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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEr0O OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUYA TIpeTo/ilaBanmsi yueOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcsa 10-11 kimaccoB mpu
oOy4eHHH UX (Pu3HKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEAU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEHIE,
MeTanpeIMEeTHBIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEJAMETHBIC Pe3yJIbTAThI M0 T'0JI1aM O0Y4YCHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHUM, W3YYaeMbIX XHMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMpeneNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MATEpPHAJIOB C 3aJaHHBIMM CBOMCTBAMHM U JPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku 1y YpOBHsS CpeaHero oomero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €ro
OCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEaNosiaraeT HCHOJIb30BAHKE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3uKkn Cc pa3BuTHEM OOIIECTBA, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc dusuku  mnpeanonaraet
3HaKOMCTBO C IIMPOKHAM KPYTOM TEXHHUYECKUX U TEXHOJIOTHMUYECKUX MPUIIOKEHUHN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takke OOCYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O TMPUPOAE, TpaHUIax
OPUMEHUMOCTH TEOpWUM, JJIs ONHCAHWS EeCTECTBEHHO-HAYUHBIX SIBICHUH W
MIPOIIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIuXCs.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B TporpaMme mo (u3nke OObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BeijeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS W OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHamleHus kabunera ¢Qusuku. Ilpu »3TOoM oOecreunBaercs OBJIAJACHHE
OOy4alOLMMHUCST YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIIECTOBAHMS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH U I[IOCTAHOBKY OINBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsAeTCA PEUICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. IIpu 3TOM AJig pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJJaHHON (PU3NUECKON MOJIENBIO, TO3BOJIAIONINE IPUMEHITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIH I CUTyalluu MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
MPEAMETHOTO0 KaOWHeTa (U3WKW WIA B YCIOBHUSX HHTETPHPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HE00XoaMMOe J1labopaTopHOE OO0OpYIOBAaHHME /IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKEe YYEHUUYECKHUX MPAKTUYECKUX paboT M JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpanimoHHOE  00Opy/i0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomwuxcs. TemMaTH4ecKue KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUIL.

OCHOBHBIMH TEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e (opmupoBanue HHTEpeca W CTpeMJICHUS OOYYArOUIUXCS K HAYyYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

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

e (opmMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
bu3NYeCKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl pelieHueM CIeAYIOIUX 3a/1ad B

npoliecce u3ydeHus Kypca GU3NK1 Ha YpOBHE CPEHEr0 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peHICHUS pa3MUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anre GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIHUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIIOBHUM JJISi Pa3BUTHsI YMEHHUM MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacoB (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipenmaraemeiii B mporpamMme TO0 (HU3MKE TMepedeHb JabopaTOpPHBIX U
MPAKTUYECKUX pabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JCIaeT BBIOOP
poBeNCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO TO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe JIBrkeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBwkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTHU C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBI)KCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne IBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

HaGmionenue aBukeHUs Tena, OPOIIEHHOIO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHH MPHU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBuxKEHUS Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokosd. Kosddumment tpenus.
Cuita conpOoTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumbl. YcnoBug
paBHOBECHUS TBEPAOIO TEJIA.

TexHuyeckne yCTpOWCTBa M MPAKTHYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpaHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass »Hepruss MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPIUHU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuuManpHass 3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIUM CHUCTEMBI TEIl.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHMEM MEXaHWYECKOW HHEpruu
TeJIa Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHast u3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKCHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHUe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAaIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita lltepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA WJ€ANbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmoanHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnvecTBO TEMIOTHI IPH TEIJIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoguHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHusi SHEpPrUM B TEMJIOBbIX MainHax. KodapuuueHT mone3Horo
nevctBus temoBodl mamuHbl. Hukn KapHo u ero koadduimMeHT mnojae3HOoro
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJI NEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terlonepeaaye.

OneiT MO anuabaTHOMY paCHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u aMopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakue kpuctamwibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAaHOMAaTEepHaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUS KPUCTAUTMUECKOTO BEIIEeCTBA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 0THOCUTEILHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DaekTpoauHaMHuKAa
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKU M MOJYNPOBOJHUKHU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOrO0 3apsija.
BszaumopeiictBue 3apsa0B. 3akoH Kyinona. ToueuHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe 1mone. Hampsbk€HHOCTh  anekTpuueckoro mods.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBrEe HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U AUIJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DONEeKTpOABMXKYLIasl CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHKeE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii ToK B raszax. CamMoCTOSATEIbHBI M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTIPOBOAHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAAHN MONEPEYHOr0 CEUEHUS U MaTepuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWKYIIEH Ccuibl. KoOpoTkoe 3ambIKaHuE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

N3yyeHue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kjacce ocyiiecTBisSeTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OuMoNI0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YypaBHEHUH, JUHEHHass (QyHKUus,
napabosa, rumnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILIONEpEayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEM, KUAKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH HPUHTED, ANIEKTPOHArpEBATEIbHbBIC npuoOOpHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossnHble  MarHuThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. BekTop MarHUTHOM HWHAYKUUM. [IpuHUIMO Cynepno3uiuu
MAarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JMHUNA MarHUTHOMN
WHYKIIMH T0JIS TOCTOSIHHBIX MarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs Cujla HWHAYKUMU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIEKTPOABMXKYIIAS CHJIA HHAYKUAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE MOJIE.

TexHnueckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH WU3MEHEHUA
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue n1ercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepuon, wacrora, amrmumryga u (aza koyieOaHUN.
[Ipy>kMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BeiHykeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOok. CUHyCOMAQIbHBIM TIEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTHUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJEKTpOonepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHCc mnpu MOCIIENOBATENIBHOM COEAUMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEPEeMEHHOrO TOKa B IENM W3 MOCJEA0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJIHBIL.
HNuTtepdepeHius u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIEeH Cpe/ibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE TTOTIEPEUYHBIX U MPOIOIBHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6mronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnionenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIO0M U
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CiioxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie u pacceuBaromive JuH3bl. ToHkasg JsmH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. llocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH3O0M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YclioBue HaOI0IEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnupOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesb CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO PU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3aliuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3Mepenue nokaszaTess NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTULBI. DHEPIHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiiHmTeiiHa 11 hoTodpdexra. «KpacHas rpaHunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTod(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEMTHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPOA.

BosHoBbIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOTHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHrueckue YCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHEYaTOroO CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuo  cocTaBa
paanoakTuBHOrOo wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paaAnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTHUBHOTO pacaja.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.

Snepnseie peakunu. [lenenue u cuHTE3 AI€EP.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHIaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOUIUX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pazgea 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro neba. Co3Be3aus, sSpKHe 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeuHnas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kj1acc —
CBETHUMOCTB». 3BE31BI TJIaBHOHW ITOCIIEAOBATEILHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. YEpHbIE IBIPHI B sApPAX
TaJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sl CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromnee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B OSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNA O (PUIMYECKON KApTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcaMM MaTE€MATHKH,
OMONOTHY, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnore3a, (uznyueckas BEIMYMHA, 3aKOH,
TEeOopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
onpeiesIeHUe UIOMIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU IPUPOAE, NECUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpaTop MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pE3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « Ou3nKay AOJIKHbI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalolUXCSd PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE pealiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEILHOUN ESITEHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKUX T'yMaHUCTUUECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOUYAs ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3nUecKoil HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

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

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpodiieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YETIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEITebHOCTH SKOJOTWYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTHM HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3NKA ~ OCYIIECTBIATH  IMPOCKTHYID W HCCIEAOBATEIBCKYIO
NeATEeTbHOCTh MHIUBHUIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble ornueckue aAeicTBu:
CaMOCTOSITETbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1eNIM JCSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTYKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJETh HAyYHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHSITHUSMU M METOJAMHU
(bu3nYeCKO HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelieHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO 0O0JacTh
KU3HEIEATEIIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAECPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNIi0 MHPOPMAlMU pPa3IMYHBIX BHUIOB U (opm
peJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEJICTBA  MH(MOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3alad  C CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepexKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpPX aHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHMsI THPOPMAIIUHU U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYIIECTBISATh OOLIEHWE Ha YypokKax (U3MKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;



pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMaHJAHOW W MHAUBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOpPJMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHUA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU IS OLICHKH CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEHICHUS [0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
NEeATEILHOCTH;

MPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHMX TIPH aHAINW3E pe3yIbTaToOB
JeSATCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTmKEHUS JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIIICHCTBYETCS SMOITMOHAIbLHBIN WHTEILICKT, TIPEAIOIaTr aFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAJILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTEMa OTCYETa, aOCOMIOTHO TBEPAOE TEIO,
UJICaJbHBIN a3, MOACIU CTPOCHUS Ta30B, )KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEeLICHUU PU3NYECKUX 3a/1ay;



pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHWUKH, MOJIEKYJIIPHO-KUHETUYECKOW TECOPUM CTPOEHMs BEIECTBA U
IEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IIPAMOJIMHEHHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3auMojeiicTBue Ten, Auddy3us, OpOyHOBCKOE ABMKCHHUE, CTPOCHUE KHUAKOCTEH
U TBEPJBIX TeJN, U3MEHEHNE 00bEMA TeI MPU HarpeBaHUM (OXJIAXKI€HUH ), TEIJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHACHCALMs, IUIABICHUE, KPUCTAJLIM3ALMs, KUIICHHUE,
BJIAJKHOCTb BO3/1yXa, [IOBBILICHHUE JABJICHUA I'a3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
COoCyle, CBsA3b MEXAYy IIapaMeTpaMd COCTOSHUSA Tra3a B  H30IpOLEcCax,
IIEKTPU3aLUs TEJ, B3AUMOICHCTBUE 3apsI0B;

