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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUMA TIpernojiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (hu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyIbTaThl IO roJjaM O0yUYEeHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaMm oOoydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAas B
KauecTBe y4eOHOIo IMpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3HKH — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Vcmosib30BaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIY4EHUSI HOBBIX MAaTe€pHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenune (PuU3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK MPHUHLHIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHUYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoi Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU NESITEIbHOCTU O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM MepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSMHU TPOBOJAUTH KOCBEHHBIE W3MEPEHHUs], HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIbIO, MTO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUM W TMPOIECCOB B OKpY’Karolen
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3MKHN Ha YPOBHE CpeIHEro o0LIEro o0pa3oBaHus JOKEH U3y4aThbCs B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3HKe yYEHHYECKHX MPAKTHYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcd. TeMaThdecKue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUHU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O ponu (DU3UKK A PAa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMbl  3HaHUH 00  o0mux  (PU3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TMOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENIEHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MIO3HAHUS

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MogaenupoBanue (u3NYECKUX SBICHUM M mporeccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LUGPOBBIE H3MEPUTEIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienne, cCKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOUYKH, MX MNPOCKUMH HAa OCH CUCTEMbI KOOPJIHUHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMElICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHne. Y CKOpeHUe CBOOOTHOTO MaICHUS.

KpuBonuHeitHoe  aBvKeHUE. [[BUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE TPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

W3mepenune yckopeHus CBOOOHOTO MaeHHUs.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LIEIBIO ONPEAEIECHNUs MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BA3KOM )KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBeii  3akoH  HeroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUI MaTEpUalIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT Jiehopmaruu.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux aehopMaIium.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuagbHOW TOUYkHM. Teopema 00 H3MEHEHHUU
KMHETHUYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas  SHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHMEM MEXAHMYECKOW SHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgeky/sipHast Gu3nKa 1 TEPMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama Temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HJealbHOTO raza. AOCOJIIOTHAs TemIepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactui rasza. lllkana



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACATbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIocoObI €€ n3MeHeHus. KonnuecTBo TeoThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeNbHAs TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3akOHA TEPMOJMHAMHUKM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNBI ~ OEHCTBHUS  TEMJIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

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

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH sHEepTrun (TeMIiepaTyphl) Tejla Ipu Terlonepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTajuIM3anus. Y AesibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyeckue yCTpOCTBA M NPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pasznea 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOAHWKM, OUAJIEKTPUKU W MOJYINPOBOJHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onektpuueckoe mojne. Hanpsok€HHOCTH  anekTpudeckoro moiid. [IpuHuun
CYIIEPIO3ULIAN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HaNpsiKEHHOCTH DJIEKTPUYECKOTO
OJISL.



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

ODJIEKTPOABHKYILIAasi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi tenu. KopoTtkoe 3aMbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTb
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DNeKTpuuecKuii TOK B Trazax. CaMOCTOATEIbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue HIEKTpoABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBICHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B dKUBOUW NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebOHoro mnpenvera «®duszumka» Ha YpOBHE CpeaHEro oOIIero
obOpa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTh JTOCTHKEHUE CISTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS y4eOHOTo mpenMera «DU3uka» JOJKHbBI
OTpaXaTb TOTOBHOCTb U  CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3WTUBHBIX  BHYTPEHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIECTBAa, pacCIIMPEHUE >KU3HEHHOTO
OTbITa M OMbITa JEATEIHHOCTH B IMPOILIECCE peallu3allid OCHOBHBIX HAmpaBICHHIMA
BOCIIUTATEIBHON JESITELHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTDH TPAKIAHCKON MO3UIIMK 00YYaIOIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUKCKOTO OOIIECTBA;

MPUHATHE  TPAIUIHUOHHBIX  OOIIEUYETOBEUYECKUX  T'yMAHUCTHYECKUX |
JIE€MOKPAaTUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBbHOCTb B HHTEpECax TIPa)kIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbLHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMU HHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, OCTIKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIGHHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE DEIICHHUS,
OpUEHTHPYSICh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI M ILIEHHOCTH, B TOM YHUCIIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKIIOYas 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyuero pu3nvyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHHUSI:

