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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yd€roMm (deneparbHON paboueil MporpaMMbl BOCIHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (PM3UKE HaNpaBlIeHO Ha (OPMUPOBAHKE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallPeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa30BaHus, IIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxaHue ydeOHOro npeaMera « Pu3nkay 1o rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTMH B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METOJI MO3HAHUS MPU BHIIIOJHEHUU UMH Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepUal U3 BCEX pa3/iesioB (GM3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUU, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

Crep>XKHEBBIMHM 3JIEMEHTaMH Kypca (U3MKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAaHUA ECTECTBEHHO-HAYYHBIX SIBJICHUU H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB U JabOpaTopHbIX paboT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeNbHOTO TMpoIecca MCXOJd U3 OCOOCHHOCTEW IUJIAaHUPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHUE YIENISETCS PEIICHUI0 PAcuy€THBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjesia Kypca, TaK M HUHTETpUPYS 3HAHUS U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
PEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAIILHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEH Uif.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a060paTOpHOro 000pYAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
WU3YYCHUIO TMPHUPOJIBI, PAa3BUTHE WX HHTEIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKH;

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHne ATUX TieNeld 00ecIeunBaeTCs PeIICHUEM CIICIYIOMUX 3a7ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DM3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3MKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIeNblo, 3aJad, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIQJCHUE METOJaMU CaMOCTOSTEIHHOIO TUIAHWPOBAHUSA W TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢usuku (0a30BBIM ypOBEHb) Ha YpPOBHE CpPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboOT SBJISAETCS PEKOMEHIOBAaHHBIM, YYHUTENb J€1aeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeopuH. ['paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBWKEeHHE. JIBH)KEHME  MATEpUAIbHOM  TOYKU 11O
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSAOB, LICMTHBIE U PEMEHHBIE MTEpeaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne aBWKeHHs Tea, OpOIIEHHOrO0 TOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyenue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS NIPU IBUKECHUU TEJA B )KUIKOCTH UJIM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: NOJIIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B IPYXKHUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHHME HMITYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTeHMAIBLHON SHEPTUU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha PUMeEpe PaCTSHKEHUS PEZUHOBOIO XKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BeElIeCTBA. Mojaenu CTpPOEHUs Tra3oB, XUJAKOCTEU W
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONIME TUCKPETHOE CTPOEHWE BemecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, MILTIOCTpUPYIOLIas TPUPOAY IaBICHUS ra3a Ha CTEHKH COCyAa.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U cTIoco0bI €€ n3MeHeHus. KomndaecTBo TermnoTel u padora. BHyTpeHHS s
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3omporeccaMm. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW JHEpruu Teia NpHU COBEPIICHUU pPabOThI: BHUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 10 anuabaTHOMY paCIIMPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuiecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammueckue u aMmopdHbie Tena. AHHU3OTPOIUS CBOWMCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH TOJTYYEHHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpucTauioB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AIEKTPUUYECKOI0 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe mone. Hampsok€HHOCTH — dyeKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi ONHOM (3aMKHYTOM) 3neKTpudeckoi nuenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BETUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJMJIBHUK, KOHJIULUOHEP, TEXHOJIOIHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanMmoaencTBrue NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CaMOMHAYKUHH. OJIEKTPOABIKYIIAS  CHIIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblidi TOK. CHHYCOMAQIbHBIM IEPEMEHHBI TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCTIOJIb30BAHUS 3JIEKTPOIHEPTUHU B NOBCEIHEBHOW JKU3HM.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTHYECKUN MasSTHHK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc 1mipu MOCIEOOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYILIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TNEPEMEHHOTO TOKA B LEOM U3  IOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. Ilepumon. Ckopoctb
pacnpocTpaHeHUss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE  BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH W
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YcloBue HaOIOIEeHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenne mokasarensi MpeIoMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHHAIBHOW TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. DHEPIuUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBHenue DunmTeitHa 1 dorodrddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTpalbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HaGmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BrnusiHue paanoakTMBHOCTH Ha KUBBIE OPTaAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprusi CBS3U HYKJIOHOB B sifjpe. A nepHbie cuibl. Jledekt maccsl sapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3BI, TUIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B sApAx
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opMuUpOoBaHUM MPEJICTABICHUNM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKK TMOJ00US TPEyroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaJms.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenune yueObHoro mpenmera «Ddusuka» Ha YpPOBHE CpeIHEro OOIIETro
oOpa3zoBaHusi (0a30BbI ypOBEHB) MNOHKHO OOECHEYUTH JOCTHXKEHHUE CIEAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3YIbTAaThl OCBOCHUSI yuyeOHOro mpeamera «DuU3ukay JOIKHbI
OTpaXaTb T'OTOBHOCTh UM  CHOCOOHOCTH  OOYyYarouuxcs PpPyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTHUBHBIX  BHYTPEHHUX  YyOEXKIEHHH,  COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM [EHHOCTSM POCCUUCKOrO OOIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA W OMbITA JEATEIBHOCTH B IPOLECCE PEANM3ALMU OCHOBHBIX HAIPABICHUU
BOCIIMTATEIIbHOU JAECATEIIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIMK O0YYAIOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOro OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKUX  TyMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B HHTEPECAX TIPAXKIAHCKOTO
o0IIIeCTBa, Y4aCTBOBATh B CAMOYIPABIICHUN B 00pa30BaTEIIbHON OpraHU3aIlnu;

