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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo ¢usuke g 10-11 kiaaccoB OpUEHTHPOBAaHA HA peaTU3aIUI0
B lleHTpe 00pa30BaHMsl eCTECTBEHHOHAYYHOH M TeXHOJOIM4YecKOi HalpaBJeHHOCTel
«Touka pocta», cozmannoro Ha 06aze MBOY «BopoOwseBckas CIL» ¢ mempro pa3BUTHSA Y
o0OyJaromuxcss €CTeCTBEHHOHAYYHOH, MaTeMaTHYeCKOW, WH(POPMALMOHHOW TI'PaMOTHOCTH,
(bopMUpPOBaHHUA KPUTHYECKOTO W KPEATUBHOTO MBIIUICHUS, COBEPIICHCTBOBAHMS HABBIKOB
€CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOW HANpAaBICHHOCTH, a TAaKXe JUIsl IPaKTUYECKOU
oTpaboTKH y4eOHOTO MaTepuaa o yaeoHoMy npeamery «Dusukay.

Ha 0a3e nentpa «Touka pocrta» obecnieunBaeTcsi peanu3anus 00pa30BaTeIbHBIX
MIPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HANpaBICHHOCTEHN, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHS M C YYETOM
pekomenmanuii deaepanbHOro oneparopa yaeOHoro npeamera «Pusnkay. Padovas mporpamMmma
MO3BOJISIET MHTETPUPOBATh pealu3yeMble 37eCh IOAXOJbl, CTPYKTYpYy M COJAEpKaHHE Ipu
opranuzainuu ydyebnoro mnpenmera «®Pusuka» 10-11kaace. cnonb3oBanue 000pyaoBaHUs
ueHtpa «Touka poctay Mo3BoJIsSET CO3/1aTh YCIOBHUS:

JUTSI pacIIUPEHUs COICPKAHUS ITKOJIBHOTO OMOJIOTHYECKOTO 000PYI0BAHNS;

U101 TIOBBIILICHU S HOBH&B&TGHBHOﬁ AKTUBHOCTHU O6yanOIHHXC${ B eCTeCTBeHHOHaWHOﬁ
obnacru;

JUIS Pa3BUTHS JTMYHOCTH MIKOJBHUKOB B Mpolrecce oOyueHus: OMOJIOTuu, ero CocoOHOCTEMH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

JUTsl paObOTHI C OJIAPEHHBIMU ITKOJIBHUKAMH, OPTaHU3AIUN X PAa3BUTHS B PAa3JIMUHBIX 00JIaCTIX
00pa3zoBaTeIbHON, TBOPUECKOU JIEATETLHOCTH.

IIporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEro ooOuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3yapTaTaM OCBOEHHUS OCHOBHOM
o0OpasoBatesbHON TporpamMmbl, ipeactaBiieHHbIX B DI'OC COO, a takxe ¢ yuétom deaepaabHOn
paboueii mporpaMMbl BOCIIUTaHUS U KOHLEMNIMHU NpenoaBanus yueOHoro npeamera «Ousuka» B
oOpa3oBaTelbHBIX ~ OpraHuzanusax Poccuiickoit ~ @Denepanuu, peaau3yoIIMX OCHOBHbBIE
o0Opa3oBaTeibHbIe IPOTrPAMMBI.

Copnepxanue nporpaMMbel N0 (U3MKE HANpaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbI Mupa oOydatouuxcs 10—11 kmaccoB npu oOydeHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/IeTeIbHOCTHOTO noaxoa. [IporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusmM PI'OC COO k MmiIaHUPYeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOy4eHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peau3ali MEXIPeIMETHBIX
cBsizell (M3UKM C €CTECTBEHHO-HAayYHbIMHM YUYeOHBIMH IpenMeTaMu. B Hell ompenenstorcs
OCHOBHBIE LIEJIM M3Y4eHUs (PU3MKU Ha YPOBHE CpeIHEro oduiero oOpa3zoBaHus, MIaHUpPYEMble
pe3yabTaThl OCBOEHHS Kypca (pU3MKH: TMUYHOCTHBIE, METapeIMETHBIE, TPeIMETHbIE (Ha 6a30BOM

yYpOBHE).
[Tporpamma no u3HKe BKIIOYACT:



® [UIAHUpPYEMBbIE PE3YJIbTAaThl OCBOCHHUS Kypca (PU3HKH HAa 0a30BOM YpOBHE, B TOM UHCIIE
MpEeIMETHBIE PE3YJIbTAThI IO TOAaM O0yUYECHHUS;

e cojnepxaHue yueOHOro nmpeamera «Pu3nKay Mo rogaM oOydeHus.