WHTEpEC K pasnuyHbiM chepaM TpodeccHOHaTbHON NeSATeTbHOCTH, B TOM
YHCJie CBA3AHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIE TJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTU
(U3MKH Ha TPOTSKEHUH BCEU KHU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c()OPMUPOBAHHOCTh 3JKOJOTMUYECKOM KYyJNbTYpbl, OCO3HaHHE IJI0OAIBHOTO
XapakTepa 3KOJOTHYECKHUX IpobieM;

IJIAHUPOBAHKUE U OCYILECTBIICHUE JAEUCTBUU B OKPYXKAIOLIEH CPEAE HA OCHOBE
3HAHUA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEeHHUE OMNbITa JEATEIBHOCTH 3KOJOTHMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAaHUWE LEHHOCTH HAy4yHOH JAESITEeNbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUsl QU3NKHU OCYIIECTBISATH MPOCKTHYIO U UCCIEA0BATENbCKYIO AESITENbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue AeiicTBUA:

CaMOCTOATENIbHO  (OpMYyJIMpOBaTh W aKTyaJlu3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN JEITEIIBHOCTH, 3aJaBaTh I1APAMETPhl U KPUTEPUU HX
JOCTHKEHUS,

BBISIBJIAT  3AKOHOMEPHOCTM M MPOTHUBOPEYHMS B  pPacCMaTpPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;

pa3palaThiBaTh IUJIaH PELIEHUS NPOOJEMbl C Y4ETOM aHAIM3a HMEIOIIMXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€SITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKHU TOCIEACTBUN AESATENbHOCTH;

KOOPAMHUPOBATH U BBIMOJIHATH padOTy B YCIOBUSIX peajbHOr0, BUPTYaIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHATUSMU M METOJAMHU
duznyecKoil HayKu;

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIEI0BATEIbCKON U MPOSKTHON EATEIHHOCTH B
o0nactu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IMOHUCKY
METOJIOB peuieHus 3a1ay (U3HUYECKOTO COJEp)KAHMS, MPUMEHEHHIO DPa3INYHbIX
METO/0B ITO3HAHMUS;

BJIAJETh BHJIAMH JCATENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETalluM, MPeoO0pa3OBaHUI0 M TNPHUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIIMsIX, B TOM YHCJIE IPU CO3aHUH YYEOHBIX MPOEKTOB B 00J1acT (PU3UKH;



BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHThI JUIsl I0KA3aTeIbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE€ PpEIIEHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHHWBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYyIHUPOBATh COOCTBEHHBIE 3aJadydl B 00pa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHCJIEC TIPU U3YYCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh [EPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAJIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora c nndopmanmueii:

BJIa/ICTh HAaBBIKAMH TOJIy4eHUs HHGPOpMAIUN (PU3MUECKOTO COACpKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH TIOWCK, aHaJH3,
CUCTEMATHU3allMI0 M HMHTEPHpPETalui0 HH(DOpPMALMU Pa3IUYHbIX BHIOB U (GopM
pEICTABICHUS;

OLICHMBAThH JOCTOBEPHOCTH HH(OpMALIHH;

WCIIONIb30BaTh ~ CPEACTBA  MH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUHM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3alMOHHBIX
3aJ1a4 ¢ cOOJII0/IEHuEM TPeOOBaHUM 3PrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ASTHUYECKUX HOPM, HOpPM HHGOPMAIMOHHOMN
0e30I1acHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COJEpKAHMS B pa3IUYHBIX (QopMarax c
y4€TOM Ha3HauYeHUs MH(OPMALMU U LIEJIEBOW ayAUTOPUM, BHIOMpAs ONTHUMAJIBHYIO
(opMy npeacTaBIeHUS U BU3yaIu3aluu.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA ypoKaX (PU3HKH U BO BHE-YPOUHOM JICSITCIHHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(JIMKTHBIX  CHTYallMi H  CMST4YaTh
KOH(JIUKTBI;

pPa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3pE€HUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOM W WHIWBUIYaJbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHM C Y4E€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXOTO YJIE€HA KOJUICKTUBA;

