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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o ¢gu3uke 6a30BOr0 YpOBHS Ha yPOBHE CpEAHET0 00IIero oopazoBanus pa3padoraHa
Ha OCHOBE TOJOXEHUH u TpeOOBaHWI K pe3ylbraTaM OCBOSHHUS OCHOBHOW 00pa3oBaTEbHOMN
nporpammsl, npencrabieHHbIx B PI'OC COO, a takxke ¢ yuérom QeaepanbHON padouell mporpaMMbl
BOCIUTAHMSI W KOHLEMIWU TMpenojaBaHus y4yeOHoro mnpeamera «®dusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

Copnepxanue mporpaMMbl 1O (PU3HMKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI Mupa obydaromuxcs 10 kimacca npu oOyueHun ux (us3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITEIbHOCTHOTO ToaxoAa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusmMm DPI'OC
COO x mIaHUpyeMBIM JHYHOCTHBIM, NPEAMETHBIM M METalpeAMETHBIM pe3ylbTaTaM OOYYeHHs, a
TaKXKe YYUTHIBAET HEOOXOAMMOCTh pEANM3aldU MEXIPEJAMETHBIX CBA3ed (DU3UKU C ECTECTBEHHO-
HAayYHBIMH Y4eOHBIMH TpeaMeTamMu. B Hell ompenensroTcsi OCHOBHBIE LeNU W3Y4eHUS (PU3UKH Ha
ypOBHE cpeAHero ooémiero oOpa3oBaHUs, IUIAHUPYEMble pe3yJbTaThl OCBOEHUS Kypca (GUBHMKU:
JTUYHOCTHBIC, METANIPEIMETHBIC, ITPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

e [IIaHUpPyEMble PEe3ylbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00yUEHUs;

e cojaep:kaHue yueOHoro mpeamMera «Pusnkay mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAas B KaueCcTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ] B CHUCTEMY 3HAHHM 00 OKpYKarolleM MHpE.
[konbHBI Kypc QU3MKH — CHCTEMOOOPA3yIOUINi /sl €CTeCTBEHHO-HAyYHBIX y4eOHBIX HpPEIMETOB,
MIOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB M SIBJIICHUM, M3y4aeMbIX XUMHEH,
ouosoruent, Qusznueckor reorpadueir u acrpoHomueil. Mcronb3oBaHWEe W aKTUBHOE MPUMEHEHUE
¢u3nyeckux 3HAHUM oOmpenenseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, IIOJYyYEHUs HOBBIX MaTEpHAIOB C 3aJaHHBIMU
cBoiicTBaMu U Jpyrux. M3ydyenune UMKy BHOCUT OCHOBHOM BKJIaa B (POPMHpPOBAHHE €CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpa OOyd4aromuxcs, B (OPMHUPOBAHUE YMEHUH NPUMEHSATh HAy4YHBIH METOA
MO3HAHUS MPY BHIMOJTHEHUH UMHU YYEOHBIX UCCIIeIOBAaHUM.

B ocHOBy kypca ¢u3uku JUis ypoBHS CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH ps UIEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM € HEMl Kypc SBISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COZIEp)KUT MaTepual U3 BCeX pa3fenoB (PU3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOH, Tak M
COBPEMEHHOW (PU3UKH.

Hoesa cenepanuszayuu. B cooTBeTCTBUM C HeW Marepuall Kypca (QU3MKU OOBEAMHEH BOKPYT
¢busnueckux teopuil. Benymum B Kypce sBisieTcss (OpMHpPOBaHHE MPEJICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanmuzanust mpeamnosnaraeT MCIOJb30BaHHE T'yMaHUTapHOTO
MoTeHIKana GU3NYecKol HayKH, OCMBICTICHUE CBSI3U Pa3BUTHUS (M3UKH C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHPOBO33pPEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU NMPOOIeMaMH.

Hoes npuknaonoiui nanpasnennocmu. Kypc UMk mpeamnoiaraeT 3HaKOMCTBO C HIMPOKHM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHUHN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoea  skonoeuzayuu  peanusyercsd IOCPEICTBOM  BBEICHHS  DJIEMEHTOB  COJAEpIKaHMUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKHU U



TEXHOJIOTUH, a Takke 00CYXJAeHUs MPOOJIEM PALMOHAIBHOTO MPHUPOIONOIL30BAHUS U IKOJIOTHUECKOM
0€30MacHOCTH.

Crep:KHEeBBIMU JJIEMEHTaMU Kypca (DU3UKH Ha YPOBHE CPEAHET0 00IIero oOpa3oBaHUs SBISIOTCS
¢busnueckue teopun (GopMHUpPOBAHUE MPEACTABICHUI O CTPYKType MOCTPOEHUs (PU3NYECKOU TEOpHH,
ponu (GyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIUIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJIE,
rpaHullaX MPUMEHIUMOCTH TEOPHA, I OMIMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUI U MIPOIECCOB).