YMEHUE B3aUMOJEHCTBOBATh C COUUAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKITUSMHA 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM Y BOJIOHTEPCKOU NESATENBHOCTH;

2) NATPUOTHYECKOT 0 BOCTIMTAHUS :

c(OpPMHUPOBAHHOCTh POCCUICKON IPaKJAHCKON UACHTUYHOCTH, NAaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHUKEHHUSIM
POCCUUCKUX YIEHBIX B 007aCTH (DM3UKU U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 MIOBEICHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pPEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B MOCTPOCHHE YCTOMUUBOTO OYyAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYAs 3CTETHKY HAy4HOTO TBOPYECTBA,
npucyiero (u3nYecKon HayKe;



5) Tpy10BOr0 BOCIIATAHMSI:

UHTEPEC K pa3IuuHbIM cepaM NMpodecCuOHAIBHON NeATeIbHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oyayieit mpodeccuu U peaTn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JACTH
(GU3UKY HA TTPOTSHKEHUHN BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIUTAHMA:

c(hOpPMUPOBAHHOCTh  JKOJIOTHYECKOM KYJIbTYpPbl, OCO3HaHHE TJI00ATBLHOTO
XapakTepa HKOJIOTHYECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUM B OKPYXKAIOWIEH CPEAE HAa OCHOBE
3HaHMUS 1IeJIed YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OIbITa AEATeIPHOCTH YKOJIOTHICCKON HAMIPABICHHOCTH HA OCHOBE
UMEIOIINUXCS 3HAHUH 10 (PUBHUKE;

7) HEHHOCTH HAYYHOI' 0 TIO3HAHMSA:

c(hOpPMHUPOBAaHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKH;

OCO3HAaHUE I[IEHHOCTM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B TpOIECCe
U3y4eHUs] (PU3BUKHU OCYIIECTBISATH MPOEKTHYI0 U UCCIEIOBATEIbCKYIO ACSITEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue AeiicTBUsA:
CaMOCTOSTEIILHO dbopMynrpoBaTh u aKTyaJIN3UPOBATH poosemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEACNSATh UEJIH JEITEIbHOCTH, 3a7aBaTh IApaMETPhl U KPUTEPUU HUX
JIOCTHKCHUS,
BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCCMaTPUBACMBbIX (PU3UUECKUX
SIBIICHUSIX
pa3pabaTbhiBaTh IUIAH PEIICHHS MpoOJieMbl C YYETOM aHaliM3a HMEIOLIUXCS
MaTEepUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCJIEACTBUN AEATEIBHOCTH;
KOOPJIMHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEaTUBHOE MBIIIJICHHUE IPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciienoBaTeILCKHE JeHCTBUS .