OIKCHIBATh MEXAHUYECKOE JBMKEHHE, UCIOJIb3Yys (PU3MUECKUE BEITUYMHBI:
KOOpAHHATa, IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIa,
VMMIIYJIBC T€Jla, KNHETUYECKas dHEPrus, IOTCHUUAIbHAA DHEPIUsA, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWW NPaBUIBHO TPAKTOBATh
(Gu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EOUHMIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JPYTUMHU
BEJIIMYMHAMY;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJII W TEIUIOBBIC SIBJICHHS,
UCIIONb3ysl (PU3MYECKME BEJIWYMHBL: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsT DHEPrus XaOTUYECKOIO IABMKEHHS MOJIEKYJ, CPEAHEKBAApaTUYHAas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs B3HEprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOT0 JAEUCTBUS TEIUIOBOTO JABUIATelsd; MpU ONUCAHUU
NpaBUIBHO TPaKTOBaTh (PU3MUECKUI CMBICT HMCHOJB3YEMBIX BEIWYUH, HUX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME JaHHYIO
(HU3HYIECKyIO BEITUUUHY C IPYTUMHU BEIHYHHAM;

ONMUCBHIBATh U3YYECHHBIEC MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
ABJICHHSI (ITPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHE BEIUUYMHBI: ANEKTPUUECKUI 3apsi,
AIEKTPUYECKOE I10JI€, HANPSKEHHOCTD 101, IIOTEHIHUA, Pa3HOCTh IIOTECHIIUAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DHU3MUECKUNA CMBICT HCHOJIB3YEMbIX
BEJIMYMH, MX OOO3HAUeHMs] U EIUHMIIbI; YKa3blBaThb (POPMYIIbI, CBSI3bIBAIOIIME
JaHHYIO (PU3MYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMY;

aHANM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SBIEHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IIPUHLMIIBL: 3aKOH BceMUpHOro tarorenus, I, 11 u III 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHMsS HMILYJIbCa,
INPUHIUII CYNEPHNO3ULMUA CHUJI, NPUHIUII PABHOIPABUS WHEPLUAIBHBIX CHUCTEM
OTCY€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUSA BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPIUU TEILUIOBOIO IBHKEHUSA MOJIEKYI C
aOCOJIFOTHOM TeMIIEpaTypoH, NMEPBbIM 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KyiloHa, mpu 3TOM pasmmyaTh CIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MAaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU ITOM
dbopMmynupoBaTh MpoOieMy/3amadyy W TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
bopMyIUpOBATH BBIBOBI,

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE Ta0OnuIl U rpauKOB, AeJaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacu€THble 3a7aud C SIBHO 3aJaHHOM (DM3MYECKOW MOJENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOoJuMbIe NIl €€ pEeIlIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTb
HOJIy4YEHHOT0 3HaueHus (PU3UUECKOIN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIENIOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYeCKHE ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTyIaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
J1s obecriedeHrss 6€30MacHOCTH MPU OOpAIlEHUHU ¢ MPUOOpaMU U TEXHUUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 310POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpEACE;

paboTaTh B TIpyHIE C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEEisITh OOS3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMaTPUBAEMON IPOOJIEMBI.

K konmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (pu3mku B (HopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B INPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U EIUHCTBO
($u3nYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YUYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN JJIEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa MpH pPELIeHUN (PU3MUECKUX
3a/1ay;

pacrno3HaBaTh (PU3NYECKUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: 3JIEKTpHUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aMMOJECVWCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUMWS, JEHCTBHE MArHUTHOTO IIOJISI Ha
OPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHBIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACHpPOCTPAHEHUE CBETA, OTPAXKEHHE, NPEIIOMIIEHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHAas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUHN 3apsill, CHJIa TOKA, JIEKTPUYECKOE HANPSIKEHUE, IIEKTPUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYINAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, MHIYKTHBHOCTH
KATYIIKH, SHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpE, 3apsii M Cuja TOKa B Mpolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSIHHUE U
ONTUYECKAasl Cuja JMH3bl, NP ONMCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJ MHCIIOJNIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs M EIUHUIIBI, YKa3blBaTb
(opMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, HCIIONb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
ATOMHBIX SI7IEp, TPU OINMUCAHWU TMPABWIBLHO TPAKTOBATh (DU3UUCCKUNA CMBICT
UCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHI W SBJICHUS, UCIONB3Yys (PU3HUCCKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajieibHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHE OWHINTEHHA it doTtorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOI0 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENIOBATh 3aBUCUMOCTH (M3UYECKUX BEJIMYMH C HCIOJIH30BAHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHpPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MaCHOTO TPyJa MPHU MPOBEACHUN HCCIICIOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCITOJTBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a9n



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEJIUYHUHBI U (HOPMYIIbI,
HEOOXOUMbIE JUIsl €€ pEIIeHUs, MPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH()OPMAILHIO;