CuCTeMHO-eSITETbHOCTHBIN MOAXOM B Kypce (U3MKHM peau3yercsl MpexkIe BCero 3a CuéT
OpraHu3aly HKCIEPUMEHTAIbHON eATeIbHOCTH o0yuaromuxcs. g 6a30Boro ypoBHs Kypca QU3UKH
— 3TO HCMOJb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OPaTOPHBIX
paboT, KoTOphIe B Iporpamme 1o (pu3nke 0O0BEAUHEHBI B OOIIHMN CIUCOK YYCHHUECKUX MPAKTHUYECKUX
paboT. Beienenue B ykazaHHOM IepedHe J1a00paTOpHBIX paboT, MPOBOIUMBIX JJIsSI KOHTPOJIS M OLEHKH,
OCYILIECTBIISICTCS] YYaCTHUKAMH 00pa30BaTeIbHOrO MPoliecca UCX0As U3 0COOCHHOCTEH MIIaHUPOBAHUS U
ocHauleHusi kabuHeta ¢usuku. [Ipm 3TOM obOecriednBaeTcsi OBIAJCHHE OOYYAIOUIMMUCS YMEHUSIMHU
MIPOBOJNTHh KOCBEHHBIC M3MEPEHHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEITUYHH U TIOCTAHOBKY
OTIBITOB I10 TIPOBEPKE MPETIOKEHHBIX THITOTES.

bonbiioe BHUMaHuE yaenseTcsl peUIeHHI0 pacuéTHBIX W KauyecTBEHHBIX 3anad. [lpu stom mms
pacuéTHBIX 3a/lady TPUOPUTETOM SBISIOTCS 3aJa4d C SIBHO 33JaHHON (U3MYECKOH MOJETBIO,
MTO3BOJISIFOIINAE MPUMEHSTh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aenioB. [[Isl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aaHUs
Ha 00BsACHEHHE MPOTEeKaHUsA (PU3NYECKUX SIBICHUN M MPOIIECCOB B OKPYXKAIOIICH >KU3HH, TPEOYIOIue
BbIOOpA (hU3MUECKON MOJIEH ISl CUTYalluH MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GPI'OC COO k marepuasbHO-TEXHHMYECKOMY OOECIIEUEHUIO
yde0HOro mporecca 0a30BBI ypOBEHb Kypca (U3WKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
JOJHKEH M3ydaThCsl B YCJIOBUAX NMPEAMETHOTO kaOuHeTa (PU3UKU WM B YCIOBUSX WHTETPUPOBAHHOTO
KaOuHeTa MPEeIMETOB €CTeCTBEHHO-HAYYHOTO IHKIa. B kaOuHeTe GU3NKU TOMKHO OBITH HEOOXOAMMOE
nmaboparopHOe 00OPYJOBAaHHE IS BBINOJIHCHUS YKAa3aHHBIX B TIporpamme Mmoo (pU3MKe YICHHUSCKUX
MPAKTUYECKHUX PA0OT U JIEMOHCTPAIMOHHOE 000PY/TOBaHHE.

JlemoHcTpannoHHoe 0060pyAoBaHue (HOPMHUPYETCS B COOTBETCTBUHU C MPUHIIMIIOM MHHHMAIbHOM
JIOCTaTOYHOCTH M OOECTeYMBAET MOCTAHOBKY MEPEUYHCIEHHBIX B MporpamMme Mo (U3MKe KIFOYEBBIX
JEMOHCTpAIMA  JUII  WCCIICAOBAHHUS HM3y4aeMBIX SBIICHUH W  TIPOIECCOB, OMIUPHUYSCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHCHHM.

JlabopatopHoe 0oOOpyIOBaHUE AN YYEHHYECKHX MPAKTUYECKHX paboT dopMupyercs B BUIE
TEMaTHYEeCKHX KOMILJIEKTOB M 00ECIeUnBaeTCsA B pacyére OJHOrO0 KOMIUIEKTa Ha JBYX OOYYaroIIUXCS.
TemaTrueckre KOMILIEKTHI JJA0OPATOPHOTO 000PYIOBAHUS JOJIKHBI OBITH ITOCTPOSHBI HA KOMIUIEKCHOM
WCIIOJIb30BAHNN aHAJIOTOBBIX M MH(PPOBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM
B BU/JIE IIU(PPOBLIX T1a00paTOPUH.

OCHOBHBIMU TIENIIMU U3YYEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUEe WHTEpeca W CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HM3yYEHHUIO MPUPOJIBI,

pa3BUTHE UX UHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
e pa3sBUTHE TMPEJACTABICHUH O  HAyYHOM  METOJe TIO3HaHWs ®W  (OPMHUPOBAHHUE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmupoBaHWE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3ydeHUS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUH OOBSACHATH SBICHHUS C HCIOJB30BAHHEM (PH3UYCCKUX 3HAHUNA W
HAy4YHBIX J0Ka3aTeNbCTB;



(dbopMUpOBaHHE TPEICTABICHUN O pOJIM (PU3UKU AJISl PA3BUTHUS APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTmkenue 3THX Leleld 00eceYnBaeTCsl PeIICHHeM CIISIYIOMUX 331a4 B MpoLecce M3y4eHUs
Kypca (U3UKU Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOpPETEHUE CUCTEMBbl 3HAHWH 00 OOmMX (QHU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHUAX, BKIIOUYAS MEXAHWKY, MOJCKYISPHYI (U3HUKY, SJIEKTPOJUHAMHKY, KBaHTOBYIO
(bU3UKY M DJIEMEHTHI aCTPO(DHU3UKH;

dbopMHpOBaHHE YMEHHI NPUMEHSTh TEOPETUYCCKHUE 3HAHMS Uil OOBSICHEHHS (DU3MYSCKHX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS MPAKTUYCCKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,
OCBOCHHE CITIOCOOOB PEIICHHs Pa3IMYHBIX 33]ad C SBHO 33aJaHHON (U3NYECKOH MOJIEIbIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/aHue (U3NYECKON MOJeNU, aJeKBaTHOW
YCIIOBUSIM 3371a4H;