BT HAYYHOH TEPMUHOJIOTHCH, KJIIOYEBHIMU TOHATHSIMH W METOJaMU
bu3nuecKon HayKu;

BJIaJIETh HaBbIKAMU YYEOHO-MCCIIEIOBATENHLCKON M MPOEKTHON JIEATETLHOCTH B
o0nactTh (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY
METOJIOB pelIeHus] 3a7a4 (U3MUECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MTO3HAHMUS;

BJIQNeTh BUJAMHU JIEATCILHOCTH TIO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAIlii, TMpeoOpa3OBaHUI0 W TMPUMEHEHHIO B PA3JMYHBIX  y4E€OHBIX
CHUTYAIIUSIX, B TOM YHUCJIC TIPU CO3/IaHUU YUEOHBIX TPOCKTOB B 00JIaCTH (PU3UKU;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTaTh TUTIOTE3Y €€ PelIeHus], HaXOIUTh apryMEHTHI U JOKa3aTeIbCTBAa CBOUX
YTBEPXKICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUH PEIICHIS;

aHaAJIM3UPOBATh TIOJYUYCHHBIE B XO/I€ PEIICHUS 3a7aud Pe3ylIbTaThl, KpUTHYECKU
OlLIEHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
JeSITeTbHOCTH, B TOM YHCIIE TIPU U3YyYEHUU (DU3HKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3NKE B TMPAKTHYECKYI0 00JacTh
KU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAILHBIE TIOJIXOJIBI M PEIICHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE AIbTEePHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmeii:

BJIaJ€Th HaBBIKAMU TMOJy4YeHHs HH(OpManuu (U3NYECKOTO COIEp)KaHUs M3
UCTOYHUKOB pA3HBIX THUIIOB, CaMOCTOSITENIbHO OCYIIECTBIATh TIOUCK, AaHaJu3,
CUCTEeMATH3allMI0 W WHTEpHpeTanuio WHGOPMAIMKM PA3IUYHBIX BHIOB U (Qopm
IIPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(POPMALINY;

HCITOJIb30BaTh CPEICTBa HH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B PCUICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTraHM3AIlMOHHBIX 3a7ad C
coONo/icHeM TpeOOBaHUM HAPrOHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX M ATHUYECKUX HOPM, HOPM HH(GOPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B PA3IMYHBIX (hopMarax ¢ yu€Tom
Ha3HaueHus WHOOpPMAIMK U 1IEJIEBOM ayIUTOPHUH, BBIOMpAas ONTUMAIbHYIO (opMy
MPECTABJICHUS U BU3YAIIU3AIIHH.

KoMMyHUKAaTHBHBIC YHUBEPCAJbHbIC YUeOHbIe 1eiiCTBHA:
OCYILIECTBJIATH OOIlIEHNE Ha YPOKax (PU3UKU U BO BHE-YPOUHOH 1€SITeTbHOCTH;



pacro3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYaAllUd U CMSTYaTh KOH(IUKTHI,

pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAWBUAYAIbHOMN
paboThI;

BLIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JEHCTBUH C Yy4€ToM OOIIUX
WHTEPECOB U BO3MOXXHOCTEN KaXKJI0T0 YJICHA KOJUICKTUBA;

MPUHUMAaTh  [€Id  COBMECTHOM  JEATEIbHOCTH,  OPraHU30BbIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKCHHUIO: COCTAaBIATh IUJIAH JICHMCTBUM,
pacpenensTh poiau ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pe3yIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa M KAKJIOTO yJaCTHHKA KOMAaHIbI B OOIININA
pE3yIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/JlaraTb HOBBIE IPOEKThI, OLEHUBATH MIEH C TIO3ULUH HOBHU3HBIL,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEIACHUE B  Pa3IMYHBIX
CUTYAIUX, TPOSBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBbIC YHHBepcadbHbIe YUeOHBbIC 1eiiCTBUS
Camoopranuszanusi:

CaMOCTOSATENIbHO OCYILECTBISATh I03HABATEJbHYIO JEATEIbHOCTh B 00JacTu
GU3MKK W acCTPOHOMHHM, BBISBISITH MpPOOJEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISATH IUIAH PEIEHUS PACUETHBIX M KAUECTBEHHBIX 3a/ad4,
IUTAaH BBINOJHEHMS] NPAKTUYECKOM paboThl ¢ y4yETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEMN U MPEAIIOYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH Y4€OHOIO MPEIMETAa Ha OCHOBE JIMYHBIX MTPEATIOYTEHU;

JeaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaThb €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 3a PEUICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

cHoco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO PYIULIUU B 001acTH (PU3UKH,
MOCTOSIHHO NOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAJIBLHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIIBTATOB LIEIISM;

BJIaJIeTh HaBbIKAMU MO3HABATENILHON pedieKCH KaK OCO3HAHMs COBEPILIAEMBbIX
JEUCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUI;



WCIIONb30BaTh MPUEMBI pediekcun Ui OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pEIIeHUs MO0 HX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX TIpH aHAJIUW3€ pPe3ylIbTaTOB
NEeSTENbHOCTH;

NPUHUMATH ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TpU aHalU3€ PpPe3ylbTaToOB
NESTENIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTHX Ha OMIMOKH.

B mpouecce nocTHKEHUsT TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI 110
dusznke IS ypoBHS  cpelHEro oomero obpazoBaHus Yy  00ydarOIIMXCS
COBEPILIEHCTBYETCS HMOLIMOHAIILHBIH UHTEIUIEKT, Ipenoararnui
C(OPMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BMJIETh HAIPABJICHUS PA3BUTHsSI COOCTBEHHOW 3MOLIMOHAIBLHOW CQephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHHUsA, BKJIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJEHUE, CIOCOOHOCTh  aJaNTUPOBAaTBCI K
HYMOILIMOHAILHBIM H3MEHEHHSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIOYAIOUIEH CTpPEeMJICHHE K TOCTW)KCHHUIO LIETH U
yCllexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE JCWCTBOBaTh HCXOIS W3 CBOUX
BO3MOKHOCTEH;

SMMATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTBHIBATH €TI0 MPU OCYIIECTBIEHUU OOILIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U COMEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTH BBICTpAaBaTh OTHOLLEHUS C
JIPYTUMHU JIOABMHU, 3a00TUTHCA, TIPOSBIISITH HHTEPEC U pa3peliaTb KOH(PIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy o6yuenus B 10 kiacce npeqMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh ¢(hOPMUPOBAHHOCTD Y OOYyUYAIOIIMXCS YMEHUM:

J€MOHCTPUPOBATh Ha IpUMEpax poJib U MecTO (GU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTHU COBPEMEHHOM TEXHHKH H
TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIFOAEH;

YYUTBHIBATh TPAHMUIIBl MPUMEHEHHUS HM3YUYEHHBIX (U3UUECKHX MOeNei:
MaTephalibHas TOYKA, MHEpLUUaJbHAs CHUCTeMa OTCYE€Ta, aOCOIIOTHO TBEPAOE TEJO,



WJICATBHBIN Ta3, MOAEIN CTPOECHHUS Ta30B, KUJIKOCTEA U TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUYECKUM 3apsi/i IPU pelieHur PU3NIECKUX 3aj1a4;

pacnio3HaBaTh (Gu3MUECKHE SBIEHUS (TIPOIECChI) M OOBACHITH MUX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKOW TEOPUH CTPOEHHUS BELIECTBA U
ANEKTPOJIMHAMUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHEHHOE IBUKECHHUE,
CBOOO/IHOE MaJIeHUE TeJl, JBUKEHUE 110 OKPYKHOCTH, MHEPLIMSI, B3AUMOACHCTBHUE T,
muddysusi, OpOYHOBCKOE MBMXCHHE, CTPOCHHME JKUIKOCTEH W TBEPABIX TeT,
U3MEHEHHE 00bEMa Teld MpU HarpeBaHWU (OXJIKIEHWHU), TEIUIOBOE PaBHOBECHE,
UCNIapeHHe, KOHJEHCAlus, IUIaBJIEHWEe, KPUCTAJUIM3alMs, KUIEHHUE, BIAKHOCTh
BO3/yXa, [TOBBILICHNUE JIaBJICHUS I'a3a IPU €r0 HarpeBaHWU B 3aKPBITOM COCYHE, CBA3b
MEXIy I[apaMeTpaMH COCTOSHMUSI Ta3a B H3OIpoleccax, >3JEKTpU3alus Tell,
B3aUMOJICCTBHE 3apsA0B;