NPpUHAMATh  [EJIM  COBMECTHOM  JACATEIBHOCTH, OpPTraHU30BBIBATH U
KOOPAWHHUPOBATH JIEMCTBUS ITI0 €€ JOCTHXKECHHWIO: COCTAaBJISATh IUJIaH JCUCTBUH,



pacrpenensiTb pojau ¢ Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KaXJI0r0 yYaCTHUKA KOMaH/IbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TPOEKTHI, OICHWBAaTh HJIEU C TO3UIUH HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE TMOBEACHHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHUE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YueOHbIE AeiCTBUSA
Camoopranusanmusi:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JIACTH
GU3NKK W aCTPOHOMHH, BBISBJISITH MPOOJIEMBbI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEITbHO COCTABJIATh IUJIAH PEIICHHUsS] PAcUETHBIX M Ka4eCTBEHHBIX
3a/1a4, MJIaH BBITIOJTHEHUS MPAKTUYECKOU pabOThl ¢ YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATNIOYTCHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TIPS IOYTCHHM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIULIUA B 00JIacTU
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEILHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUSM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJQJICTh  HABBIKAMHM  TIO3HABATEIIbHONW  pediaekcur  Kak  OCO3HAHUs
COBEpINIAeMBIX JEHCTBUA W MBICIUTEILHBIX TMIPOIECCOB, HUX pE3yIbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPHUEMBI pedIeKCUn JJIsl OICHKH CUTYyalluu, BIOOpA BEPHOTO
pelIeHUS;

YMETh OIICHUBAaTh PHUCKA W CBOCBPEMCHHO NPHHHMATh PEMICHUS 10 UX
CHUKCHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYrUX TIPpH aHalli3e pPe3yJIbTaTOB
NeSTETHbHOCTH;

MIPUHUMATH ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX TIPH aHAJM3Ee pPE3yJIbTaTOB
NEeSATETHHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.



B mpouecce 4OCTHKEHUS JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IPOrPAMMBI I10
busuke A ypoBHS CpemHero o0mero o0pa3oBaHHS Yy O0ydYaroImmMXCs
COBEPILIEHCTBYETCS AMOLMOHAIbHBIN UHTEJIEKT, MpEANOoIararomii
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh ITOHMMATh CBOE AMOLIMOHAIIBHOE
COCTOSIHHE, BUACTh HANpPaBICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAIBHOU CQephl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKJIIOYAIOMIETO0 CAMOKOHTPOJIb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE IIOBEACHHE, CIIOCOOHOCTh aJalTHpPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKIIIOYAIOLIECH CTPEMIICHHE K JOCTHXKECHUIO LIEIHU U
ycnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBaTb HCXOIA M3 CBOHX
BO3MOKHOCTECH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSHUE
APYTUX, YYUTBIBaTh €ro IMpH OCYIIECTBICHUH OOIIEHHS, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOILIECHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoHity o0yuenus B 10 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKUA B (HOPMUPOBAHHUU
COBPEMEHHOW HAay4YHOM KapTHHbBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIIOIEH;

VUYUTHIBATh TPAHUIBI TMPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX MOJICIICH:
MaTepHalibHasl TOYKa, MHEPIMAIbHASI CUCTEMa OTCYETa, aOCOMIOTHO TBEPJOE TEIO,
UJCAIBHBIN Ta3, MOJAEIU CTPOCHHUS Ta30B, XKUIKOCTEH W TBEPIBIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUHN 3apsi/i PU pelieHnH PU3NUECKUX 3a]1ay;

pacrio3HaBath (pu3MUecKue SBJICHUS (MPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TECOPUM CTPOCHUSI BELIECTBA U
3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJMHENHOE JBUXKEHUE,
CBOOOJHOE TAJICHUE TEN, JBM)KCHHE MO OKPYKHOCTH, MHEPIMs, B3aHMMOJICHCTBHE
ten, nuddysus, OPOYHOBCKOE JBUKEHUE, CTPOCHHUE >KUJIKOCTEH M TBEPIBIX Tell,
U3MEHEHHEe 00bEMa Tell MpU HarpeBaHuu (OXJaXKIEHHUU), TEIJIOBOE pPaBHOBECHE,
HCHapEeHne, KOHAECHCALWS, IUIABJIICHUE, KPUCTAJUIM3ALMSA, KHUIIEHHWE, BIIAXKHOCTH
BO3/yXa, IMOBBIIIEHUE [ABJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXJY MapaMeTpamMu COCTOSIHUS Ta3a B HU30IpoLEccax, JIEKTPpU3ALUs TeEl,
B3aUMO/JICICTBUE 3aPsII0B;