MOHWUMaHUE (PU3NYCCKUX OCHOB U TMPHUHIMIIOB JICHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHNEC METOJAMH CaMOCTOSATEIHHOTO IUIAHUPOBAHUS W TPOBEIACHUS (U3HUECKUX
IKCIIEPUMEHTOB, aHAIM3a W WHTEPIPETalud HWH(OOPMALHUH, OMPEICIICHUS TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;

CO3JIaHWE YCIOBHM JUIS pPa3BUTHS YMEHHUU MPOCKTHO-UCCIEIOBATEIBCKOW, TBOPUYECKOM
JeSITeIbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIil ypoBEHb) HAa YPOBHE CpeaHEro 00I1Iero oopa3oBaHusl OTBOJUTCS
B 10 xacce — 68 yacoB (2 yaca B HECIIO).

[IpennaraeMeiii B mporpamMme 1o (U3MKe MepedeHb JTa0OPATOPHBIX W TPAKTHYECKUX pPaboT
SBIIETCS PEKOMEHJIOBAaHHBIM, YUUTENb JIelaeT BHIOOp MPOBENEHHUs JTa0OpPaTOPHBIX PabOT M OMBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaromnXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS

®u3uka — Hayka o npupoae. Haydnble MeToAbl O3HAHUS OKPYKAIOLIETO MUpa. Posib 3KCIIEpUMEHTa U TEOPUM B IIPOLECCE MMO3HAHUS
OpUPOBI. DKCIEPUMEHT B (PU3HKE.

MogenupoBanue pusnueckux sBieHU U npoueccos. Hayunsle runore3sl. Pusndeckue 3aKOHbI M TeOpUU. ['paHMIIBI TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBHUS.

Posb 1 MecTo ¢pu3nku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.

Jlemoncmpayuu

Amnaiorossle U IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxeHrue. OTHOCUTENIbHOCTh MEXaHUYEeCKOTo ABMxkeHusA. Cucrema orcuéra. TpaekTopusi.

[Tepemernienne, CKOPOCTh (CpedHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEepHabHON TOUKH, UX IPOEKIIUU HA OCH CUCTEMBI
koopauHat. CroXeHue NepeMeNIeHU U CII0KEHHE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJUHEHHOE NBIKeHHE. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MyTH U
NepeMENICHUS] MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneriHoe nsmxeHue. J[BMKEHHE MaTEpPUAIbHOM TOYKHA IO OKPYKHOCTH C MOCTOSIHHOM TO MOIYII0 CKOPOCThIO. YTJIOBas
CKOPOCTb, TUHEWHast CKopocTh. [lepuos u yactota oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHU4ecKue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, LIETIHBIE U PEMEHHbBIE TIEPEIAYN.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[IpeoOpazoBanme MBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBM>XeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LI€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHONICHHS MEXKAY MNYTSIMHU, MPOMJICHHBIMUA TEJIOM 3a IOCJIEIOBATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BPEMEHU IPHU
PaBHOYCKOPEHHOM JIBUJKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutensHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HEpuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoit 3akoH HeroToHa misi MatepuaibHOM TOUku. Tpetuit 3akoH HeroToHa ist
MaTepHualbHbIX TOUEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoibxenus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUSs CKOJIBKEHUS U CUJIa TPEHHSI MTOKOSL.
Koaddutment tpenus. Cuna conpoTUBIIeHUs IPU JBUKSHUU TENA B KUJAKOCTH WU Tase.

[TocTynarenbHOE U BpalaTelbHOE ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMeHT CuiIbl OTHOCHTENIBHO OcH BpaiieHus. [1nedo cumbl. Y ciaoBust paBHOBeCHUs: TBEPIOTO Tea.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHUE: TOAILNITHUKY, IBU)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne MHEpLHH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HerotoHa.

W3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(QOopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaICHHH.

CpaBHEeHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesa. Bumbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydeHue ABMKEHUS OpycKa MO HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT Ux JedopMaliuu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl coxpaneHusn ¢ Mexanuke



NMmnynsc MaTepuaabHOW TOYKHM (Tena), CUCTEMBbl MAaTE€pUAIbHBIX TOYeK. MMIynbc cuibl M M3MEHEHHE MMIYJIbCa Tela. 3aKOH
COXpaHEHHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckas sneprust MaTepuaibHoi Touku. Teopema 00 H3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennmanbHas sHeprus. [loTeHIManbHas 3HEPrust ynpyro AeGOpMHPOBAHHOW MPYXKHHBI. [loTeHLManbHas SHEpPrus Tesna BOIM3U
IIOBEPXHOCTU 3€MJIH.

[ToreHnuanbHble ¥ HEMOTEHUMANbHbIE CUIIbl. CBsI3b Pa0OTHl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW 3HEPruu CHUCTEMbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBIA MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

[Tepexox mMOTEHIIMATFHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C K3MEHEHUEM MEXaHUYECKOM SHEPruM Tejla Ha MIPUMepe PacTsKEHUs PE3MHOBOIO XKIyTa.