OOBSCHATh NPHUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpH OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUA B OKPYKAOLIEH Cpee;

paboTaThb B TIpyHle C BBHIMNOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacCHpelensiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41¢c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁﬂucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsmmuecTBo yacos
No Kont pakr
o/ Tema ypoka poJb HYEeCKHU
I Bcero HbIE e
pa6or  padort
bl bl
1 ®u3uka — Hayka o npupoje. Hayunsie MeToAbI IO3HAHUS OKPYKAKOLIETO MUpa 1
) Posib 1 MecTo (u3nKK B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOW KapTUHBI MUPA, B IPAKTHUECKON |
JESATEIIBHOCTH JIIOJEH
3 Mexanuueckoe 1BukeHue. OTHOCUTEILHOCTh MEXAaHUYECKOT0 IBUKeHus. [lepemenienue, |
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE 1
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE 1
6 CBoOomHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHUS 1
7 Kpusonnneiinoe nBrmxenue. J{BHKeHHE MaTEpUaIbHONW TOUKH IO OKPYKHOCTH 1
3 [IpuHnun otHocuTenbHOCTH ['anunes. iHepruanbHbie cucTeMsl oTcueTa. 11epBsolii 3akoH |
HeroTona
9 Macca tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HeloToHa 17151 MaTepuaibHON |
TOYKH
10 Tpernit 3akoH HproTOHA 7151 MaTEpHAIBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTh 1
12 Cwiia ynpyroctu. 3akoH I'yka. Bec tena 1
13 Cwuna tpenust. Koaddunuent tpenns. Crta CONpOTUBIICHUSI PU JBHKEHUH Tea B )KUIKOCTH |
WM Ta3e




HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBép,Z[OFO tena. MomenT cuibl. [1neuo

14 CHUJIbL. Y CJIOBUSI PaBHOBECHS TBEPAOTO TEJA

15 NMiynbc MaTepUalibHON TOYKH, CUCTEMbI MaT€pUaAIbHBIX TOUEK. MIMIynbe cuibl. 3aKOH
COXpaHEHHUs UMITYJIbCa. PEakTUBHOE IBH)KEHHE

16 Pabota u momrHOCTE cuibl. KuneTndeckas sHeprusi MaTepuaibHOW Touku. Teopema 06
M3MEHEHUU KUHETHUYECKOW SHEPTUH

17 [TorenuuanbHas sueprud. [loTeHuunanbHas sHeprus ynpyro n1ehOpMUPOBAHHON MPYKUHBIL.
[TorenuunanpHas sHeprus Teja BOIM3U MOBEPXHOCTU 3EMIIH

18 [ToreHunanbHbIC U HETIOTEHIMATBHBIE CUJIbl. CBA3b pabOTHI HETTOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPIrUr CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTrUun

19 JlaboparopHas pabota «lcciieqoBanue CBSI3U padOThI CUIIBI C H3MEHEHUEM MEXaHUIEeCKON
SHEPTUHU TeJa Ha PUMEPE PACTSHKCHUS PE3UHOBOTO KIyTa

20 KonTponbnas pabota no reme «Kunematuka. JluHamuka. 3aKOHbI COXpAaHEHUS B MEXAHUKE»

21 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETUYECKON Teopur. BpoyHOBCKOE IBUKEHUE.
Hupdysus

2 XapakTep JBMKEHUS U B3aUMOJCHCTBUS YaCTULl BellecTBa. Moienu CTpOEHHUsI ra30B, )KUIKOCTEN
Y TBEPIBIX TEN

23 Macca monekyn. Konnuecto BemectBa. [loctosinnast ABoragpo

24 TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

25 Wneansusbiii raz B MKT. OcnoBHoe ypaBHeHrne MKT

26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHYEeCKOW SHEPTHH IBFKCHHS MOJICKYII.
VYpasHenue MenpaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIE 3aKOHBI