ONKCHIBATh MEXAHWYECKOE JBIKCHHE, WCIONB3YysS (U3UUICCKHUE BEIMYWHBEIL:
KOOpJMHATa, yTh, IEpEMEILIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC
Telna, KUHETUYECKash HHEprus, MOTEHIMalbHas SHEpPrusi, MeXaHuyeckas padora,
MEXaHM4YecKass MOIIHOCTb, TpPU OMUCAHWUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICJT UCIIOJIb3YEMBIX BEJIMYMH, UX O003HAUYCHUSI U €IUHUIILI, HAXOIUTh (HDOPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETMYUHY C APYTUMH BEIMYHMHAMU;

ONMKUCHIBATh HW3YYEHHBIC TEIJIOBBIE CBOWMCTBA TE€I M TEIUIOBBIE SIBJICHUS,
UCTIONIb3yd (U3MYECKHE BEJIMYMHBL: JABJICHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi SHEPrusi XaoTUYECKOrO ABUIKEHHSI MOJIEKYIN, CpEIHEKBaJApaTU4Has
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSA DSHEprusi, padora rasa,
KO (DUIIMEHT TO0JNIe3HOTO JCHCTBUA TEIJIOBOTO JBHUTATENs;, TMPH ONUCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCHOJB3YyeMBIX BEJIMYHUH, WX
0003HAYEHUS U €UHUIIBI, HAXOAUTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMU BEIIMUUHAM;

ONKCHIBATh U3YyUYEHHBIE JJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA U BJIEKTPUUYECKUE
SBNICHUS (TIPOIIECCHI), MCMOMB3Ys (M3UUECKHE BEIUYUHBL: JJIEKTPUUECKUM 3aps,
AJIIEKTPUYECKOE IT0JIe, HANPSHKEHHOCTH MOJ, MOTEHLMAN, Pa3HOCTh IOTEHLMAJIOB;
IpU OMHUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIONIb3YEMbIX BEJIUYHMH,
UX O0O03HAYEHUSI M EIUHUIIBI, YKa3blBaTh (OPMYJbI, CBSI3BIBAIOLIME JAaHHYIO
(bU3MUECKYIO BEIMYUHY C IPYTUMHU BEJTMYUHAMU;

AHAIM3UPOBATH (PU3UYECKUE MPOLECCHl U SBICHUS, HCIONb3Ys (U3HUECKUE
3aKOHBI M MPUHUUIIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Ill 3akonsr HbroroHa,
3aKOH COXPaHEHUsI MEXAHUYECKOM HSHEPIHH, 3aKOH COXPAaHECHHS! MMITYJIbCa, TPUHIIUIL
CYNMEPIO3UIMUA CUJI, MPUHIIUI PABHOMPABUS WHEPIUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEel KUHETUYECKOW HHEPruu TEIUIOBOTO JBMXKEHHUS MOJEKYJ € aOCOJIOTHOMN
TEMIIEPATYPOl, MEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS IJIEKTPUUECKOTO



3apsiia, 3akoH KyloHa, mpu 3TOM pa3nnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHYECKOE BbIPAKEHUE U YCIOBUS (TpaHULlbl, 001aCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIBI AEHCTBUS MallliH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iuyarh yCIOBUS MX O€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOMN
KU3HU;

BBITIOJIHATDG OKCIIEPUMEHTHl IO HCCIENOBAaHUIO (DU3MYECKUX SIBICHUA U
IPOIIECCOB C HCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH, MpH 3TOM
dbopMynrpoBaTh TpoOIEMy/3a1ady W TUNOTE3y Y4eOHOTO DKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEAJIOKEHHOr0 000pyI0BaHus, MPOBOJAUTH ONBIT U (HOPMYIMPOBATH
BBIBOJIBL;