Pa3nen 3. Mosekyasipuast puM3MKa M1 TEepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUH U HMX ONbITHOEe oOocHOBaHWe. bpoyHoBckoe nsmxkenue. uddysus.
XapaxkTep JBMKEHHS M B3aUMOJICHCTBUS YacTULl BemiecTBa. MoJienu CTpOEHHUs Tra3oB, JKUJIKOCTEW W TBEPABIX Tel U OOBSCHEHUE CBOWCTB
BEIIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyn. KomuuectBo BemectBa. [loctosaaas ABorapo.

Tennosoe paBHOBecue. Temieparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKON TEOpUHU UIEaNbHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak
Mepa CpeIHEHd KHHETMYECKOW DHEPruu TEIUIOBOro NBMKEHUs vacTull ra3a. Illkanma temnepatyp KenbBuHa. ['a3oBble 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanmprona. M3omporieccsl B HI€aqbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM BeliecTBa. | paduueckoe
IpeJCTaBIeHNE U30IIPOIIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEMIECTBA, POoTOrpaduu MOJIEKYJT OPraHUIECKUX COCTUHECHUM.

OnbITh! 0 AU PY3UH KUAKOCTEHN U Ta30B.



Monens OpOYHOBCKOTO JIBUYKEHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACICTBUA.

Mopaenb, HUTFOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€aTbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEPEHHI 00bEMa KOMHATHI, 1aBJICHUS M TEMIIEpaTyphbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

Tepmonuuamuueckas cucreMa. BHyTpeHHsIst SHEepTrUsi TEPMOIMHAMUYECKOU CUCTEMBI U CIIOCOOBI €€ n3MeHeHusl. KomudyecTBo TemioTsl 1
pabota. BHyTpeHHsIs1 3HEprUs OJJHOATOMHOI'O UJI€aIbHOTO Ta3a. Buabl Teronepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUCHHUE. Y IeTbHAS
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI IPU TEIUIoNepeaaye.

[Tonstue 06 anuabataHoMm mporecce. [lepBrril 3akoH TepmoauHamMuku. [IpuMeHeHre epBoro 3akoHa TEPMOJIMHAMUKU K U30MPOIIECCAM.
['paduueckas uuTepnperanus padoTh rasa.

Bropoii 3akon TepmoannamMuku. HeobpaTuMoCTh TPOLIECCOB B MPUPOJIE.

TeroBbie MammHbl. [IpuHIUOBL ACWCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBaHusi sHeprud B TEIUIOBBIX MamuHax. Koadduiment
MOJIE3HOTO JIeHcTBUS TeruioBoil Mammubl. [{ukn Kapuo u ero kosdduimeHT mone3Horo AeHCTBUSA. DKOJIOTUYECKHE MPOOIEeMbI
TETJIOOHEPTETUKH.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIh BHYTPEHHETO CropaHusi, ObITOBOI XOJIOAUILHUK, KOHAULIUOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW >HEpPruu Tejla NpU COBEPIICHUH padOoThl: BbUIET MPOOKM W3 OYTBUIKM TOJ JEeMCTBHEM CXKATOro BO3AyXa,
HarpeBaHue 3(Qupa B JJATyHHON TpyOKe MyTEM TpeHus (BUAECOAEMOHCTPALINs).

W3meHeHne BHYTpeHHEH aHepruu (TemrepaTypsl) Tea Npu Terionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUTaTEeJIsl.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCONIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIH map.
VY nenbHas TemnoTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONUS CBOWCTB KpucTawioB. Kuakue kpucTtauibl. CoBpeMeHHBIE
MmatepHaibl. [InaBnenue u Kpuctaamu3anus. Y aeiabHas Temora miasnenus. Cyonumanus.



YpaBHEeHHE TEIIOBOTO OanaHca.

TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE: THTPOMETP M TICUXPOMETP, KaJOPUMETP, TEXHOJOTHUU IOIYICHUS
COBPEMEHHBIX MaTepHasoB, B TOM YHCIIe HAHOMaTEPHAaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kurenve npu MOHMKEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILINYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzauus Tea. DIeKTpUuecKkuil 3apsa. JBa Buja aieKTpuueckux 3apsaaoB. [IpoBoAHMKY, TUAIEKTPUKU U MOJYIIPOBOJIHUKU. 3aKOH
COXpaHEHHUs DJIEKTPUYECKOTO 3aps/a.

BsaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslil aleKTpUYecKuil 3apsj. DJeKTpudeckoe mnoje. HanpskEHHOCTh IEKTpUYECKOro
nosst. [IprHIAI cynepno3uiuy MIEKTPUIECKUX Mosiel. JIMHNN HanpsyKEHHOCTH 3JIEKTPUYECKOTO MTOJIS.

Pabora cun snexkrpocratuyeckoro nons. Ilorennuan. PasHocts nmoreHnuanos. [IpoBOAHMKY M JAMAJEKTPUKU B AJIEKTPOCTATUYECKOM
nosie. JIusnekTpudeckas IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KoHeHcaTop. DeKTpoEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHEHCATopa.

TexHu4eckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: HIIEKTPOCKOI, 3JIEKTPOMETp, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3€MIICHUE
AIIEKTPONPUOOPOB, KOHJAEHCATOP, KOMUPOBAIbHBIN anmnapar, CTPyWHBIN PUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TEN.

IIpOoBOHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBHCHMOCTD 3J'IeKTpOéMKOCTI/I IIOCKOI'0 KOHJACHCAaTOopa OT IUIoOmaaru IUIaCTHH, PACCTOSAHUA MCEXKAY HUMH U JII/I:)JICKTpI/I‘IeCKOﬁ
IMPOHUITACMOCTH.



DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS AIeKTprueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DJIEKTPUUYECKOE COIPOTUBIICHHE. Y IEJIbHOE CONpPOTUBIIEHHE BemiecTBa. llocienoBaTenbHoe, napauielibHOE, CMEIIAHHOE COEIMHEHHUE
IIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYIAsA CUJIa U BHYTPEHHEE CONMPOTUBJICHUE MCTOYHHMKA TOKA. 3akoH OMa JjIsi TIOJIHOM (3aMKHYTOM) JIEKTPUUECKON ILIETIH.
KopoTtkoe 3aMbIkanue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJUIOB OT TeMiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. CoOCTBEHHass M TPUMECHAsh MPOBOAMMOCTH MOJYMpoBOAHUKOB. CBoicTBa P-N-mepexona. IlomynmpoBoaHuKOBBIE
npuOOopBI.

DIIEKTPUUYECKHI TOK B paCTBOpaxX U paciuiaBax 3JEKTPOJIMUTOB. DIIEKTPOIUTHYECKAs JUCCOLMALUS. DIEKTPOJIN3.

DIIEKTpUUYECKH TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [lna3ma.

TexHu4ecKkne yCTpoHCTBa M MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHHKH TOKA, dJIEKTPOHATrpeBaTeIbHbIE
NpUOOPBI, AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHBJICHUS, BaKyYyMHBIM JIHOJA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAMPSKEHUSL.

3aBUCHMOCTH COTIPOTUBIICHUS IUIUHIPUUECKUX MPOBOJIHUKOB OT JITUHBI, TJIOIIAIU TTOTIEPEYHOTO CEUCHHS U MaTepuara.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe wu3MepeHue >neKTpoABMKYIed cuiibl. KOpoTkoe 3amMblkaHHWE TalbBaHUYECKOIO 3JIEMEHTa U OLEHKa BHYTPEHHErO
COTIPOTHUBIICHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTH JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.



N3mepenne 3eKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBS3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kkiacce OCyIIECTBISIETCS € YYETOM COJEpKAaTEIbHBIX MEXIPEIMETHBIX CBs3eH C
KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHHU, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemuule nonsmusi, CBSI3aHHBIE C M3yYEHUEM METOJOB HAYYHOTO TO3HAHMS: SIBJICHUE, HAYYHBIH (DaKT, THIOTE3a, GU3NIECKas
BEJIMYMHA, 3aKOH, TeOpus, HabI0JeHIE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, MO/IEIb, H3MEPEHHUE.

Mamemamuxa: pelleHUe CHUCTEMBbl YypaBHEHHMH, JuHeWHas ¢QyHKuusa, mnapabona, runepbona, uX Trpadukd U CBOMHCTBA,
TPUTOHOMETpHUYecKue QYHKIIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU
Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusi: MEXaHUYECKOE JIBFDKCHUE B KHBOW mpupoje, TuQy3usi, 0CMOC, TETUIOOOMEH XKUBBIX OPraHU3MOB (BHIbI TCILIONICPEIAYH,
TEIIOBOE PABHOBECHE), DIIEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsL Macca, TEIIOBbIE CBOMCTBA TBEPIBIX
TEJI, )KUJIKOCTEH U ra30B, MIEKTPUUYECKUE CBOMCTBA METAJIOB, AJICKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAaHUKA.

T'eocpaghus: BIRXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHUE ABMKEHUN C UCHOJIB30BAHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHMKE, MOJIUIMITHUKHU, HCIOJIb30BaHUE
3aKOHA COXPAaHEHHUs HMIyJlIbca B TEXHUKE (pakera, BOAOMET WM ApPYyrue), ABUTATeIb BHYTPEHHErO CrOpaHus, MmapoBas TypOWHA, OBITOBOM
XOJIOAWJIBHUK, KOHAMIIMOHEP, TEXHOJIOTHHU TOJY4YEeHUs COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCIIE HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
AJNIEKTPOCTATUUECKAs] 3alluTa, 3a3eMJICHHE DJIEKTPONMpPUOOPOB, KCEPOKC, CTPYHHBIM MPHUHTEP, DIJIEKTPOHArPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

INNIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUSA INTPOTPAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®Dusnka» Ha ypoOBHE cpeaHero obmiero oOpa3oBaHus (0a30BbI ypOBEHB) OKHO O0OECHIEYUTH
JTIOCTYKCHHE CIICTYIONINX JINIYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yibTaThl OCBOCHUS ydyeOHOro mpenmera «DPH3UKa» JOJDKHBI OTPaXaTh NOTOBHOCTh M CHOCOOHOCTh OOyYaroImuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEW MO3MLIMEH JHUYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIIMX TPAJIUIIMOHHBIM IIEHHOCTSIM POCCUIICKOT0 00IIeCTBa, paciipeHHe )KU3HEHHOTO OIbITa U OIBITA JeSTeIbHOCTH
B IIPOLIECCE pean3alii OCHOBHBIX HAIIPAaBIEHUN BOCIIUTATEIBHOM NEATEIbHOCTH, B TOM YHCIIE B YAaCTH:



1) rpaxaaHCKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIINK 00YUAIOIIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHA POCCUKCKOTO O0IIECTBA,

MPUHSITHE TPATUIIUOHHBIX 00IEUETIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIbHOCTh B HHTEpPEcax TpaKJaHCKOro oOOIIecTBa, y4yacTBOBaTh B CAMOYIpPABICHUU B
00pa30BaTeIbHOIN OpraHu3aluu;

YMEHHE B3aMO/ICHCTBOBATH C COIMATLHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH POCCUIMCKON IPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKCHHUSIM POCCUHUCKHX YUEHBIX B 001aCTH (DU3HKH M TEXHHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTUA YUEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

4)3¢TeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAsi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIEro (PU3HUECKO HayKe;

5)Tpy10BOro BOCIIUTAHMS:

WHTEPEC K pa3InuHbIM chepam mpodecCHOHATTBHON IeATeTbHOCTH, B TOM YHUCIIE CBSI3aHHBIM ¢ (DU3UKONU U TEXHUKOW, YMEHUE COBEPIIAThH
OCO3HAaHHBII BBIOOp OyayIieii mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA IPOTSHKEHUH BCEH KU3HU;

6)3K0J10IrM4eCKOro0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH IKOJIOTUUECKOU KYJIbTYPhI, 0OCO3HAHHE TI100aTbHOTO XapaKTepa SKOJIOTUUECKHUX MPooIeM;

MJIAHUPOBAHUE U OCYILIECTBICHHUE JIEUCTBUI B OKPYXAIOIIEH Cpe/ie HA OCHOBE 3HAHMS 1I€JIe YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHne OMbITa AeITeIbHOCTH YKOIOTUYECKOW HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCSl 3HAaHUH 10 (DU3HKE;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PM3UUYECKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEeATENIbHOCTH, TOTOBHOCTH B TpoIlecce H3yuyeHUs (U3UKA OCYIIECTBISATh MPOEKTHYIO U
MCCJIE0BATENbCKYIO AESITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3naBaTe1bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jornueckue geMcTBUA:
CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONpEACIIATh LIEJU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTH)KCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;
pa3pabaTeIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIONINXCS MaTepUaTbHBIX H HEMAaTEPHUATIBHBIX PECypPCOB;
BHOCHUTH KOPPEKTUBHI B JIEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUM 1ESATEILHOCTH;
KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBUAX PEATHHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEAaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble nccienoBarebcKue AeiCTBHUA.
BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH IMOHATHSAMHI ¥ METOIaMU (PU3HUECKON HAYKH;
BJIQ/IETh HABBIKAMH y4YEOHO-UCCIIEOBATEIbCKON U MPOEKTHOM NEATENbHOCTH B 00JAacTH (PU3UKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITENIbHOMY MTOMCKY METOJIOB pelIeHHs 3aa4d (U3MUECKOTO COAepKaHMs, IPUMEHEHUIO PA3IMYHBIX METO0B MO3HAHMUS;
BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHHMS, €T0 MHTEPIPETALMH, TPEOOPa30BaHNI0 U MPUMEHECHUIO B Pa3IMYHBIX
yUeOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPU CO3AaHUH YUCOHBIX MIPOCKTOB B 00JIACTH (PU3UKH;
BBISIBJIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyaJIM3UPOBaTh 3a7ady, BBIIIBUTATh TMIOTE3Y €€ PEIICHUs, HAXOAUTb apryMEHThI IS
JI0KA3aTeJIbCTBA CBOUX YTBEPKICHHM, 3a/1aBaTh [TApaMETPbl U KPUTEPUU PEILCHUS;
AHAJIM3UPOBATh MOJYYECHHBIE B XOJE€ PEIICHUS 3aJaud PE3yJbTaThbl, KPUTHYECKA OIEHHUBATHh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
VW3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM IEATENHHOCTH, B TOM YUCIIE MIPH U3yYCHUH (PU3UKU;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,
YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIE UJIEH, IIPEIAraTh OPUTHHAIBHBIE OAXOAbI U PELICHUS;
CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.
Pabora ¢ undopmaumeii:
BIIAJICTh HAaBBIKAMH TOJTY4eHHS HHPOpMaIUK PU3NIECKOTO COJAEPIKAHMS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISITh
MOWCK, aHaJIN3, CHCTEMAaTU3allMI0 U UHTEPIIPETALNIO HH(POpMAIUK Pa3IMYHBIX BUAOB U (hOPM MIPEICTABICHHUS,
OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;
WCIIOJIB30BaTh CpeCTBa WH(MOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUWA B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H
OpTaHU3AIMOHHBIX 3a7a4 C COOII0JIEHHEM TPEOOBaHUN APrOHOMHKHU, TEXHUKU O€30MaCHOCTH, TMTHUEHBI, pecypcocOepekeHus, TPaBOBBIX U
ATHYECKUX HOPM, HOpM WH(OPMAIIMOHHON O€30MacCHOCTH;