®dwusmKa Kak Hayka 0 Hanbosee O0IKX 3aKOHAX MPHPOJIbL, BBICTYIAs B KaYeCTBE y4eOHOTO
IpeMeTa B LIKOJIE, BHOCUT CYLUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpYKarolleM MHpE.
IkonpHBIA Kypc (U3UKHM — CHUCTEMOOOpA3yIOUIUl JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJIEHUH, U3ydaeMbIX
XuMueH, ouosorueid, guznyeckor reorpadueid U acTpoHoMHel. Vcnoiap3oBaHWE M aKTHBHOE
npUMeHeHre PU3MUECKUX 3HAHUN ONPeIeIsieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOT Uit
B cepe sSHEpreTHkH, TPAaHCIOPTA, OCBOSHHS KOCMOCA, TOJYYEHHUS HOBBIX MAaTEpUaIOB C
3aJlaHHBIMM CBOMCTBaMHM U Apyrux. Mzyuenue pu3nku BHOCUT OCHOBHOM BKJIa/ B JOPMUPOBAHKE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOyuaroumuxcs, B (GopMupoBaHue yMEHUN NPUMEHSTH
Hay4YHBI METO/1 MO3HAHUS MPYU BHIMOJIHEHUHU UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca ¢u3uKku Ajst ypoBHS CpeHero oOIero oo0pa3oBaHus MOJ0XKEH Psi UACH,
KOTOpbIE MOKHO paccMaTpHUBaTh Kak MPUHIHUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCEX Pa3AeioB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUM C HEMl MaTepuan Kypca (u3NKH 0ObeAMHEH BOKPYT
¢usnueckux teopuil. Benmymum B Kypce sBusercs (OPMUPOBAHHME MPEJICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanys npeanosaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
NOTeHIMana (pU3nuecKol HayKH, OCMBICIIEHUE CBSA3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonoui nanpasnennocmu. Kype GU3nku npeanonaraet 3HakoMCTBO C HIMPOKHM
KPYrOM TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPHIIOKEHUH N3yUEHHBIX TEOPHH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercs NOCPEICTBOM BBEAEHUS 3JIEMEHTOB COJEp KaHUs,
MNOCBSIIEHHBIX 3KOJIOIMUYECKHMM IpPOOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkkKe 00CyXIeHHs MPpoOIJieM palMOHAIbHOTO IPUPOIOTIONIB30BaHUS U
9KOJIOTUYECKOH 0€30MacHOCTH.

CrepHEBBIMU 3JIEMEHTaMHU Kypca (M3UKM Ha YpOBHE CpeJHEro oOuero oOpa3oBaHUs
ABIIAIOTCS (u3nyeckue Teopuu ((GopMHUpOBaHME IPEACTABICHUA O CTPYKType IOCTPOCHMS
¢u3nyeckoil TeopuH, poJu (PyHIAMEHTAJIbHBIX 3aKOHOB W IPUHIMIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O IMPHUPOJIE, IPaHULAX MPUMEHUMOCTH TEOPUH, JUIs ONMCAHUS €CTECTBEHHO-
Hay4HBIX SBJICHUN U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU pean3yeTcs ek ae BCero 3a cuér
OpraHu3aluM 3KCIIEPUMEHTAIBHON JesATeIbHOCTH oOyuaromuxcs. s 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI ()POHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOphIe B Mporpamme Mo (usnke oObEAMHEHBI B OOLIUIl CHUCOK
YUYEHMUYECKUX NMpaKTHUECKUX paboT. BrlaeneHune B yka3aHHOM IepeyHe J1abopaToOpHBIX padorT,
MPOBOJIUMBIX JJIi KOHTPOJS U OLIEHKH, OCYLIECTBIIAETCS y4YaCTHUKaMHU 00pa30BaTEIbHOTO
nporecca UCX0/sl U3 0COOEHHOCTEH MIaHUPOBaHMs M OCHalleHus KabuHeTa ¢usuku. [Ipu sTom
oOecrieynBaeTcss OBJIAJCHHE OOYJalOIIMMUCS YMEHUSMHU HPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB 10 MpPOBEpPKE
IIPEJI0KEHHBIX TUIIOTES.



Bonpmioe BHUMaHuE yAENseTCs PEeLICHUIO pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
IUIsL pacu€THBIX 33/1a4 IPUOPUTETOM SIBJIIOTCS 3aJa4u C SIBHO 3aJlaHHOM (PM3MYECKON MOJIEIBIO,
MO3BOJISIOIINE TPUMEHSTh H3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK M MHTETPUPYS 3HAHUS W3 PA3HbIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH M TPOIECCOB B
OKpYXKAroIlel »XU3HU, TpeOyromue BbIOOpa (QU3MYecKOW MOAENH JJsl CUTYallUud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrnevueHnto0 yaeOHOTo Mporecca 0a30BbI YPOBEHB Kypca (DU3MKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHus JIOJDKEH M3y4daThCs B YCIOBHUSX NPEAMETHOTO KaOMHeTa (DM3WKU WA B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B xabuHere (usmkm
JOJKHO OBbITh HeoOXoaumoe J1abopaTopHOE OOOpyIOBaHHE Ul BBINOJIHEHMSI yKa3aHHBIX B
nporpamMme 1o pU3NKe YIeHHUECKUX MPAKTHIECKUX PadOT U IEMOHCTPAIIHOHHOE 000pyIOBaHHE.

