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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUM TpenojiaBanus yyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aUsIX Poccuiickoiu Denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10—11 kimaccoB npu oOyueHuun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K mIaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYEHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaaH3aliil MEXKIIPEJAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
e U3ydeHUsl PU3NKK Ha YPOBHE CPEAHErO 00IIero o0pa3oBaHus, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHsI HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOMCTBAMHM U Apyrux. M3ydyenue
(bU3UKKM BHOCUT OCHOBHOM BKJI1a/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaromuxcsi, B (opMuUpoBaHHME yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS NP BBINIOJHEHUH UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHOBY Kypca Qpu3uKku 11l ypOBHS CpEHETr0 00IIero 00pa3oBaHus MOJIOKEH
PAI Uael, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3HKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuszayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TMOTEHIHMana (PU3NUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpuzuku mpeamnoiaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX TMPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXIEHHUs
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (PopMHUpOBAHUE TPEACTABICHUNA O
CTPYKTYpE MNOCTPOEHUSI (GU3HUECKOU TeOpUuH, posid (yHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU AESTENbHOCTU O00Yy4YaroIIUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS U OCHalleHUs kaOuHeTa pusuku. [Ipu
3TOM OO0ecreunBaeTcsi OBJaJCHHE OOYYalOINIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbosbiioe BHUMaHKE yAENSIeTCs PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 3a/1a4.
[Tpu aTOM 7151 pacYETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 33]1a4M C SIBHO 3aJJaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYS 3HAHHUS U3
pa3HbIX pa3znesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIi CUTYyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMu @I'OC COO k MaTeprabHO-TEXHUIECKOMY
obecrneyeHnI0 y4eOHOro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oOmero oOpa3oBaHMS JOJDKEH HM3ydaThCS B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKiIa. B xkabuHeTe PU3MKH JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
buU3MKe yUSHUYECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCcTpanoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPUHIIUIIOM MUHUMAIBHON JOCTAaTOYHOCTH U O0OECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  TMPOIECCOB, OMIIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0OOpymOBaHME ISl YYEHWYECKHMX TPAKTUUECKUX pPadoT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
WCITOJIb30BAHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanume wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyAIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUSHUS OCHOB
CTpPOCHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHMe TpenCTABICHUNA O PONM (PUIUKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTimkeHne dTUX TieNield 00eCTICUMBACTCSl PEIICHUEM CIEAYIONMX 3a/1a4d B

nporiecce u3yueHus Kypca GU3MKM Ha YpPOBHE CPEIHET0 00111ero oOpa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsX, BKIIOYAS MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HM,



e OCBOCHHME CMOCOOOB pELICHUS pa3IUYHBIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEILHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4uH;

e IOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(U3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpIpeTauud HH(pOpManuu,
OIpezieNICHUs JOCTOBEPHOCTH MOJIyYEHHOT'O PE3yJIbTara;

e CO3JaHME YCIIOBUH AJI Pa3BUTUS YMEHMH MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETro

obpazoBanus orBoautcs B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Pabouas nporpamma peanusyercs Ha ocHoBe yueOHuka: 10 kinacc, Mskumes I'. 4,
ITerposa M. JI.
VYyebHuk npenHasHaueH il yyamuxcs 10 kigaccoB, U3yyaromux (GU3NKy Ha

0a30BOM ypOBHE, CO3[aH C YYETOM COBPEMEHHBIX HAyYHBIX MPEICTABICHUNA WU
BKJIFOYAET cleAyromme pasnensl: "Mexanuka", "MonexkynsapHas ¢usuka u
TepMOJIMHAMHKA" 51 "OnekTpoaguHamMuKa" ("OnekTpocraTuka').
Metoauueckuil ammapar y4deOHHKA COCTAaBIISIIOT BOIPOCHI, CHUCTEMa 3aJaHUil,
BKJIFOYAIOLIUX  BBIYMCIUTENBHBIE M TrpaUyecKue 3aJadd, BOMNPOCHI JJIA

oOCyXJeHusi,  COoAepKallue  KA4eCTBeHHbIE  3a7aud,  3aJaHus A
OKCMIEPUMEHTAIBHONW TMPOCKTHON [EATEIBHOCTH, TEMbl peepaToB W IMPOEKTOB,
OTUCaHUS 71a00paTOPHBIX pabor.