CO3/1aBaTh TEKCThI (PU3UYECKOTO COACP)KaHUS B Pa3IMYHBIX (PopMarax ¢ yu€TOM Ha3HAueHUS MHPOPMALUU U IEJIEBOW ayIUTOPHH,
BBIOMpAsi ONITUMAIIbHYIO (hOpPMY NIPECTABICHHS U BU3yaIH3alHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON paOOThI;

BBIOMpATh TEMATUKY  METO/bI COBMECTHBIX JCHCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOKHOCTEH KaXKIOTr0 YieHa KOJIJIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOM IEATEIIbHOCTH, OPTaHU30BbIBATH W KOOPJIMHHUPOBATH JNECUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIaH
JEHCTBUH, pacpeIeNIATh POJIH ¢ Y4ETOM MHEHUN YIaCTHHKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOUM pabOThI;

OILICHMBATh KAUECTBO CBOETO BKJIAJa U KaXKIOT0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULIMY HOBU3HBI, OPUTUHAIILHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIICCTBIISITh TO3UTUBHOE CTPATETHYECKOE IOBEJACHHE B Pa3IMYHBIX CHUTYAIUSAX, MPOSBIATH TBOPUYECTBO M BOOOpakeHHE, OBITh
WHULIUATUBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILIECTBIISTH MO3HABATENIbHYIO JAEATEIbHOCTh B O0JIACTH (PU3UKU U aCTPOHOMHHM, BBISBISTH MPOOJIEMbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISATh IJIAH PEIICHUs PAaCUETHBIX M KAYECTBEHHBIX 3a/ay, MJIaH BBIMOJTHEHUS MPAKTUUYECKOH paboTHI ¢ y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHIH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;
JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO M TIPOSBIICHHUIO IPYIUIIMKA B 001acTH (U3HMKH, MOCTOSHHO TOBBHIINIATH CBOM 0Opa30BaTeIbHBIN
KYJIbTYpPHBII YPOBEHB.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;
BJIa/IETh HaBbIKaMU MTO3HABATEJIbHOMN peieKCUN KaK OCO3HAHUS COBEPILIAEMBIX JAEHCTBHUI M MBICIUTEIbHBIX IPOIECCOB, X PE3YIbTATOB
1 OCHOBaHUM;



UCTIOJIb30BaTh MPUEMBI peIEKCUU IS OLICHKH CUTYaIlMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mpouecce 1ocTuKEeHUs TMYHOCTHBIX PE3yJbTaTOB OCBOEHMS MPOrpaMMBbl 10 (U3MKE Ul YPOBHS CPEIHEro OOLIero o0pa3oBaHUs Y
00y4aroIuXcsl COBEPIIEHCTBYETCSI SMOLIMOHATIBHBIN MHTEIIEKT, IPEoiararouil copMUpOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOLMOHAILHOE COCTOSIHUE, BUAETh HAINPABIEHHs Pa3BUTHUS COOCTBEHHON
OIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMUs, BKIIIOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHHE IPHHHMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTD
a/IalITUPOBAThCS K AMOLMOHAIbHBIM U3MEHEHUSAM U MPOSBIATh THOKOCTb, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIOYAIOLIEH cTpeMIIeHHE K JOCTHXKEHUIO LIeNIU U YCIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHUE 1eHCTBOBATh
UCXO/Sl U3 CBOUX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYIMX, YUUTHIBATh €r0 IPU OCYLIECTBIECHUU OOIIECHUS,
CHOCOOHOCTh K COUYBCTBHIO U COINEPEKHUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIMX CIOCOOHOCTH BBICTPAWBATh OTHOLIEHUS C APYIMMHU JIOABMH, 3a00THTHCS, NPOSIBIATh UHTEPEC U
paspemniaTh KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3ylnbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0yUAOLTUXCS
YMEHHMN:

JIEMOHCTPUPOBAaTh Ha MpUMEpax pojib U MecTo (U3UKKM B (DOPMUPOBAHMU COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOMN AEATEIBHOCTH JIFOACH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJAeNei: MaTepuanbHas TOYKa, HHEpUUalTbHas cHCTeMa OTCUETa,
aOCOJIIOTHO TBEPAOE TENO, WACATBHBIN Ta3, MOACINU CTPOCHHS Ta30B, KUAKOCTEH M TBEPIBIX TEN, TOUCYHBIA AICKTPUUCCKUN 3apsij Mpu
pemieHnn GU3NYECKUX 3a/1a4;

pacmo3HaBath (Qpu3UUecKue sIBICHUS (IIPOIECCH) U OOBIICHITh UX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KHHETUIECKOU TEOPUU
CTPOEHHS BEIIECTBA U AJIEKTPOIMHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABMKEHUE, CBOOOIHOE MaeHUE Tell, IBUKCHHE
M0 OKPY>KHOCTH, WHEPIUsA, B3auMojieicTBue Tel, nuddys3us, OpOyHOBCKOE NBMKEHHE, CTPOCHHUE >KHIKOCTEH W TBEPIBIX TEJN, U3MEHEHHE
00béMa Ten mpu HarpeBaHWM (OXJIAKIECHWU), TEMJIOBOE pPaBHOBECHE, HCIIApEHWE, KOHJICHCAIMs, TUIABJICHHE, KPUCTAJUIM3AIlNs, KHUIICHHE,