JlemoHcTpaioHHoe 00opynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH W 00ECTIeUMBAET TMOCTAHOBKY IEPEUUCICHHBIX B MPOTpaMMe TI0
(Gu3nKe KITFOYEBBIX JEMOHCTpAIMN IS HWCCICIOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
OIMITUPUYECKUX U PYHIaMEHTAIHHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHHH.

JlaGopatopHoe oOopynoBaHUE ISl YYEHHMUECKHUX TMPAKTUYECKHX paboT Gopmupyercs B
BHJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECreuMBacTcss B pacdére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaroniuxca. TeMmarndyeckue KOMIUIEKTHI J1TaDOpPaTOpPHOTO 0OOPYAOBAaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIh30BaHUU AHAJIOTOBBIX W IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMH TIETSIMU U3YYCHUS PUBHKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHME HHTEpPeECca M CTPEMJIEHUS OOYYaloIUXCS K HAaydyHOMY H3YYEHUIO

IIPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

® Da3BUTHE MPEJICTABICHUM O HAydHOM MeETOA€ MO3HaHUs U (OpPMHUpPOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yibTaTa U3y4E€HUS] OCHOB CTPOCHMS
MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKHY;

e (opMupoBaHHE YMEHHUH OOBACHATDH SIBJICHUS C UCIOJIb30BaHUEM (DPU3UUYECKUX 3HAHUN U
Hay4HbIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUA.

JlocTikeHne 3TUX Lened oOecrneyrBaeTcs pelleHueM CIEAYHOIIMX 3a1ady B Ipolecce

u3yudeHHs Kypca GU3UKU Ha YpOBHE CpelHero oouiero oopa3oBaHusi:

e npuoOpeTeHue cUcTeMbl 3HaHUI 00 OOIIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIOUAs MEXaHUKY, MOJICKYISAPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATh TEOPETUUYECKUE 3HaHUA s  OOBICHEHUS
¢u3nUecKux SBIEHUM B MNpUpoae U JUIsl TNPHHATUS NPAKTUUYECKUX pEIIeHUH B
MIOBCETHEBHOM JKU3HHU;

® OCBOEHHME CIIOCOOOB pELICHUS pa3IMuYHBbIX 337a4 C SBHO 3aJaHHON (Qu3nyecKon
MO/JIeNbIO, 33/1a4, 110/Ipa3yMEBAIOIINX CAMOCTOSATENLHOE CO3/JaHNe (PU3NYECKON MOJIeIH,
aJIeKBaTHOM yCJIOBHSAM 3aJ1auH;

® [OHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHHUUYECKHX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;



® OBJIAJICHHE METOJAMH CaMOCTOSTEIIFHOTO IUIAHMPOBAHUS M TMPOBENCHHS (PU3NIECKUX
OKCIEPUMEHTOB, aHAIM3a W  WHTEpIpeTaluu  UHPOpPMALUHU,  ONPEACICHUs
JOCTOBEPHOCTH MOJIYYEHHOTO PE3YibTATa;

® CO3/JaHHUE YCIOBUH JJI Pa3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATEIBCKOM, TBOPUECKOU
JeSITEIbHOCTH.

Ha w3yuenue ¢usuku (06a30BBIi ypOBEHB) HAa ypOBHE CpeaHEro oOmiero oOpazoBaHUs
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kinacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipemiaraemslii B mporpamme 1o (Gpu3uKe nepedeHb J1ad0paTOPHBIX M MPAKTHYECKUX PadoOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JelaeT BHIOOp MpoBeACHHUs 1abOpaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromInXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUs OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Pusnveckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPUMEHUMOCTH (prU3HYECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponmp m mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKEHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOCKIIMH Ha OCH CHCTeMBbl KoopauHaT. Clo)KeHHe TepeMeIeHI 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTepUAIbHON TOYKN OT BPEMEHH.

CBoboaHoOe maieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTh. [lepnoa u yactoTta
oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

TexHnueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAYN.

Jlemoncmpayuu
Mogenb cuctemsbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUSL.
[IpeoOpa3oBanue IBUKEHHNA C UCTIOIb30BAHUEM IPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.
Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXKY MYTSIMU, IPOHICHHBIMH TEJIOM 3a IOCJIEI0BATENbHbIE
paBHbIE MPOMEKYTKM BPEMEHU INPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JTunamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcUYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Btopoit 3akon Hbrotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbIX TOYEK.