OTHUCBHIBATh MEXAHWYECKOE JBWIKEHHE, HUCIOIb3ysd (U3UUYECKHE BEJIUYMHBI:
KOOpJIMHATa, IIyTh, IEPEMELICHHUE, CKOPOCThb, YCKOpPEHHE, Macca TeJjla, CHIIA,



UMITYJIbC TeJla, KMUHETUYECKasl SHEPrus, MOTEHLMadbHas SHEPrus, MeXaHudecKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH ONUCAHWW TPABWIHHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OOO3HAYCHHS W EAUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEJIMYHUHY C JAPYTUMH
BEITUYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIUIOBHIE CBOMCTBA TEN U TEIUJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHME BEJIMYWHBI: JABJICHHE Tas3a, TeMIlepaTypa, CpemHssa
KMHETUYECKasi PHEPTUsl XaOTUYECKOTO ABUKEHUS MOJIEKYJ, CpeIHEKBaJApaTHUUHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHSAS O3Heprusi, pabora rasa,
KO3 QUIIMEHT TOJIE3HOTO JEWCTBUSI TEIJIOBOTO JIBUraTess; MpU  OMHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYHH, UX
0003HaYEHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
(GU3HUECKYIO0 BEJIMUUHY C IPYTUMHU BEJIMYUHAM;

ONMUCHIBATh U3YYECHHBIE AJIEKTPUUECKUE CBOWCTBA BEIIECTBA U AJIECKTPUUECKHUE
ABJICHUS (ITPOLIECCHI), UCIONB3Ys (PU3MYECKUe BETUYMHBL: JICKTPUUECKHUM 3aps,
AJIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTh TOJIsI, OTEHIMAN, Pa3HOCTh MOTEHIIMAIOB,;
MpU  OINMKCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICH HCIOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAYEHUS W €JMHMIIBI, YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEIUYHUHY C APYTUMH BEIMUYUHAMY,

aHaJM3UPOBaTh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIONB3Yys (DU3NUECcKue
3aKOHBI W MPUHIMIBL: 3aKOH BcemMupHoro tarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPAaHEHUSI MEXaHUUECKON SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, TPUHIIUII
CyHEpPHO3ULIMA CWJI, TPUHUUII PABHONPABUS MHEPLHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO0 TEOPHUIO CTPOCHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBS3b
cpeaHel KUHETUYECKOW SHEPruu TEIIOBOTO JIBMXKEHHUS MOJIEKYJ C aOCOJIFOTHOM
TEMIEpaTypoil,  TEpBBIA  3aKOH  TEPMOJUHAMHUKHU,  3aKOH  COXpPAaHECHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyjnoHa, mpu 3>TOM pa3nuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MAaTeMAaTHUYECKOE BBIPAKCHHE W YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MIPUHIIUIBI ICUCTBUS MAIlIMH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MAaCHOTO MCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIECNOBAHUIO (U3UUECKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAHMEM TIPSMBIX U KOCBEHHBIX M3MEPEHHM, MPU HTOM
dbopmynupoBaTh NpodIeMy/3aiady U TUIOTE3y Y4eOHOIo dKCIEPUMEHTa, COOUpaTh
YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHMUsI, TPOBOAUTE OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISATH MPSMBIE U KOCBEHHBIE M3MEPEHUSI (PU3UYECKUX BEIMYWH, MPU
9TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO W3MEPEHUsS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;