73 JlaboparopHas paboTa «lccrnenoBanue 3aBUCIMOCTH MEXKTy MapaMeTpaMu COCTOSTHUS
pa3pexKEHHOTO Ta3a»

29 N3omporieccrl B nieaabHOM Ta3e U UX rpadudecKoe mpeICTaBlIeHre

30 BryTpeHHsIsI SHEprys TEPMOAMHAMUYECKON CHCTEMBI U CITOCO0BI e€ n3MeHeHus. KonmndyecTBo




TCIIJIOTHI U pa60Ta. BHYTpCHHHH SHEPIUs OAHOATOMHOI'O UACAJIBHOI'O ra3a

31 Buns! Tenonepenaun 1
1 VY nenpHas TEMIOEMKOCTD BellecTBa. KomuuecTBo TEmIoThl Ipu Teruionepeaade. AanadaTHbINA |
nporecc
33 [1epBblii 3aKOH TEPMOJAMHAMUKHU U €r0 MPUMEHEHHUE K U30IpoIeccaM 1
34 Heob6patumocts nporieccoB B npupoze. BTopoil 3akoH TepMOAMHAMUKA 1
35 [Mpunmun geictBust u KII/] TenmoBoi MammuHb 1
36 Huki Kapno u ero KI1J{ 1
37 DKoJoru4ecKe npoOIeMbl TEINI0OIHEPTeTUKH 1
38 Ob6o6maromuii ypok «MomnekymnsipHas ¢puznka. OCHOBBI TEPMOJIUHAMUKI 1
39 KonTponbhas pabota nmo teme «MonekyinspHas pusruka. OCHOBBI TEPMOIMHAMHUKI 1
40 [TapooOpazoBanue u koHeHcanus. Mcnapenue u KuneHue 1
41 AOGcooTHas M OTHOCHUTENbHAs BIXHOCTh BO3ayxa. HachlmeHnHbli ap 1
42 Tépnoe Teno. Kpucrannuueckue u amopdHsbie Teaa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB. |
Kunkue kpuctamibl. CoBpeMEHHbIE MaTEpUATIbI
43 [InaBnenue u kpuctammsanus. Y enbHas TemioTa miaasienus. CyonuManus 1
44 YpaBHeHHe TEII0BOro OanaHca 1
45 DeKTpu3anus Tei. DNeKTpUIecKui 3aps. J(Ba Bua 3JIeKTpUUECKHUX 3apsioB 1
46 [IpoBOIHUKY, TUBNEKTPUKH U MOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa 1
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. TouedHbli aeKTpudecKuil 3apsi 1
43 Hanpsx€HHocTh anekTpudeckoro nodist. [IpuHuun cyneprno3uimm 3JaeKTpuyeckux noneu. Jlunuu |
HaIpsKEHHOCTH
49 PaGora cun anexrpocratnueckoro nois. [lorenuan. PazHocTs moTeHmanon 1
50 [TpOBOIHUKYN M TUAJEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. JuanekTprudeckas IpoOHUIIAEMOCTh 1
51 OnektpoéMkocTb. Konnencarop 1
52 DNEKTPOEMKOCTH MIJIOCKOT0 KOHJAEHCATOPA. DHEPTHUS 3apSIKEHHOTO KOHIEHCATOpa 1




53 JlaGopaTtopHas pabota "M3mepenne 3IeKTpoEMKOCTH KOHIeHcaTopa" 1

54 [IpuHuun neicTBUs U IPUMEHEHHE KOHJEHCATOPOB, KOMMPOBAIBHOIO annapaTa, CTpyHHOro |
IpUHTEpa. DIEKTPOCTaTUUECKas 3allIUTa. 3a3eMIICHUE IIEKTPOIIPHUOOPOB

55 DIIEKTPUUYECKHI TOK, YCIIOBHS ero cymectBoBanus. [locrosinubiii Tok. Cuna Toka. Hanpsbkenue. |
Conporusnenue. 3akoH OMa /1715 yyacTKa Lelnu

56 [TocnenoBarenbHOE, MapamielbHOE, CMEIIAHHOE COeIMHEHNE MPOBOIHUKOB. JIabopaTopHas |
pabota «/3y4yeHne CMEIIaHHOTO COSMHEHHS PE3UCTOPOBY

57 Pabota u Mo1HOCTh 371eKTpruYecKoro Toka. 3akoH Jlxoynsa-Jlenna 1

53 3axon OMa 71 IOJTHOM (3aMKHYTOM ) AyieKTpudeckoii 1enu. KopoTkoe 3amMbIkaHue. 1
JlabopaTtopHas pabora «M3mepenne I/IC ucTouHMKa TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS»

59 DNeKTPOHHAs MPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTh COITPOTUBIICHHS METAJJIOB OT |
Temreparypbl. CBEpXIIPOBOAUMOCTh

60 DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TomynpoBoIHUKY, UX COOCTBEHHAs U MPUMECHAsk IPOBOIUMOCTb. CBONCTBA p—n-Tepexoa. |
[TonynpoBOIHUKOBBIE TPHOOPHI