3akoH BceMHpHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CkoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoTUBICHHS TPU
JBKEHUU TeJIa B *KUAKOCTH WIIH Ta3e.

[TocTynarenbHoe U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [liieqo cuiibl. Y citioBuUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAU€HUS U CKOJILKEHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX TOueK. IMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJibca. PeakTHBHOE IBUKEHHE.

PabGoTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus maTepuanbHOW TO4YKU. TeopemMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas 3Heprus ynpyro aeGopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HENMOTEHIUANbHbIE CHIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon mOTeHIMATBHOM YHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Teila Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUYECKON TEOPUU U X ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe nBuxkenue. Auddysus. Xapaktep ABUKEHHS U B3aUMOAEHCTBUS YacTHULL BELIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
9THX Mojeneil. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinaas ABorajpo.

TemmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOPHH
uaeanpHOro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABWKEHUS yacTul rasa. [llkana remnepatyp KenbBruHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kmaneiipona. 3akon JlanbToHa. M30mpoiieccsl B HACAITBHOM Tra3e C MOCTOSHHBIM
KOJIMYeCTBOM BemiecTBa. ['paduyeckoe mnpeacTaBieHHE HM30MPOILIECCOB: H30TEpMa, H30XO0pa,
nzo0bapa.

TexHudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JTUCKPETHOE CTPOEHME BellecTBa, (GoTtorpaduu  MOJEKYI
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWIUTFOCTPUPYIOLIAsk IPUPOJLY IABJICHUS ra3a Ha CTEHKU COCyAa.

OnBIThL, WJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UJICATBHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0BbEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHus. KonmnyecTBo TerioTsl U pabota. BHyTpeHHsIs HEpPTrus 0 JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y JelIbHast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI IpH TeIUIONepeaaye.

[Tonsitne 06 ammabGatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
NIEPBOTo 3aKOHA TEPMOJIMHAMUKH K M3ompoueccaM. I'paduueckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh MPoOLEeCCOB B IPUPOJIE.

TennoBsie MamuHbl. [IpuHIIMTIBL eiicTBUS TeMIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TeruIoBbIX MamnHax. KoagduuuenT nonezHoro aeiictsus temioBoit Mammuel. Lukn KapHo u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUYECKUE MPOOIEMBbI TEMIOIHEPTETUKH.

Texnuyeckne ycTpoWcTBa W IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3MeneHne BHYTpEHHEW SHEPrHM Teja NMPH COBEPLICHHH pabOThI: BBUIET MPOOKH M3
OYTBUIKM TIOJ] ACHCTBUEM CKATOTO BO3/IyXa, HarpeBaHue 3(upa B JTaTyHHOU TpyOKe MyTEM TpEeHHs
(BUIEOAEMOHCTpALIHS).

W3meneHne BHyTpeHHEN aHepruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PaCIIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHACHCanus. Mcnapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXXHOCTh BO31yxa. HacklieHHbI map. YnenbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Tena. AHU30TPOTIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue m kpuctamnuzauus. Y aenpHas
TeruioTa miasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckue ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJTYIEHHS] COBPEMEHHBIX MaTEpPHUAJIOB, B TOM YHCIIe HAHOMATEepUasoB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpaIus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

W3mepenne OTHOCUTEIbHON BIaXKHOCTH BO3/1yXa.

Pasnen 4. diiekTpoauHAMHKA

Tema 1. Inekmpocmamuxa

DnekTpu3alnusa Tell. OJEeKTpudyeckuil 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKH, TUATECKTPUKH U MOTYIIPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

B3aumopeiicteue 3apsinoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM — 3aps.
Onekrtpuyeckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnonis. [lpuHiun cynepno3unuu
3JIEKTpUUECKUX Mojie. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

PaboTa cun anekTpocrarnueckoro nojist. [loreniman. PasHocts notennuanos. [IpoBoiHUKH
U IUAJIEKTPUKHU B JIEKTPOCTATUUYECKOM ToJie. J{uanekTpuueckas mpoOHUIIAaeMOCTb.

OnexkTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOIO KOHJEHCATopa. DHEpPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCcTpoWCTBAa M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MO0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXy HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DOHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuyeckuit mox. Toku é pa3iuyHvix cpeoax

DneKTpUUYeCKUuil TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKA. VICTOYHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma as1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaenbHoe COTNPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snexTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JIEKTPHUUECKOTO TOKA.

DNeKTpOABMKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) d7eKTprieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COTPOTHBIIEHUS] METAJIIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonympoBoaanku. CoOCTBEHHass W NPUMECHAs MPOBOJUMOCTH TOJIYIMPOBOIHUKOB.
CaoiictBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHOOPHI.

DJIEKTPUYECKHII TOK B pAacTBOpAaX M pacIjiaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcCoManus. JIEKTPOIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHusl.
[Tna3zma.