OCYILECTBJIATh NPAMbBIE U KOCBEHHbIE M3MEPEHMsI (PU3NUYECKUX BEJIWYUH, IPU
TOM BBIOMpPATh ONTHUMAIBHBIN CIMOCOO M3MEPEHHS U HCIIONB30BaTh H3BECTHHIC
METO/bI OLIEHKH MOI'PEIIHOCTEN N3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXAY  (U3HYECKUMH  BEJIUYMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX H3MEPEHHH, TpPU OSTOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHUpOBaTh Pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3NUYECKUX BEJIUYUH B BUJE
TabIUI] ¥ TPaQUKOB, IENaTh BEIBOJIBI 110 PE3yJIbTaTaM MCCIICIOBAHMS;

coOioiaTh MpaBuiia OE30MACHOTO TpyAa IMpH MPOBEACHUU HCCIEJOBaHUM B
paMKax y4eOHOro SKCHEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOU
JESTEFHOCTH C WCIOJb30BAaHHEM H3MEPUTEIBHBIX YCTPOUCTB M 1a00paTOPHOTO
00opymoBaHus;

pemiaTh pacuéTHbIC 3a/1a4M C SIBHO 33JaHHON (PU3NIECKON MOJIETBIO, UCTIONb3YS
¢usnyeckue 3aKOHbl U MPUHLMIIBI, HA OCHOBE aHaiM3a YCIOBUS 3aJlaull BHIOMPATh
(bu3nYecKy0 MOZENb, BBIACIATh (PU3UUECKUE BEIUYUHBI U (HOPMYIIbl, HEOOXOIUMBIE
Uid €€ pelIeHUs, MPOBOAUTH PACUETHl M OLICHUBATh PEAJbHOCTH IOJYYEHHOIO
3HAa4YeHUs (PU3NUECKON BEIMUUHBI,

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAUBAaTh JIOTMUECKH HENPOTHBOPEUUBYIO
LEMOYKY PACCYXKICHHUM C ONOpOM HAa M3YYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buzndecKue SIBICHMUS;

UCMOJIb30BaTh MPU PELICHUHN Y4EOHBIX 3a/1ad COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH [T TOWCKA, CTPYKTYPUPOBAHUSA, WHTEPIPETAMH U TPEICTABICHUS
y4eOHOM M Hay4yHO-NOMYJSIPHOM HMH(QOpMaluy, MOIYYEeHHOH U3 pa3iIMyYHbIX
WCTOYHUKOB, KPUTUIECKU aHATU3UPOBATH MOTy4aeMyI0 HHPOPMAIIHIO;

NPUBOANTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHUE MPOLIECCOB OKPYXKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOT U,

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KU3HU IS
oOecrieyeHus OE30MACHOCTH Mpu OOpalleHuH ¢ OpudopaMu MU TEXHUYECKUMU



yCTPOWMCTBAaMU, AJISi COXPaHEHUS 370POBbS M COOJIOACHHS HOPM SKOJIOTMYECKOTO
MIOBEJICHUS B OKPYKAIOILEH Cpeie;

paboTaTh B TpyHIe C BHIIOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYMIBI, pPAalMOHANBHO pacHpenensTh O0S3aHHOCTH U
IUIAHUPOBATh JIEATEILHOCTh B HECTAHJAPTHBIX CHUTYyaIlUsX, aJ€KBAaTHO OIICHHBATh
BKJIa/I K&KIOTO U3 YYaCTHUKOB T'PYIIHI B PEUICHHE paccMaTpruBaeMoil mpoOIeMBbl.

K koniy o6yuenust B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 YyUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPax pPOJb W MeCTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHHUKH H
TEXHOJOTUH, B MPAKTHUUECKOW MAESTENIbHOCTU JIIOJeH, LEIOCTHOCTh M E€IUHCTBO
busnyecKoil KapTUHBI MUPA,

YYUTBHIBATh TPAHUIBI TMPUMEHEHHUS HM3YUYEHHBIX (DU3UUYECKUX MOEINeH:
TOUYEYHBIN JJIEKTPUYECKUM 3apsjl, Jyd CBETa, TOUYCYHBIM HCTOYHUK CBETa, siiepHas
MOJIeTb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SiApa MpY pelieHuu GU3NIECKUX 3a7ad;