Bonpimioe  KOMMYECTBO  KPAacCOUHBIX  WIUTIOCTpaluii, TpaduKOB U  CXeM,
pa3HoOOpa3HbIe BOMPOCHl M 33JaHUSA, a TAKXKE OMOJIHHUTEIbHbIE CBEIACHHUS U
JAIO0OMBITHBIE  (aKThl  CIIOCOOCTBYIOT 3()(PEKTUBHOMY YCBOEHHUIO y4eOHOTO
MmaTepuana.

VY4eOHuk coorBeTcTBYeT DeepaibHOMY IOCy1apCTBEHHOMY CTaHJApTy CPEIHErO
oOmero  oOpasoBanus. PexkomeHI0BaHO  MUHUCTEPCTBOM  IPOCBELICHHE
Poccuiickon denepanum.

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAUBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3kcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH H MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE IBMKEHUE. [[BH)KEHNE MaTEPUATBHON TOYKH MO OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpameHus. LleHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tena, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHUS.

Hanpasiienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, MNPOWUJICHHBIMHA TEIOM 3a
MIOCJICIOBATENBPHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprnosunuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 1711 MAaTEpPUATIbHBIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibxxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUU TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJIM3H MOBEPXHOCTU
3eMJIu.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMATBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TE. 3aKOH
COXpPAaHEHUSI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

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



Mopenp  upeanbHoro raza. OCHOBHOE  YpaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpeIHEel KHWHETHUYECKON SHEpPruu TEIUIOBOro JBHKeHUs uacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akon [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mopenb, nUIIOCTpUpYOIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMEeTPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHaMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buabl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTh NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoMm tpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBI  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHHE: JBUTATEINb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJOJMUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEW 3HEPTUH (TeMIIEpaTyphl) Teaa NpU TEIIoNepeaaye.

OneIT N0 a1nabaTHOMY PAaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHwlii map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT J1aBJICHUSI.

Tsépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayuM3anus. Y gelibHas TerioTa miasiienus. Cyoaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEPHUaJOB, B
TOM YHUCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust U IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnexTpu3zanus Tes. DIeKTpUIecKUil 3apsit. JlBa Buja 3JIeKTPUUECKUX 3apsI0B.
ITpoBOAHMKHM,  IUIEKTPUKM U TOJYHPOBOJHMUKH. 3aKOH  COXpPaHEHUs
AJIEKTPUYECKOTO 3apsifa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yeKTpuueckoro mnois. [IpuHoumn



CYNEPIIO3UIUU 3IEKTPUUECKUX MMOose. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOIO
HOJISL.

Pabota cui anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh MOTEHITHATOB.
[IpOBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[uanekrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJICTUPOBAHUE, MOIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU HA OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U Ira3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUrATEIb BHYTPEHHETO
CropaHus, maponasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOEHUSI Y4eOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHMH, COOTBETCTBYIOIIMX
TPaJUIMOHHBIM HEHHOCTSM POCCUUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M ONIBITA ACATEIBHOCTH B MPOLECCE PEaJu3allii OCHOBHBIX HAIIPABIICHUN
BOCIIMTATEIIbHON JEATEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETIOBEUECKUX T'YMAaHUCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (pyHKUMSAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
JEATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCyIIero (pu3sn4eckor HaykKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEPEC K pa3luyHbiM cdepaMm npodeccruoHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieit mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(pU3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH O (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I€ITEIbHOCTD
VHIUBUyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYaAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBarTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIa/IeTh HaBbIKAMU Y4eOHO-HCCIEA0BATEIBCKON U MPOEKTHOMN AESTENbHOCTU
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOHUCKY
METOJIOB peUIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M M aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOUX
YTBEPKJCHHI, 3a7aBaTh apaMEeTPhl U KPUTEPUU PELICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMyTuUpoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTHHAIBHBIE OAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MHPOpMauu (GU3MUECKOTO COACpNKAHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATh IIOMCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPHpEeTanuio HHOOPMALMUA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOMI0ICHNEM TPEOOBaHN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIMOHHON
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] HPOPMAIIUU U LIETICBOU ayJUTOPUH, BRIOUpPAasi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAIbHbIE YieOHbIE TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUSI C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JCUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloTHI;