UCCIIEIOBaTh  3aBUCUMOCTM  MEXIy  (U3NYECKUMHU  BEIMYMHAMHU  C
UCIOJIb30BaHUEM TMPSMBIX M3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCcHpOBaTh pe3yabTAThl MOTYYCHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BHUJIEC
TaOJIUL ¥ TPaQUKOB, ENATh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEI0BAHUS;

co0nroaTh mnpaBuia 0€30MacHOrO TpyJAa MpHU IMPOBEIECHUU HCCIECJOBAHUN B
pamMkax y4eOHOTO OSKCHEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M MPOECKTHOM
JESTENIbHOCTH C HWCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyIOBaHU;

pemate pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOW (DU3MYECKON MOEIBIO,
UCTIOJb3Ysl PU3NYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJINW3a yCJIOBUS 3aJaul
BBIOMpaATh (PU3UYECKYI0O MOJENb, BBIACIATH (U3NYECKUE BEIUYUHBI U (DOPMYIIHI,
HeoOXoauMBbIe ISl €€ peIIeHHs, MPOBOAUTH PACUYETHl U OLIEHHWBATH PEATBHOCTH
MOJy4YEHHOTO 3HaueHUs (PU3NYECKOI BEIIMUHMHBI;

pelIaTh KaueCTBEHHBIE 3ajjaud: BBICTPAMBaTh JIOTMUECKU HETPOTHBOPEUUBYIO
LENOYKY PacCyKJIEHUN C ONOpOHM Ha HM3yUEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue sBJICHUS;

MCIIOJIb30BAaTh MIPH PEHICHNH YI€OHBIX 33]a4 COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTMM JUIsl MOMCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETALMN U IPEICTaBICHUS
yuyeOHOH M HAy4yHO-NOMYJSpHOW HMH(POpMAIUHM, IOJYYEHHOM U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHHOPMAITHIO;

MPUBOIUTH MPUMEPHI BKIIAJa POCCHUUCKHUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BICHEHNE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MpU OOpalleHHuH € MpUOOpaMu U TEXHUYECKUMH
YCTPOMCTBaMH, JJIsl COXPAaHEHUS! 37IOPOBBS U COONIOJCHUS HOPM SKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpeEJIE;

paboTaTh B TpyNIe C BBHIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pabOTy TpyNMbl, PalUOHAIBHO pacnpeieniarTh OOA3aHHOCTH H
MUTAHUPOBATh JEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalHMsIX, aJeKBATHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOU TPOOIEMBI.
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AJpeca caiTOB B HHTEpPHETE:

https://urok. Isept.ru/dusuka - momgbopka ypoKOB, MPE3CHTAIMN HU3AATEIHCKOTO
noma «IlepBoe ceHTAOPs»

https://fiz.1sept.ru/fizarchive.php - yueOHO-mMeTOmMUYeckas raszera «Dusukay
u3aaTeNIbekoro goMa «IlepBoe ceHTIOps»

https://eidos.ru/ - [leHTp AUCTAHIIMOHHOTO 00pa3oBaHus «DUITOCH

https://fipi.ru/ - denepanbHBI HHCTUTYT MEAATOTHYESCKUX U3MEPCHUIN
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Ne ni/n

HOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

Jara

Ilnan

10A,B

dakr

103

Ilnan

dakr

®dusnka — Hayka o npupoze. Hayunsie
METOBI TIO3HAHUS OKPYKAIOIIETO MUPa

Ponw 1 mecTo pusuku B hopMupoBaHun
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, B
MPAKTUYECKOHN JEATEIbHOCTH JIFOJIeH
Mexanunueckoe nBuxeHre. OTHOCUTEIbLHOCTh
MeXaHH4YecKoro aBrkeHus. [lepemenienue,
CKOPOCTbh, YCKOPEHUE

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

1

PaBHOyCKOpEHHOE NPAMOIMHENHOE
JBUKECHUE

CroOoaHoe majieHre. Y CKOpeHue
CBOOOIHOTO MaJeHUs

KpuBonnHeliHoe nBukeHUE. [[BUKEeHNE
MaTepUalbHON TOYKHU 110 OKPYKHOCTH

10

[Tpunumn otHOcuTensHOCTH ["anumes.
NuepuunaneHbie cuctemsl oTcuera. [IepBbii
3akoH Hprotona

Macca Tena. Cuna. [IpuHuun cynepno3uuuu
cui. Bropoit 3akoH HeroToHa 11
MaTepUaIbHON TOUKHU