pacrio3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHA W KBAaHTOBOW (DM3UKH: SJICKTPUUYECKAas MPOBOAMMOCTH,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACUCTBHSI TOKa, B3aUMOJICHCTBHUE
MarHuTOB, DJIEKTPOMArHUTHAS UHIYKIIUSI, IEMCTBIE MArHUTHOTO TOJISI HA MPOBOIHUK
C TOKOM ¥ JBIDKYIIMICS 3apsl, OJJIEKTPOMAarHUTHBIE KOJICOAHWs ¥  BOJHBI,
NpSIMOJIMHENHOE pacrpocTpaHeHHe CBETa, OTpa’keHUe, IpeIoMIICHHUE,
uHTepdepennusa, audpaknus W TOMSIpU3ANUS  CBETa, JIUCHEPCUS  CBETa,
dotoanekrpuueckuii 3hdext (pororddekr), cBeTOBOEC HaBICHHE, BO3HUKHOBCHHE
JUHEWYaToOro CHEKTpa aroMa BOJOpPOJAa, €CTECTBEHHas W  HUCKYCCTBEHHas
PaOaKTUBHOCTD;

ONKCHIBAaTh HW3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKHE, FTIEKTPUUECKYIO TPOBOAMMOCTD PA3JIMYHBIX CPEM) U AJIEKTPOMArHUTHBIC
SBNICHUS (TIPOIIECCHI), MCMOMB3Ys (M3UUECKHE BEIUYUHBL: JJIEKTPUUECKUM 3aps,
CHJIa TOKA, DJICKTPUUYECKOE HAMPSIKEHUE, IJIEKTPUUECKOE CONMPOTUBICHUE, PAa3HOCTD
MOTEHIIMAJIOB, AJEKTPOJBIKYINAS CUJa, padoTa TOKA, UHIYKIUS MarHUTHOTO MOJI,
cuna Amrepa, cuna JlopeHna, MHAYKTUBHOCTh KAaTYIIKH, SHEPTHUS SJICKTPUUECKOTO U
MarHMTHOTO IOJIEH, EPUO/ U YacToTa KosueOaHUil B KojebaTeIbHOM KOHTYpE, 3aps
U CHJa TOKa B MPOIIECCe TAPMOHMYECKHUX JIEKTPOMArHUTHBIX KojieOaHui, PokycHOe
paccTOsSTHUE W ONTHYECKas CWja JIMH3BL, MpPU OMHUCAHWU MPAaBHIBLHO TPAKTOBATH
(Gu3NYECKUN CMBICIT HCIOJNb3YyEeMbIX BEJIMYMH, HMX OOO3HAYEHUS U EIUHUIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONIME TaHHYIO (U3WYECKYIO BEJIWYUHY C IPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HW3YYCHHBIE KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIOIb3Ys
¢duznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI U 4acTOTa



CBETa, DHEPrusl U UMIYJIbC (POTOHA, MEPUOJ MOTypacnaad, SHEPrusl CBA3U aTOMHBIX
sjep, NpU ONUCAHUM IPABWIBHO TPAKTOBATH (PU3MUECKUN CMBICT HCIOJIb3yEMbIX
BEJIMYUH, X 0003HAUEHUS U €AMHMIIBI, YKa3bIBaTh ()OPMYIIbl, CBS3bIBAIOIINE JaHHYIO
(U3HYECKYIO BEJIMUMUHY C IPYTUMHU BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHHE (PU3NYECKOIN
BEJIMYHHBI;

aHAIM3UPOBATH (PU3UYECKHE MPOLECCHl U SBJICHUS, HCIONb3Ys (U3HUECKUE
3aKOHBl M NPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCIIEJOBATEIBHOIO U MapauIeIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3akoH Jlxoyima—JleHna, 3aKOH 3JIEKTPOMArHUTHOMU
WHJYKIIMU, 3aKOH MPSMOJIMHEHMHOr0 paclpoCTpaHEHUs CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHeHUEe OMWHITeWHa i (orodddexra,
3aKOH COXpaHEHUs JHEPruu, 3aKOH COXPAHEHMS MMIIYJbCa, 3aKOH COXPaHEHUS
AIEKTPUYECKOIO 3apsi/ia, 3aKOH COXPAaHEHHs MaccOBOrO 4ucia, nocrynarsl bopa,
3aKOH PaJMOAaKTHBHOIO paclaja, Mpu 3TOM pPa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAXKEHUE U YCJIOBHUS (TpaHUIlbl, OOJACTH)
PUMEHUMOCTH;