2 DNEeKTpUUECKU TOK B paCTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS |
JUCCOLMAIUs. DIEKTPOIIN3

63 OnexkTpuueckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. |
[Imazma

64 DJeKkTpudeckre NpudOphl U yCTPOICTBA U UX MpaKkTHUecKoe mpuMeHeHue. [IpaBuia TexHuku |
0€301acHOCTH

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1

66 KonTtponbHas padora o Teme «nektpoctatuka. [locTosHHBIN 31ekTpudeckuii ToK. Toku B 1
Pa3IMYHBIX Cpeax»

67 PesepBHblit ypok. KonTponbHas pabota 1o teme "JnekTpoguHaMuka' 1

68 Peseprubiit ypok. O6o06maronuii ypok mo temam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauuecTBO 4acoB

No Kont pakr
o/ Tema ypoka poJb HYEeCKHU
I Bcero HbIe e
pador  pador
bl bl
! [TocTossHHBIE MATHUTHI M UX B3aUMOJIeicTBUE. MarHuTHOE noJie. BeKTop MarHUTHOM MHIYKIIHH. |
JIvHMY MarHUTHOW MHAYKUIWU
2 MaruauTtHoe 1nosje npoBoJHuKa ¢ TokoM. OnbIT Opcrena. BzaumoaeiicTBiue npoBoIHUKOB ¢ TOKOM 1
3 JlaboparopHas padoTa «/3yueHne MarHuTHOTO MOJISI KaTYIIKU C TOKOM 1 1
4 JleiicTBre MarHUTHOTO TOJISL HA MPOBOIHUK ¢ TokoM. Cuia Ammepa. Jlaboparopnas pabota | |
«HccnenoBanue eicTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy ¢ TOKOM»
5 JlelficTBHEe MarHUTHOTO TIOJISI HA JIBIKYIILYIOCS 3apspKkeHHyro yacTtully. Cua Jlopenia. Pabota |
cuibl JIopeHia
6 OnexTpoMarauTHas MHAyKLuUs. [ToTok BekTopa MarHUTHOM nHAYKIMKU. D/1C MHIyKIMU. 3aKoH |
ANEKTPOMATHUTHOM MHAYKIMK Papanes
7 JlaGopatopHas pabota «lccnenoBanue SBICHUS IEKTPOMArHUTHON MHIYKIIUN 1 1
g NupyktuBHOCTB. SIBeHne camonHaykiuu. DJ1C caMOMHAYKIINH. DHEPTUsl MArHUTHOTO TIOJIS :
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe
9 TexHuueckue ycTpoucTBa U UX MIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI, SJIEKTPOMArHuTHl, |
AIIEKTPOABHUraTENb, YCKOPUTEIH IEMEHTAPHBIX YaCTHUL], UHAYKIIMOHHAS 11€Yb
10 O6o06matromuii ypok «MarauTHoe moje. IIeKTPOMarHUTHAST HHTYKITHSI 1
11 KonTponbhas pabota no reme «MarHuTHoe nosie. JIeKTpOMarHuTHas HHAYKLUSD) 1 1
12 CBobosHbIe Mexannueckue konedbanus. ['lapmonndeckre konedanus. Y paBHEHNE TrapMOHMYECKUX |

kosiebanuil. [IpeBparienue snepruu




JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH IeprO/ia MaJbIX KoJeOaHui Ipy3a Ha HUTH

13 OT JIJTMHBI HUTH U MacChl TPy3a» !
KoneGatenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOieOaHus B UA€aIbHOM

14 K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEKIYy MEXaHHUECKUMHU U 3JIEKTPOMAarHUTHBIMU 1
KOJICOaHUSMU

15 ®opmyna ToMmcona. 3aKOH COXpaHEHHsSI SHEPTUU B HI€aTbHOM KOJeOaTeTbHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxaronux KoneOaHUsIX. BeIHY ) IeHHbIE MEXaHUYECKUE KOJEOaHMUS. |
Pe3onanc. BeiHYXIEeHHBIC 2IEKTPOMArHUTHBIC KOJIeOaHuUs

17 [lepemennbIit ToOKk. CHHYCOUIabHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. |
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAMPSIKEHUS

18 Tpanchopmarop. [Ipons3BoacTBO, Iepeaava U MOTPEOICHUE IICKTPHUSCKON SHEPTHH 1

19 VYeTpoicTBO U MPAKTHUECKOE MPUMEHEHHE JIEKTPUUECKOTO 3BOHKA, TEHEPATOPa IEPEMEHHOTO |
TOKA, JUHUH 3JIEKTpoIepeaay

20 DKOJIOTHYECKUE PUCKHU TIPH TIPOU3BOJICTBE IEKTPOdHEpruu. KynbTypa ucnosib30BaHus |
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

21 MexaHnnueckue BOJHBI, yCIoBHs pactipoctpanenus. [lepuoa. CKOpocTh pacripocTpaHEHUs U |
JUTMHA BOJIHBL. [lomepeunbie U Mpo10IbHBIE BOTHBI

22 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka 1

23 DIeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana aeKTpoMarHuTHBIX BOJH 1

24 [IpuHuuMnBl paguocBs3u U TeneBuaeHus. Pazputue cpeacTs cBa3u. Paguonokanus 1

25 Kontponbnas padota «KonebaHust 1 BOJTHBDY 1

26 [IpsimonHENHOE pacpOCTpaHEHHE CBETA B OJHOPOAHOM cpene. ToueuHblil MCTOYHUK cBeTa. Jlyu |
cBeTa

27 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paskeHU B TUIOCKOM 3€pKaJie 1