Tperuii 3akoH HproTOHA 11711 MarepraibHbIX
TOYEK

11

12

3akoH BceMupHoro taroreHus. Cumna
TskecTH. [lepBas kocMuueckast CKOPOCTh

Cuna ynpyroctu. 3akoH I'yka. Bec tena

13

Cuna tpenus. Koadpduuuent tpenus. Cuna
COIIPOTHUBIIEHUS NPU ABMXKEHUH TeJa B
KHUJIKOCTHU WIN ra3e

14

[ToctynarenbHoe U BpalareiabHOE ABMKEHHE
a0COJIIOTHO TBEPAOTO Tesa. MOMEHT CHIIHI.
[Ineqo cunel. ¥YcnoBust paBHOBeCHs TBEPAOTO
Tena

15

NMnynsc MmaTepraibHONM TOYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK. IMIynbc cuibl. 3aKOH
COXpaHEHUs NMITylbca. PeakTuBHOE




JIBIDKEHHE

16

17

Pa6ota u mourHocTh cuibl. Kunernueckas
sHeprus MmarepuanbHoOi Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTUr

[TorenumaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHsl. lloreHnumanbHas sHeprus tena
BOJIN3H IOBEPXHOCTHU 3eMIIU

18

HOTGHI_[I/IaJIbHLIe N HCIIOTCHIMAJIbHBIC CUJIBI.
CBs3b pa6OTbI HCIIOTCHIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHHMYSCKOM OHEPIrun
CHCTEMBEI Tell. 3aKOH COXpaHCHUA
MEXaHUYeCKOH OHCPI'un

19

JlabopaTopHas padora «UccienoBanue
CBSI3U PadOTHI CUJIBI C H3MEHEHHEM
MeXaHHYeCKOi YHePTHH Tejia Ha puMepe
pACTsI2KEeHHsI Pe3NHOBOT0 KTy Ta»

20

Konrtpoabnas pabora no reme
«Kunematuka. /lunamuka. 3akoHbl
COXpaHEeHHs B MEXaHHKEe»

21

22

23

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBHS
4yacTUIll BeniecTsa. MoJienu CTpOEHHUs ra3os,
KHUAKOCTEN U TBEPABIX TEI

Macca monekyin. KonuyecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneanbusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AbcoutoTHas TeMnepaTypa Kak Mepa cpeHen
KMHETUYECKOM DHEPIUU IBHKCHUS MOJIEKYII.
VYpaBaenue MenaeneeBa-Knaneipona

27

28

29

3akon [lanpToHa. ['a30BbIe 3aKOHBI
JlabopaTopHas padora «UccienoBanue
3aBHCHMOCTH MEXIY NapaMeTpaMu
COCTOSIHHSI Pa3PeKEHHOT0 ra3a»

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂquKoe NpeaACTaBJICHUC




BuyTpeHHss dHEprus TEpMOJUHAMUYECKON
CHCTEMBI U CITIOCOOBI €€ N3MEHEHUSI.

30
KonuyectBo TemnoTsl u pabora. Buytpenuss
SHEPrus 0JJHOATOMHOIO UJEaJbHOI0 rasa

31 Bunel tennonepenaun
VY nenpHas TEMI0EMKOCTb BEIIECTBA.

32 KosngecTBo TEIUIOTHI IPH TEILIONEpeiaye.
AnabaTHBIN MpoIecc

33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K U30IIpoLieccam

34 Heo6paTuMoCTh Mpo1ieccoB B MPUpPOIE.
Bropoii 3aKk0H TepMOJIMHAMUKHU

35 [Tpuniun nevicreus u KIIJ{ TenmoBoi
MalluHbI

36 uxn Kapnao u ero KI1/]

37 DKOJ0THYeCcKHe MPoOIeMbl TETIOIHEPTETUKH

38 Oo6o06mraromuit ypox «MomexymspHas
¢u3uka. OCHOBBI TEPMOAMHAMUKI
KonTtpoabnas pabora no reme

39 «Mouekyasipuas ¢puznka. OCHOBBI
TePMOJIMHAMMKID)