OTICHMBATh KaYECTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHIUKA KOMAHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATH HAEU C TO3ULIUN HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKM W CBOCBPEMEHHO NPUHUMATh PEMICHHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroNIUXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJICKT, MIPEAMOJIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON dMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHE, CIOCOOHOCTh aAaNTUPOBATHCI K
YMOILIMOHAIBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniIty o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HAa 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUN:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN ra3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISIPHO-KUMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE,
CBOOOJIHOE MMaJI€HUE TEJI, IBHXKEHHE MO OKPYKHOCTH, WHEpPLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAUIM3alus, KUIICHHUE, BIIAXXKHOCTH
BO3/1yXa, ITOBBILICHUE JABJICHUA 'a3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMM COCTOSIHUS ra3a B M30IPOLECCAX, AIEKTpU3ALU Te,
B3aUMO/JICCTBUE 3aPSJIOB;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKUE BEJINYUHBIL:
KOOpJIMHATa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl DHEprus, IMOTCHUHUAIbHAS JSHEPIUs, MEXaHWYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W EOUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOIO JBHIKCHHS MOJIEKYJI, CPEIHEKBAJApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUN CMBICT HUCHOJb3YEMBIX BEIUYHMH, HX
0003HaUE€HHUA W E€OUHUIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMYHUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIUAJIOB;
OpU ONUCAHUM TPAaBUJIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BETUUYHHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHUsS MEXAHUYECKOW JHEPIuH, 3aKOH COXPAaHECHMsI HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMKA CWI, NPUHLUII PAaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CpEHEH KUHETUYECKOM HEPTUM TEIUIOBOTO JBMIKEHHSI MOJIEKYII C
a0COJIFOTHON TeMIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynrpoBath nmpobieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TaOJIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJayd C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NMUYECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE THGOPMAIIMOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALUN U TPEICTABICHUS
yu4eOHOW W HAy4HO-TIOMYJAPHOM WH(GOpMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATD MOIydaeMyto HHPOPMAIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM JKU3HU AJIs
obecnieyeHrs 0€30MacCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTath B TPYyIIe C BBHINOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
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Ne ni/m P Kontponbnbie IlpakTnyeckue (p )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
’ A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
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IHOYPOYHOE INIVTAHUPOBAHUE

10 KUIACC
Nen/m Tema ypoka Aata
U3yYeHUS

1 ®dusuka — Hayka o npupoje. Hayunbsie METOAbI MO3HAHUS OKPYKAIOIIETO MUPA.

) Posib 1 MecTo (pu3nku B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOH KapTHHBI MUPa, B IPAKTUYECKOM
JESATEIHOCTH JIFOIEH.

3 Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABHKEHHUs. [IepeMenienne, CKopocTs,
YCKOpEHHUE.

4 PaBHOMEpHOE MPSIMOIIMHENHOE JBUKECHUE.

5 PaBHOYCKOpEHHOE NPSIMOIIMHENHOE JIBU)KEHUE.

6 CBoboaHoe majieHne. Y CKOpeHHue CBOOOTHOTO TafCHUSI.

7 KpuBonunelinoe nBuxeHue. /[BuxeHne MarepruaabHON TOUKH 110 OKPY>KHOCTH.

8 [Tpunun otHocuTenbHOCTH ["anunes. UHepumansHbie cuctemsl oTcueTa. [lepBblii 3akoH HeroTOHA.

9 Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoit 3akon HeloToHa A1 MatepuaibHOM TOUKH.

10 Tpetuii 3akoH HproTOHA 1J11 MaTepUAIbHBIX TOYEK.

11 3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

13 Cuna tpenus. Koadounuent tpeaus. Cuina COpoTHUBICHUS MPHU IBUKEHUH TeJla B KHUJIKOCTH WU Ta3e.

14 [ToctynarensHoe U BpaliaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOTO Tesa. MoMeHT cuiibl. [1neuo cumsl.
VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

15 Nmnynbc maTepuanbHOM TOYKH, CUCTEMbBl MATEPUAIIBHBIX TOUYEK. MIMITyJIbC CHITBI. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE IBUIKEHHUE.