73 IIpenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHbli yro MojaHOoro BHYyTPEHHETO 1
OTpaKeHUS

29 JlaGopatopHas pabota «3Mepenue nmokasaress MpeIOMICHUS CTEKIIa 1




30 JIunsel. [Toctpoenune nzobpakennii B inH3e. Dopmysa TOHKOH JIMH3BI. Y BETUUEHUE JTMH3bBI

31 JlaboparopHas pabota «VccienoBanue CBONCTB N300paKCHUN B JTHH3AX)

3 Hucniepcus ceera. CroxkHbIN cocTaB Oenoro cBeta. Lpet. JJaboparopnas padota «Habmronenue
JUCIIEPCUU CBETA»

33 WNurtepdepennus ceera. Judpakuus ceeta. Judpakimonnas pemeérka

34 [Tonepeunocts cBeTOBBIX BOJIH. [lonspusanus ceera

35 OnTuueckue NpudbOpPsI U YCTPOICTBA U YCIOBUS UX 0€30MaCHOr0 MPUMEHEHUS

36 I'paHMIIBI IPUMEHNMOCTH KIIACCUYECKOM MexaHUKHU. [locTynaTel cienuaibHON TEOPUU
OTHOCUTEJIbHOCTH

37 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTMHBI

18 DHeprus U UMIYJIbC PEISTUBUCTCKON yacTHllbl. CBA3b MAacChl C SHEPTUEH U UMITYJICOM.
DHeprus NOKos

39 KonTponpHas padora «Ontruka. OCHOBBI CIICIIHATILHOW TEOPUH OTHOCUTEILHOCTH)Y

40 ®otonbl. Popmyna [Inanka. DHeprus 1 uMnysbc GoToHa

41 OtkpsiTre U uccnenoBanue porordpdexra. Onwitel A. I'. Cronerosa

42 3akoHsbl potodddexra. YpaBHeHue DitHIuTeiiHa 1151 poToapdekra. «KpacHas rpaHuna
doroaddexra

43 Hasnenue cBera. OnwiTe! [1. H. JIeObeneBa. Xumudeckoe nelcTBHE CBETa

44 TexHuueckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOIeMEHT, GOTOIaTUNK, COTHEUHAS
Oarapesi, CBETOAMO

45 Pemenue 3anau no Teme «37€MEHTBI KBAHTOBOM ONTHKU»

46 Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccesauto o-vgactuil. [ImanerapHas Moaensb
aToMa

47 ITocrynarer bopa

43 Wznmyuenue u norsouieHue GOTOHOB MPH MEPEXOE aToMa C OJTHOTO YPOBHSI SHEPTUHU Ha JIPYTOM.
Buns! criektpos

49 Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaan3M.




CronTanHOE U BBIHYXXJICHHOC N3JIYUCHUC

OTkpeiTHE pagroakTuBHOCTH. OnbITEI Pezepdopia mo onpeneneHuio coctaBa paauoakTHBHOTO

50
W3JIy4CHUS

51 CgoiictBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue paanoakTUBHOCTH Ha KHUBBIE OPraHU3MBI

57 OTKpbITHE TPOTOHA U HelTpoHa. M30Tonbl. Anb(da-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usinyduenue

53 DHeprus CBA3U HYKJIOHOB B sifpe. S aepHble peakuuu. Snepubiit peakrop. [Ipodiiemsrl,
MEePCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SIEPHON SHEPTETUKU
DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MeToabl HAOIIOACHHS U PETUCTPALIUN

54 ANeMEeHTapHbIX YacTull. Kpyrieiil cton «@yHaaMeHTalbHbIE B3aUMOIEUCTBUA. ENTUHCTBO
($u3nYeCKOil KapTUHBI MUPa»

55 Bun 3B€3gnoro nHeba. Co3Be3ausi, spKue 3BE3/bI, MIIAHEThI, UX BUIUMOE JBHkKeHHE. ColHeuHas
cucreMa

56 Comnne. ConHeunast akTHBHOCTh. MicTounnk sHeprun CosHIa U 3BE3]]

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU MOCIIEI0BATEILHOCTH. BHyTpeHHEee
cTpoeHnue 3BE311. CoOBpeMEHHbIE MPEICTAaBICHUS O MPOUCXO0KACHNUHN U 3Boonuu CoHIa U 3BE3]1

53 Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue n npmxenue Connuna B ['anaktuke. ['anakTuku.
YEpHble ABIPHI B spax rajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bosnbioro B3peiBa. PennkToBOe M3ydeHue.
MeraranakTuka

60 Hepeniennsie npo6iaemMbl aCTpOHOMUU

61 KoHnTtponbHas pabota «J1€MEHTHI aCTPOHOMHUU U aCTPODU3UKI

& Ob6o6maromuit ypok. Posib ¢pu3nku u acTpOHOMUU B 5KOHOMUYECKOH, TEXHOJIOTUYECKOIA,
COLIMAJILHOW U ATHUYECKOH cepax NesTeIbHOCTH YeloBeKa

63 O6o6maromuii ypok. Poib 1 MecTo pU3uKH U aCTPOHOMUU B COBPEMEHHON HAYYHOU KapTHUHE
Mupa

64 O6o06matomuii ypok. Pons ¢puzudeckoit Teopuu B GOPMUPOBAHUH TIPEICTABICHNUN O (U3HIECKOM




KapTHHE MHUpa
65 Ob6o6maromuii ypok. Mecto (bmnqecicoﬁ KapTUHBI MUPa B 00ILEM pSAY COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPEICTABICHUH 0 pUpoIe
66 PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas HHAYKINS 1
67 PezepBHblii ypok. Ontrka. OCHOBBI ClIEUAIBHON TEOPUH OTHOCUTEIBHOCTH 1
68 Pesepnsiit ypok. KBantoBas ¢pusuka. DeMeHTh aCTPOHOMHH U acTPOU3UKU 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