40 [TapooGpa3zoBaHue U KOHACHCALIMSL.
Vicnapenue u KunexHue

41 AOGCOoIIOTHAS M OTHOCHUTENbHAS BIAXXHOCTb
Bo3ayxa. HacelmenHslil map
TBépnoe Teno. Kpucrammmueckue u

42 amop¢Hble Tena. AHU30TPONHS CBOWCTB
KpucTayioB. JKuakue KpucTasuibl.
CoBpeMeHHbIE MaTepHaIIbI

43 [InaBnenue u kpuctauuzanus. Y aenbHas
teruiora miasneHus. Cyoaumanus

44 YpaBHeHHE TEMI0BOro O6amaHca

45 DnexTpu3anus Ten. DNeKTPUIECKUi 3apsil.
JIBa BU/a SIEKTPUUYECKUX 3aps/I0B
[TpoBOTHUKY, TUITIEKTPUKU U

46 MOJIYTIPOBOJTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

47 B3aumonericteue 3apsoB. 3akoH Kynona.
ToueuHblil DJIEKTPUYECKUN 3apsi]

48 Hanpsik€HHOCTD 27€KTPUYECKOTo MOJs.




49

50

[IpuHUUI CyNepIO3UIUU IIEKTPUUECKUX
nosiey. JInHuy HanpsKEHHOCTH

PaboTa cwit 31eKTpoCcTaTHuecKoro moJsl.
Ilorennman. Pa3HoCTh MOTESHITHAIOB
[IpoBOAHMKY U AUDIIEKTPUKH B

SJICKTPOCTATUYCCKOM II0JIC.
HI/IBHCKTpI/I‘ICCKaH IIPOHUIIACMOCTD

51

52

53

OnexrpoémkocTs. Konnencarop
DNeKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOPA.
DOHeprus 3apsKEHHOr0 KOH/EHcaTopa
JlabopaTopnas padora ""U3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'"

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBAJIBLHOTO amnmnapara,
CTPYHHOTO NIPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIeHHE IEKTPOpruOopoB

55

56

57

58

59

DNEeKTPUUECKUN TOK, YCIOBUS €ro
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsoxenue. Conporunenue. 3akoH
Oma 1t yyacTka 1enu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COeTUHEHNE TIPOBOHHUKOB.
JlabGopaTopHas padora «U3yuenue
CMENIAHHOTO COeTHHEHHS PE3UCTOPOB»

PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO TOKA.
3axoH /xoynsa-JleHna

3axon OMa 11 TOJIHOM (3aMKHYTO)
aneKkTpuyeckor nenu. Koporkoe 3ambikaHue.
JlabopaTopnas padora «3mepenne I1C
HCTOYHUKA TOKA M €ro BHYTPEHHero
CONPOTHBJICHUSD

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

DneKkTpryecKkuil TOK B Bakyyme. CBOMCTBa
JJIEKTPOHHBIX IIyYKOB

61

62

[TonynpoBOTHUKH, UX COOCTBEHHAS U
MpUMeCcHas MpoBOAUMOCTh. CBoicTBa p—N-
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DNEKTPUUYECKUN TOK B pacTBOpPax U




pacriaBax 3JIeKTPOJIUTOB.
DNeKTPOIUTUYECKAs TUCCOLUALIHS.
DneKTpoan3

DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSTETbHBIN U HECAMOCTOSTEIIBHBIT 1
pa3psa. Mounus. [1nazma
DnexTpuueckre npudopsl U yCTPOUCTBA U X

64 npakTuueckoe npumenenue. [Ipasuna 1
TEXHHUKHU 0€30MacHOCTH

65 O6o0maromuit ypok «IeKTPOAMHAMHUKAY 1
KounrpoJabHas paéora no reme

66 «uexrTpocraTuka. [locTostHHbIN 1
3JIeKTpU4ecKril TOK. TOKH B pa3/iM4HbIX
cpeaax»

67 PesepsHblil ypok. KonTposabHast padora no 1
TeMme "'"JileKTpoaAMHAMHUKA"

68 PesepBHblil ypok. O6001maromuii ypox mno 1
temam 10 knacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

3|/|HoBbeBa MNMopnucaHo undpposoi

noanuncblo: 3nHOBbEBA
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