16 Pabora u moutHOCTh cuibl. Kunetuueckast sHeprust MarepuainbHoil Touku. Teopema 06 n3MeHeHHH

KUHETUYECKON SHEPIUMU.




[orennmaneHas sueprus. [loreHnmansHas sHeprus ynpyro aehopMupoBaHHON NpyXUHBIL. [loTeHnansHas

17 SHEprus Tejia BOJIN3H MOBEPXHOCTH 3EMIIH.

13 [ToTeHnmanpHbBIC U HEMOTEHIIUAIBHBIE CUITBL. CBsI3b Pa00OTHl HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM YHEPTUu.

19 JlaboparopHas pabota «lccrnenoBanue cBSI3U pabOThI CUIIBI C U3MEHEHHEM MEXaHWYEeCKOW SHEPTUH Tella Ha
pUMepe PACTSKEHUS] PE3UHOBOTO JKI'yTay.

20 KonTtponpHas padora o teme «Kunemaruka. JlnHamuka. 3aKOHBI COXPAHEHHS B MEXAHHUKE).

)1 AHamM3 KOHTPOJIBHOU paboThl. OCHOBHBIC MOJOKEHHS MOJIEKYJIIPHO-KUHETHIECKOH Teopuu. bpoyHoBckoe
neuxkenue. Auddysus.

” XapakTep ABUKEHUS U B3aMMOJICHCTBHS YacTHUIl BellecTBa. MOJEeIu CTPOEHUSI ra30B, KUJIKOCTEH U TBEPIBIX
Tel.

23 Macca monekyin. KonnuectBo Bemectsa. [locrosiHHas ABoraapo.

24 TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

25 Wneanpsusbiii raz B MKT. OcHoBHoe ypaBHeHue MKT.

%6 AOcoroTHas TeMIlepaTypa Kak Mepa cpeiHell KHHETHYECKON SHEPTUH ABMKCHUS MOJICKYJI. Y paBHEHHUE
MenaeneeBa-Knaneiipona.

27 3akon [anbToHa. ['a30BbIC 3aKOHBI.

28 JlaboparopHas pabota «MccrenoBanre 3aBUCIMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO Ta3a.

29 N3omporieccrl B HeaabHOM Ta3e U UX rpaduyecKkoe mpeIcTaBlICHHE.

30 BHyTpeHHsIsI SHEprUs TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ m3MeHeHus. Komn4ecTBO TemIoThH |
pabota. BHyTpeHHSIS SHEPTHUS OJHOATOMHOTO HJIeaIbHOTO ra3a.

31 Bunae! Tenonepenaun.

32 VY aenbHas TEIUIOEMKOCTH BellecTBa. KoMn4ecTBO TEIIOTHI U TeIuionepenade. AanadaTHbIA MPoIecc.

33 I1epBblii 3aKOH TEPMOJAMHAMUKHU U €r0 MPUMEHEHHUE K U30IPOIIECCAM.

34 HeobpaTtumocTs mporieccoB B mpupoze. BTopoii 3akoH TepMOAMHAMUKH.

35 [Tpunmun gevicteus u KII/] TenmoBoi MamuHbI.

36 Hukn Kapno u ero KIT/.




37 DKoJoruyeckre mpooIeMbl TEIUIOIHEPT ETHKY.

38 O6o06matromuii ypok «MonexkynspHas Guznka. OCHOBBI TEPMOJIUHAMUKH.

39 KonTtponsHas padora no teme «MonekyinsipHas ¢puznka. OCHOBBI TEPMOIUHAMUKI.

40 AHanmn3 KOHTPOJIbHOU paboThl. [TlapooOpa3zoBanue u kKoHeHcanws. VicapeHne U KUreHue.

41 AOcCoIoTHAsI 1 OTHOCHUTEIbHAS BIIAXKHOCTH BO3/TyXa. HachImeHHsbIi map.

47 Tsépnoe teno. Kpucrammmueckue u amop@Hslie Tena. AHU30TPONHs CBOMCTB KprcTaioB. JXKuakue
Kpuctamuibl. COBpeMEHHbIE MaTEpHAIbI.