OIPEEIIATh HAIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOIO IOJISI ITPOBOJAHUKA C
TOKOM, CUJIbl AMriepa u cuiibl JIopeHna;

CTPOUTDH U OMKCHIBATh U300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOMN
JIMH30M;

BBIMIOJHATh AKCHEPUMEHTBHl 10 HCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MCIOJB30BAHMEM IMPSMBIX M KOCBEHHBIX HW3MEPEHUW: NIpPH 3STOM
dbopmynupoBath MpodiieMy/3aady U TUIIOTE3y Y4eOHOIr'o AKCIEpUMEHTa, cOOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYyI0BaHUs, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYHIECTBIISITh MpPsIMble U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPHU
TOM BBIOMpPATh ONTHUMAIBHBIN CIMOCOO M3MEPEHHS U HCIOJB30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPEIIHOCTEN N3MEPEHU;

HCCJEI0BAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH C MCHOJb30BAaHUEM HIPSIMBIX
U3MEPEHMI: TPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3NUECKUX BEIMYMH B BHUJIE€ TaOIUI] U TpadUKOB, JeJaTh
BBIBOJIBI 10 PE3yJbTaTaM HCCIIEOBAaHUS;

coOioiaTh MpaBuiia OE30MACHOTO TpyAa IMpH MPOBEACHUU HCCIEJOBaHUM B
pamMKkax y4eOHOTro »SKCHEpUMEHTa, Y4e€OHO-HCCIEAOBATEIbCKOM U  IMPOEKTHOM
NEeSATENbHOCTA C HCIIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHHUS;

pelaTh pacy€THbIE 3aja4M C SBHO 33JaHHON (PM3HUYECKOU MOJIEIbI0, UCTIOIb3YS
¢u3nyeckue 3aKOHbl U MPUHLUIIBI, HA OCHOBE aHAlM3a YCJIOBHUS 3aJaud BbIOMPAThH
(bU3MUECKYI0 MOJIENb, BBIIACIATh (PU3NYECKHE BEIMYUHBI U (POPMYITbl, HEOOXOIUMbIE



Il €€ PpEeIIeHUs, MPOBOJUTH PACUEThl W OICHUBATh PEATLHOCTh IMOJTYYEHHOI'O
3HaYeHUs (PU3NYECKOIN BEIIMUUHBI;

pemaTh KauyeCTBEHHbIE 3aJaud: BBICTPAMBATH JIOTUYECKU HEMPOTHUBOPEUHBYIO
LETIOYKY PACCYXICHHM C OMOpPOM HAa HM3YyYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SBIICHNUS,

UCIIOJIb30BaTh NP PEIICHUH Y4eOHBIX 3a/7a4 COBpEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUU [JIsl TIOMCKa, CTPYKTYPUPOBAHUSA, HHTEPHPETALNU U MPEACTABICHUS
yu4eOHOM U HAy4dHO-TIOMYJSpHOW HWH(OpMAIMK, TOJYYCHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYy4aeMyr0 HH(HOPMAIIHIO;

OOBSCHATH TIPUHITUIIBI ICUCTBHUS MAIIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pasnuyarh yCIOBHS MX 0€30MacHOr0 UCIOJb30BAHMS B TOBCEAHEBHOM JKU3HU;

MPUBOAUTH MPUMEPHI BKJIala POCCUUCKUX U 3apYyOCKHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU IS
oOecrieyeHus OE30MACHOCTH MpuU OOpalleHuH ¢ TpuOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMU, JJIi COXPAHEHMS 30POBbS U COOIIOJCHUS HOPM 3KOJIOTMYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpYIIE€ C BBIIOJIHCHUEM pPAa3IMYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATh pabOTy TPYMIMbl, PalMOHAIBHO paclpeneisTh OOS3aHHOCTH W
MJIAHUPOBATh JIESITENIbHOCTh B HECTAHJAPTHBIX CUTYyalUAX, aJ€KBATHO OLICHUBATh
BKJIQJI KaXJOTr0 M3 YYaCTHHUKOB TPYIIIBI B pEIIEHHWE paccMaTpUBAEMON MPOOJIEMBI.
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