 W3  YYaCTHUKOB
paccMaTpuBaeMoil IpoOIEMBI.

CUTyalnusXx,
IpyIIBl B

aJIeKBaTHO
perieHue

Tematnueckoe rianupoBanue: 10 ki

Ne HazBanue TemMbl KoanuectBo
4acoB
1 MexaHnuka 12
2 TennoBbIe SIBICHUS 9
3 DNeKTpOoIMHAMUKA 13
Hroro: 34
TemaTtnueckoe manupoBanue: 11 ki
Ne HazBanue Tembl KonuuecTBo
4acoB
1 IJEKTPOJINHAMMUKA 5
2 KOJIEBAHHUS U1 BOJIHBI 14
3 CrnenuanbHas TEOpUS OTHOCUTEIbHOCTH | 13
4 [ToBTOpEeHue Kypca 2
Hroro: 34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapbentreBoit H.A., AkinonepHoe obmectBo «M31aTenbcTBO
«IIpocsewmenue»

Co6opnuk 3anau no pusuke 10-11 k. H.A. [lapdhentseBa, M, IIpocBemienue,

2018

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
» dusuka, 10 kinace/ Mskumes .., Byxosnes b.b., Corckuit H.H. oz

penakmueit [lapdentreBoit H.A., AkiinonepHoe o011eCTBO

«M3parenscTBO «IIpocBemenue»

®duswmka, 11 knacc/ Makumes I'.J1., bByxosues b.b., Hapyrun B.M. niox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

Co6opnuk 3aga4 o ¢pusuke 10-11 k. H.A. TlapdpentseBa, M. [IpocBemienue.
Coopnuk 3anau o ¢usuke. A.Il. PeimkeBuya, M, /Ipoda.

TemaTnueckue U KOHTPOJIbHBIC paOOTHI IO (PU3HKE.

KauectBennsie 3amaun no pusuke B cpeaneit mxone.M.E. Tynpunnckuii,

M.IIpocsenienue.



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Enunas komteknus nudpoBbIx 00pa3oBaTeIbHBIX pecypcoB- http://school-
collection.edu.ru

Poccuiickuii o0meoOpa3oBarenbHblii moprai-http://experiment.edu.ru
degepalnbHbIA EHTP HHPOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB
(PIIHOP)-http://fcior.edu.ru

Caiit s nperogasareseit Gpusuku, yuammxcs -http://www.fizika.ru

[MopTan ecrecTBeHHbIX HayK: Dusuka-http://www.e-science.ru/physics
KJITACCHA ®U3UKA-http://class-fizika.narod.ru/index.htm
Actpodusndeckuii mopran http://www. afportal.ru

Onumnuazs! o ¢pusuke Beepoccuiickas oMMIIMaa MIKOJIBHUKOB 110 (U3UKE

http://phys.rusolymp.ru
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