43 [TnaBneHue u KpucTaum3anus. Y aeibHas TermioTa miasnenus. CyomumManms.

44 YpaBHEHHE TEIJIOBOTO OaaHca.

45 DJIeKTpU3anus Tell. DNEKTPUUECKUH 3apsia. JBa BUIa SIEKTPUIECKHUX 3apsI0B.

46 [IpoBogHMKH, TUAIEKTPUKH U MTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsia.

47 BzaumopeiictBue 3apsnoB. 3akoH KynoHa. TodeuHblil 3JIEKTPUYECKUI 3apsil.

43 Hanpssk€HHOCTB 5EKTPUYECKOro moJis. [IpuHIuUI CyIepro3uIu JIEKTPUYECKUX rosiel. JIunuu
HANPSKEHHOCTH.

49 Pabora cun snekTpocraruueckoro nois. [lorennuan. Pa3HOCTh MOTEHIMATIOB.

50 [IpOBOJHUKY 1 TUAJEKTPUKU B JIEKTPOCTATUUECKOM ToJie. [udeKkTprudeckass IpOHUIIAEMOCTb.

51 OnexrpoéMkocTs. Konnencarop.

52 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa. DHEPTHUsl 3apsSyKEHHOTO KOHIEHCATopa.

53 JlaGopatopHas pabota "M3mepeHue 31eKTpoEMKOCTH KOHIeHcaTopa'.

54 [TpunHuMn neicTBUS U IPUMEHEHNE KOHEHCATOPOB, KOMUPOBAIBHOIO anmnapaTa, CTpyHHOTo pUHTEPA.
DneKTpocTaTHUecKast 3alluTa. 3a3eMJIeHHE 3JIEKTPOprOOpOB.

55 DIEKTPUUECKUI TOK, YCIOBHS ero cymectBoBanus. [locrosunbiii Tok. Cuna Toka. Hanpsiokenue.
Conportusnenue. 3akoH Oma 1Sl y4acTKa Lenu.

56 [TocnenoBarenbHOE, MapasiebHOE, CMEIIAHHOE COeIMHEHHE TPOBOIHIKOB. JlabopaTtopHas paboTa
«M3yueHne cMeaHHOr0 COEIMHEHNUS PE3UCTOPOBY.

57 PaboTa 1 MOIIHOCTH AMEKTpUIECKOTo ToKa. 3akoH [[xoynsa-JIeHma.




3akon OMa AJis TOJTHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTtkoe 3ambikanue. JlabopaTopHas pabota

58 «3mepenune DJ1C UCTOUHMKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

59 DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHSI METAINIOB OT TEMIIEPATYpPHI.
CBepXnpoBOAUMOCTb.

60 DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

61 [MomynpoBoiHUKH, UX COOCTBEHHAs ¥ IPUMECHAS TPOBOIUMOCTh. CBOHCTBA p—n-TIepexoa.
[TomynpoBOAHUKOBBIE TIPUOOPHI.

2 DNEKTPUUECKU TOK B paCTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOLIUAIIUS.
DIEKTPOIH3.

63 DIIEKTPUUYECKUH TOK B Tazax. CaMOCTOSTEIbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [1nazma.

64 DJekTpudecKre MpudOphl U yCTPOICTBA U UX MpaKTHUecKoe MpuMeHeHue. [IpaBuia TeXxHuKu 0€30MacHOCTH.

65 O6o0marmuii ypok «JIEKTPOIUHAMHUKA.

66 KonTtponbHas pabota no Teme «DnekTpocTatuka. [IocTOSHHBIN 3JeKTpUYecKuid TOK. TOKM B pa3IMuHBIX
cpenax».

67 AHanmm3 KOHTPOJIBHOU paboThl. Pe3epBHBIN YpOK.

68 PesepBHblit ypok. O6o0maronuii ypok mo remam 10 kiacca.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJBI JJIS1 VAEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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