[Ipunoxenue k pabouyei mporpamme

«®DopMbl yyeTa padoyei NporpaMMbl BOCIIUTAHUS»

o [ToOyxaeHne MIKOIBHUKOB COONIIOATh Ha YPOKE OOLICTIPUHATHIC HOPMBI ITOBEICHUS;

o UCIIOJIb30BAHUE BOCIIUTATEIBHBIX BO3ZMOXKHOCTEH COZEpKaHusl y4eOHOTO IpeaMera depe3 Mmoadop 3amad Juisd peuieHusi, MpoOIeMHBIX
cuTyalui as o0CyKIEHHUS B KJIacce;

o IIPUMCHCHUC III/ICKYCCI/II;'I, KOTOPBIC OAI0T yJallluMCAa BO3MOXHOCTD HpI/IO6p€CTI/I OIIBIT BCACHUA KOHCTPYKTUBHOI'O JUAJIora, FPYHHOBOﬁ
paboTHI, pabOTHI B apax, KOTOPBIE y4aT IIKOJIBHUKOB KOMAaHIHOW padoTe ¥ B3aUMOJICHCTBHIO C IPYTUMH JAE€THMH;

o NpUBJICYCHNE BHUMAHUS IIKOJHHMKOB K IIGHHOCTHOMY AaCHEKTy H3y4aeMbIX Ha YpOKaxX SBJICHHUH, OpraHu3auusi ux paboThel ¢

[I0JIy4a€MOM Ha ypOKe COLIMaIbHO 3HAYMMOU HH(pOpMaLuell — MHULIMUPOBAHUE €€ 00CYKIEHMsI, BBICKAa3bIBAHUS YUAIIUMKCS CBOEIO MHEHUS 110
ee MOBO/TY, BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

o UCIOJIb30BAHUE BOCHUTATENBHBIX BO3MOXHOCTEH coJep)KaHMs Y4eOHOro ImpeaMeTa uepe3 JEMOHCTpPALHUI0 JETAM INPUMEpOB
OTBETCTBEHHOI'0, IPAXKAAHCKOTO MOBEJCHHUS, MIPOSBICHUS YEIIOBEKOIIOOU U 100pOCEpAEUHOCTH, Yepe3 NoJ00p COOTBETCTBYIOIIMX TEKCTOB
JUISL YTEHUSI, 3a/1a4 JUUISl peIIeHUs], TPOOJIIEMHBIX CUTYalui A1l 00CYKICHUS B KJIacce;

. IIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yUAIIMXCS: MHTEIIEKTYaIbHBIX, I€JIOBBIX, CUTYallMOHHBIX UTP, CTUMYJIUPYIOLINX
MIO3HABATENIbHYI0 MOTHBAIMIO IIKOJBHUKOB;, JMCKYCCHH, KOTOpbIE JAlOT Y4YallUMCA BO3MOXKHOCTb HPUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOT'O J1Majora; rpynmnoBoi paboThl WM pabOThl B Mapax, KOTOPbIE yyaT IIKOJIbHUKOB KOMAaHIHOW paboTe M B3aUMOJEHCTBUIO C
JIPYTUMU JETHMU;

. BKJIIOYEHUE B YPOK MIPOBBIX IIPOLELYP, KOTOPBIE IIOMOIalOT MOAAEPKATh MOTUBALMIO JETEH K IMOJYYCHHUIO 3HAHWM, HaJaKMBaHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHHH B KJlacce, IOMOTal0T YCTAHOBJICHUIO 100pOKeIaTeIbHOM aTMOCc(ephbl BO BpeEMS ypOKa;

. opranu3zanys medcrBa, HACTABHUUECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX yUalIUXCs HAJ MX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMH,
JIAIOLLETrO IIKOJIBbHUKAM COLIMAIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOU ITOMOILIY;

o VHHULIMMPOBAHUE WM TOMJEPKKA HCCIEAOBATENIBCKON IEATENBHOCTH IIKOJBHMKOB B PAMKAX peaJM3alMd MMM WHAWUBUIYAJbHBIX H
IPYNIIOBBIX HCCIEI0BATENbCKUX TPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXXHOCTb TNPHOOPECTH HAaBBIK CAMOCTOSTENIBHOIO pEIIeHUs
TEOPETUYECKOM MPOoOIEeMbl, HABBIK T€HEPUPOBAHUS M O0(OPMIICHUS] COOCTBEHHBIX WAEH, HABBIK YBAXXUTEIHHOIO OTHOIICHHUS K UYKUM HJIESIM,
o(opMIIEHHBIM B paboTax ApYrux HccienoBaTenel, HaBbIK MMyOJIMYHOTO BBHICTYIUICHUS Iepes ayAuTOpHel, apryMEeHTHPOBAHUS U OTCTaUBaHUS
CBOEH TOYKH 3pEHUS.
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