TexHuueckne ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JMOJ, TEPMUCTOPbI U  (POTOPE3UCTOPHI,
[IOJIYIPOBOJIHUKOBBIN IMOJ, FaJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOUIAAH
MOINIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMelaHHoe coeIMHEHNE POBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIIEH cuiibl. KOpoTkoe 3amMblKaHHWE TallbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTD CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AYXa.

OHOCTOPOHHSISI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue >neKTpoABHKYIIEH CHIIBI MCTOUHHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIIECHUS.

Habmonenue snexrponusa.

MexnpeamerHbie CBA3U



Nzydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSA:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopus, HaOIroneHHe,
AKCIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMBbI YpaBHEHHH, THHEHas GyHKIus, mapaboia, rurnepboa,
uXx rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX IPOEKLUHUHU HAa OCH KOOpAMHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B XKUBOU npupoze, nuddysus, ocMoc, TerooOMeH
YKUBBIX OPraHU3MOB (BHJIbI TEILIONEpEIadyH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeEJ, KUIAKOCTEW U Ta30B, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAS JUCCOLUAIINS, TalbBaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHNEe IBUKEHUH C MCIIOJIb30BAaHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJOIMM,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM NpPUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMazHUmMHAA UHOYKUUA

[locrosiHHple MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoi unaykiuu. [IpuHIUI Cyneprno3uiui MarHuTHBIX oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIIUMU T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€ Mosie TPOBOJHUKA C TOKOM. KapThHa JIMHMA WHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIAs CHUJIAa MHIAYKIUU B MPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



Texnuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE MAarHuThl,
JJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN IEMEHTAPHBIX YaCTHULL, UHIYKIMOHHAs I1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIMY MAarHUTHOTO MOJISL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHMe NEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHIYKIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO IMOJIS KaTyIIKHA C TOKOM.

HccnenoBanue AeicTBUS MOCTOSIHHOTO MAarHATa HAa PaMKY C TOKOM.

HccnenoBanue sBIIEHUS 3JE€KTPOMArHATHOM MHIYKIIMH.

Paznea S. KosiedOanust u BOJIHbBI

Tema 1. Mexanuueckue u I1eKmpomacHumHbsle Ko1e0anus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dvacrtora, amrumryna W ¢asza kojebanwit. [IpyXKWHHBI MasSTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosebanuii. [IpeBpaiienne sHepruu npu
rapMOHUYECKHUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KoJeOaTeIbHOM KOHType. AHAJOTUsS MEXJIy MEXaHWYeCKUMU M  DIIEKTPOMArHUTHBIMU
kosnebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS] SHEPTrUU B UACATHLHOM KoJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIEHHbIE MEXaHUUYECKUEe KOJIeOaHMUs.
Pe3onanc. BeiHyxIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA U HANIPSHKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUSL
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU.

Texuuueckne ycTpoilcTBa M TNPAKTUUYECKOE MPUMEHEHHE: JIIEKTPUYECKU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHH)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mnocnegoBaTeIbHOM COEIUHEHUU PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH
KOHJIEHCATOPA.

Mogenb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmnepeMEHHOTO TOKAa B 1M M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

Mexanuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS HM3JIyYCHHsS DJICKTPOMATrHUTHBIX BOJH. B3anmnas
opueHTauus BekTopoB E, B, V B anexkrpomarauTHoi BosiHe. CBOKWCTBA AIEKTPOMATrHUTHBIX BOJIH:
OTpaXEHHE, TIpeioMJieHue, Tnojsapusanus, audpakmus, wuHTepdheperus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHMNBI pairoOCBs3U U TeNEeBUACHUS. Pagronokanusi.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIWLHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

Habmronenue otpaxkeHus U mpeaoMIIeHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Judpakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOM pe30HAHC.

Habmrionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

UccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, HTepdepeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHUE CBETa B OJJHOPOJAHOU Cpele.
JIyua cBera. ToUeYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paKeHU B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKkOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIA  TOKa3aTeNb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro cBera. LBer.



CoOuparomue W paccewBamomue JHUH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOU JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOUHUKH. Y CIOBUS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHITMOHHON KapTUHE OT JIBYX CHH(]DA3ZHBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Judpakunonnas pemérka. YcaoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, QoToarrmapar,
MIPOEKIIMOHHBIN armapart, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS pelIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHEHOE pacmpocTpaHEeHUEe, OTPAKEHHE U TpeJomiieHHe cBeTta. OnTudeckue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHiium crera.

Ha6mronenue nudpakiuu cBerta.

Ha6nronenue aucnepcun cBeTa.

[Tonydyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI cienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl € SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Popmyna Ilnanka cBsi3u sHepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
dororddexra. YpapHenue DitHmTeiHa 1 Gpotosddexra. «Kpacnas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel [1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mmozenb aroma. Ilocrynarer bopa. M3nydenne u mornomenne GOTOHOB MPH IEpexojie aToMa ¢
OJIHOTO YPOBHS HEpPIruu Ha apyroil. Bunel cnektpos. CrieKTp ypoBHEW 3HEPTUH aTOMa BOJIOPO/a.
BounHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckre yCTpOMCTBA MW NPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTEDP.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI JIa3epa.
Habmtoienne nuHeHyaThIX CIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeHYaToro CrexkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CI0KHOCTh CTPOEHUA s/1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmneiTer Pe3epdopaa mo onpeneraeHuto cocTaBa paguoakTuBHOro u3nydeHus. CoiicTa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkphITHE TIPOTOHA M HeWTpoHA. HykimonHas moaens siapa ['eitzenOepra—lBanenko. 3apsi
snapa. MaccoBoe uncno sapa. M3zoronst.
Anbda-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO paciaja.
DHeprus cBS3U HyKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.
SAnepublie peakuuu. Jlenenvie u cuHTE3 SA€EP.
SAnepubiii  peaktop. TepmosimepHsiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPrEeTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHuueckne ycTpoNCTBa M NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomol
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTHs actpoHomMu. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUHU.



Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/IbI, IUIAHETHI, UX BUANMOE JIBUKCHHE.

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKH. JlnarpamMmmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MIOCJIEIOBATEIbHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTbY» JUIsl  3BE3J  TJIaBHOM
nocyenoBareabHoCcTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJroLnK CoJlHLIA U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnineunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Cosnnna B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE OBIPHI B SAPAX rajJaKkTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pasberanue ramakrtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYXEHHBIM IJ1a30M C MCIHOJB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEeJieNIeHUs MOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3wkn w acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON |
3THYECKOH cepax AesTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckoil Teopun B (HOPMHPOBAHWU TPEACTABICHHUN O
(bU3UYeCKON KapTHHE MHpa, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uzmku 06a3oBoro ypoBHS B 11 Kimacce ocCymecTBIsSEeTCs € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBS3€M € KypcaMd MaTeMaTUKd, OHOJIOTUH, XHMUHU,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (pakT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHrue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBHUKOB, OIIPEICICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

buonocus: anekrpudeckue IBJICHU B )KUBOW MPUPOJIE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOU NPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKash CTPYKTypa TBEPIABIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPaIbHBIN aHau3.

l'eocpaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOCHEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonozus: TUHUU 3IEKTPOIEpeay, TEHEPATOP MEPEMEHHOTO TOKA, AJIEKTPOJIBUTATENb,
WHIYKIIMOHHAS Te4yb, pajap, PaJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsE ONITHKA, COJTHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUSA

OcBoenune yueOHOTO TpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ybTaThl OCBOCHHS y4eOHOTO mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUUCKOTO  OOIIEeCTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peali3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISSTCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIIbHON OpraHU3aIINH;

YMEHUE B3aWMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHU C HUX
(GYHKIMUSIMHE U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEITHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSIM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEJACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAITUIO M PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOPAaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOTO OYAyIIEero;

4) 3cTeTHYeCKOro BOCIUTAHUA:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPyA0OBOI0 BOCIINTAHMSA:

HMHTEPEC K Pa3IMYHBIM chepam MpoeccHOHANTBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
c (Qu3MKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccun u
pean30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMO0OOpa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKO0JIOrNYE€CKOro BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHWE TIIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUH B OKpY:KalolIel cpejie Ha OCHOBE 3HAHUS LeJIei
YCTOWYHBOTO Pa3BUTHS YESIIOBEUCCTBA;

pacuIupeHre OmbITa JCSTEIIbHOCTH JKOJIOTMYECKOM HAMpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) UEHHOCTH HAYYHOI'O TO3HAHUSA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHPHOCTH, TOTOBHOCTh B TPOIECCEe M3YUCHUsT (DU3HKHU
OCYILECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO ICSITEIBHOCTh HHINBHIyaTbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neicTBus:

CaMOCTOSITENIBHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh o€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JIOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTEIHLHOCTH,

KOODAMHUPOBATh W BBINOJIHATH PAadOTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBrble nucciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIAaMH (DU3NYECKOMN
HAYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEI0OBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JIacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHUS 3a/a4
(U3NYECKOTO COACPIKaHMS, TPUMEHEHHIO PA3IMYHbIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJIYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSX, B TOM YHCIIC TIPU CO3JJaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PeIICHUs, HAXOAUTh apTYMEHTBI JJIs I0KA3aTeIbCTBA CBOMX YTBEPIKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYUYCHHBIE B XO/IE PEIICHHS 3a/1a4H PE3YAbTaThl, KpUTHUECKU OIICHUBAThH
WX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHclie TPU U3YUYEeHUU (DU3HKHY;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTAaTh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIEC TOIXO0bI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/1ad C COONIO/IEHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH O€301TaCHOCTH, THTHEHBI, PECypcoCOepeKeHHsI, TPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (Qopmarax ¢ Yy4EToM
Ha3HaYeHUs MH(OPMALIMU U LIEJIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alliH.

KoMMmyHHnKaTHUBHBbIE YHUBEPCAIbHBIE YUeOHbI€ 1eliCTBUS:

OCYIIECTBJISITH O0IIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUIYaIbHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH KaKJ0TO UIeHa KOJIJICKTHBA;

NMPUHAMATh II€JIM COBMECTHON JESTEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHHUPOBATH
JEUCTBUSA IO €€ TOCTUKEHUIO: COCTABIISITh TUIaH ACUCTBUN, paCIPEACIISITh POJIU C Y4ETOM MHEHH
YYaCTHUKOB, 00CY)X/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YYaCTHUKA KOMAHJbI B OOIIHMI pe3yabTat
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HICH C TMO3UIMH HOBW3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 00OJacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEANOUYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JienaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIaCTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIB30BaTh MPUEMBI peICKCHH TSl OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

[IPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

[IPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nponecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrPaMMBbI IO (pU3MKe A5
YPOBHS CpellHero obiiero oopa3oBaHusl y 0Oy4YaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIEr0 CIOCOOHOCTh OHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJlIupoBaHus, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBLHBIM U3MEHEHUSAM U MPOSIBISATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlUMM, BKJIOYAIOIIEH CTpeMJIEHHE K JOCTH)KEHHMIO IEU MU YyCHexy,
ONTHMMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOUM KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHS HW3YUYEHHBIX (PU3UYECKHX MOJeNell: MarephalibHas
TOYKa, MHEepUHUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WICANBHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEWHOE MBHKEHHE, CBOOOJHOE TaJeHHE Tel,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMoIeicTBUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTpOEHUE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HArpeBaHUU (OXJIAXIACHUN),
TEIJIOBOE pPAaBHOBECHE, HCIAPEHUE, KOHJICHCAllWs, IUIABJICHHE, KPHUCTAJUIM3ALMS, KHUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEXy IMapaMeTpaMu COCTOSIHUS ra3a B H3OIpoIeccax, AJIEKTPU3alus TeJl, B3auMOJECHCTBUE
3apsJI0B;



OIMCBHIBATh MEXAaHMUYECKOE JBM)KEHHUE, MCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAJbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
ONMCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIb3YEMBIX BETHUUH, X 0003HAYCHUS
U €AMHHUILIbI, HAXOIUTh (POPMYJbI, CBA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SBJIEHUS, HCIOJIb3YS
¢u3nveckue BENWYHMHBL: JaBICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKash DSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOA(PQPHUIMEHT MOJIE3HOTO ACUCTBHS TEIJIOBOTO
JIBUTATENsS; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3NUECKUI CMBICI UCIOJIb3YEMbBIX BEIMYUH,
uxX 0003HAYeHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OMMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BELIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUII CMBICT HCHOJIb3yEMbIX BEIUYMH, HUX OOO3HAUYEHUS U €IWHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoOro tarorenus, I, II u III 3axonsl HeroTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM 3HEPruH, 3aKOH COXpAaHEHUS MUMITYJIbCA, TPUHLIUI CYHEPIIO3UIINU CUII, TTPUHLIUIT
paBHOMpPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEI[ECTBA, a30BbI€ 3aKOHBI, CBA3b CpPEAHEW KHWHETMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOIOTHOW TeMMepaTypoi, TEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOopMyIHPOBKY 3aKOHA,
€ro MaTeMaTH4eCKOEe BhIPAKEHUE M YCIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH;

0OBSACHATH OCHOBHBIEC MPUHIUIIBI JEHCTBUS MAIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyath yCIOBHS MX O€30MaCHOTO MCIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3NYECKHX SIBJICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POPMYIHPOBATH
npoOieMy/3afady U TUIIOTE3y Y4eOHOTO AKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEISIOKEHHOTO
00opynoBaHus, IPOBOAUTE OTBIT U (POPMYIIUPOBATH BHIBObI;

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs U HCIOJIb30BaTh M3BECTHBIE METOJBI OLIEHKU
MOTPEIIHOCTEN U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GU3UMUECKUMU BEIMUYNHAMU C UCIIOIB30BAHUEM MPSAMBIX
U3MEpEeHul, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAThl IMOJTY4YEHHOI
3aBUCHUMOCTHU (PH3NYECKUX BEIMYUH B BUJIE TaOIHIl U TpaduKOB, AeTaTh BHIBOJBI 110 pe3yJibTaTaM
HCCIIEIOBAHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1ab0PpaTOpHOT0 000pyIOBaHHUS;

pemiaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJM3a YCJIOBHS 33Jaudl BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMUYMHBI U (OPMYINbI, HEOOXOAMMbIE Ul €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OILICHUBAThH PEAIbHOCTH MOyYECHHOTO 3HAaU€HUsS! (PU3HMUECKON BETMYMHBI;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJIeHU ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

WCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTUU
IUIL TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETAlUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLK, IOJTYYEHHON U3 PA3JIMYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeMyt0 HH(POPMAILHIO;

MPUBOANTH TPUMEPHI BKIIAJa POCCUHUCKUX W 3apyOCKHBIX YUYEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUYECKHUE 3HAHUS 10 (PU3UKE B IOBCEAHEBHOM KU3HHU JUIsl 00eCIeUeHUs
0€301MacHOCTH TpU 00paleHnH ¢ MPUOOPaMH U TEXHHYECKUMHU YCTPOUCTBAMH, JUIS COXPAHECHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTMUECKOTO MOBEJICHHS B OKpYXKaIoUIei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbI, pAlUOHAJIbHO pacHpenesiaTh OOf3aHHOCTH U IUJIAHUPOBAaTh JESTEIBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpUBAaEMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
NEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS M3YyYEHHbIX (U3UUYECKHX MOJENeN: TOYeUHbII
ANEKTPUYECKUH 3apsi]l, JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IAEPHAsI MOJEIb ATOMA, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelieHUH PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHN U KBAHTOBOM (DU3HMKH: dJIEKTpUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MAarHUTHOTO MOJs Ha IPOBOAHMK C TOKOM M JBWXKYUIMMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJSIpU3ALMS CBETa, JIUCIEPCUsl CBETa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAS] U NCKYCCTBEHHAs PaJOAKTUBHOCTB;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYI0 MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCIOJIb3YS  (U3MYECKUE BEIMYMHBI: DJCKTPUUYECKUIM 3apsij, CHiIa TOKa, DJIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUIECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIMANIOB, JIEKTPOABUKYIIAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJsi, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsi 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX AIIEKTPOMArHUTHBIX
Kose6aHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWia JIMH3bI, MPU OMNHCAHWU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETMUNHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3YS (U3NYECKUe
BEJIMYMHBI: CKOPOCTb J3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, TEpPHOJ IMOJIypacnaja, SHEPrus CBA3M ATOMHBIX sAep, NpPHU ONHUCAHHU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OO0O3HA4YECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCHONB3yd (DU3NYECKHe 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIEKTPOMAarHWUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IMPEIIOMIICHUS
CBeTa, ypaBHeHUE DitHTeHA 171 hoToddDPeKTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
ocTynatel bopa, 3akoH paJMOaKTUBHOIO pacmajza, IOpU 3TOM pas3jinyaTh CIOBECHYIO
(hOpMyIMPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKECHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTPEJIENATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIMCHIBATh N300pakeHHE, CO3/1aBaAEMOE TUIOCKUM 3€pPKaOM, TOHKOM JIMH30M;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO (PU3MYECKHX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (popMynupoBaTh
npooeMy/3aavdy ¥ TUIIOTE3Y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOK CHHOTO
000pynoBaHuUs, IPOBOUTE OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, HpPU 3ITOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaTh W3BECTHBIE METOIbl OIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BENWYMH B BHUAE TaOMUIl M TpaQuKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
HCCIEA0BaHUS;

coOnroaaTh mpaBuia 0€30MacHOr0 TpyAa MpU IPOBEICHHHM HCCIEIO0BAaHMN B paMKax
y4eOHOTO0 SKCIIepUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JIESTENBHOCTH C
MCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

pemiatb pacu€THble 3aJa4dl C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3Ys
(u3nyeckre 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4ll BHIOMPATh GU3NYECKYIO
MOJENb, BBIACIATh (U3UYECKUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE aJsi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOTyYEHHOTO 3HaYeHUs PU3NUECKON BEIHUMHBI,

peuiaTh KaueCTBEHHbIE 3a/layd: BBICTPauMBaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXJeHUM ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBICHUS;

WCIOJIb30BATh MPH PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HHPOPMAITMOHHBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYPHPOBaHHUs, HUHTEPIPETAllMd W MPEICTaBICHUS Y4eOHOW U Hay4dHO-
MOMYJSIpHOM HH(GOPMaIIUU, TOTYYCHHOU U3 PA3IUYHBIX HICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, pa3inyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TOBCEJHEBHOM KU3HU JJ1s1 0OecTIeyeHus
0€301acHOCTH MpHU 00paleHUH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIFOJICHHS HOPM 9KOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COLUAIBHBIX POJICH, IUIAaHUPOBATh paboTy
IPYNIbl, PAaUUOHAIBHO pacHpeleNsaTh OOA3aHHOCTM U IIAHUPOBATh JESATENIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pelIeHre pacCMaTpUBAEMON MTPOOIIEMBI.
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