BII&KHOCTb BO3/yXa, IIOBBILIICHUE JABJICHMS ra3a IIPU €ro HarpeBaHUHU B 3aKPBITOM COCYyIE, CBA3b MEXAY IapaMeTpaMH COCTOSHUSA ras3a B
U30IIpolieccax, MEKTPU3aLUs Tell, B3AUMOICHCTBHE 3aps/I0B;

OIUCBIBATh MEXAHUYECKOE JIBUKEHUE, MCIIOJIb3Ysl (PM3UYECKUE BEJIMYMHBI: KOOPAUHATA, IyTh, NE€PEMEIIEHUE, CKOPOCThb, YCKOPEHHUE,
Mmacca Tena, Cuia, UMIYJbC Tejla, KWHEeTUYeCKasl SHEeprusi, NOTEeHIMaIbHas SHEPrusl, MeXxaHudyeckas paboTa, MEXaHHMUYeCKas MOLIHOCTb; IpU
ONKCAaHUM TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, MX OOO3HAYECHHS W EAMHUIBI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYHMHAMU;

OIKCBIBATh N3YUEHHbIE TEIJIOBbIE CBOIMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOJIb3Ys (PU3NUYECKHE BEIMUMHBI: JaBJICHUE ra3a, TeMIeparypa,
CpelHsAs KUHETHYECKas HHEPrusi XaOTHYECKOIO IBMXKCHMSI MOJIEKYJN, CPEOHEKBAaJpaTU4Has CKOPOCTb MOJEKYJ, KOJHUYECTBO TEIUIOTHI,
BHYTPEHHS 3HEprus, pabora rasza, ko3(p(UIMEHT IO0JIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATElNs; NPU OMNMCAHUM IPABWIBHO TPAaKTOBATh
(GU3NUECKUN CMBICI HCHOJB3YEMBIX BEIWYHH, UX 0003HAUEHHUS M EIUHMIBI, HAXOAWUTH (OPMYIBI, CBS3BIBAIOUINE MAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTUMU BEIIMYUHAM;

OIUCBIBATh U3YYEHHBIE FIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUECKUE SABJICHUS (IIPOLECCHI), UCIOb3Ys (U3NUECKHUE BETMUUHBIL:
JNEKTPUYECKUN 3apsll, IJIEKTPUUYECKOE II0JIEe, HANpPSHKEHHOCTh IOJIA, MOTEHLMAN, Pa3HOCTb IOTEHLMAJIOB; IPU ONHWCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICII HCIOJB3YEMbIX BEIMYUH, MX OOO3HAYCHHS WM EJUHHIBI, YKa3bIBaThb (POPMYIIBI, CBS3BIBAIONINE JITaHHYIO
($u3NYECKYIO BEJIMYUHY C IPYTUMU BEIMUYUHAMU;

aHaAJIM3UPOBaTh (PU3NYECKUE MPOLECCHI U SBJICHHS, UCIIOB3Ysl (PM3NYECKHE 3aKOHBI U IPUHIUIBI: 3aKOH BCEMUPHOTro Tsrorenus, |, Il u
Il 3akoHbl HblOTOHA, 3aKOH COXpaHEHHUs] MEXaHWYECKOH SHEPIuu, 3aKOH COXPAHEHHs] MMITyJbCca, MPUHLMUI CYNEpHO3ULIMU CWJI, TPUHIIMII
PaBHOIIPABHsI MHEPLUAIBHBIX CHCTEM OTCUYETA, MOJEKYJSIPHO-KMHETHYECKYIO TEOPHIO CTPOEHUS BEIIECTBA, I'a30BBIE 3aKOHBI, CBSA3b CPEAHEHN
KMHETUYECKOW 3HEPrHM TEIIOBOTO JBUKEHMSI MOJIEKYJ C aOCOJIOTHOM TemmepaTypoil, IepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOT0 3apsizia, 3akoH KynoHa, mpy 3TOM pazanyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHHE U YCIOBUS
(rpaHu1Bl, 06J1ACTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHbIE TNPUHIUIBI JEUCTBUS MallUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3jnyaTh YCIOBUS HUX O€30IacHOro
HCIIOJIb30BaHNUs B [IOBCETHEBHOW JKU3HH;

BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEI0OBAaHUIO (PU3MUYECKUX SBICHUH U MPOIECCOB C UCIOIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIH,
npu 3ToM (popMyIupoBaTh MpobiIeMy/3ajauy U TUIIOTE3Y YUeOHOTO SKCIepUMEHTa, COOMpaTh YCTaHOBKY M3 MPEASIOKEHHOro 000py10BaHuUs,
MPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbBIE HM3MEpEHUs (PU3MUECKUX BEJIWYUH, IPU ITOM BBIOMpPATh ONTUMANbHBIN CIIOCOO HM3MEpEeHUs U
UCIIOJIB30BaTh U3BECTHBIE METOBI OLIEHKH IOTPEIIHOCTEN U3MEPEHUH;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (U3NYECKMMHU BEIMYMHAMU C HCIOJIb30BAHHWEM HPAMBIX M3MEPEHUH, MpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (U3UYECKUX BEJIWYUH B BHJE TaOIUIl U TrpapuKOB, AeNIaTh BHIBOJBI IO
pe3ynbTaTam MCCIIEIOBAHHUS;



coOmoaTh TpaBwia 0e30MacHOro TpyAa MpPU MPOBEACHUM HCCICNOBAHMNW B paMKax Y4eOHOro OSKCIepUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKON U MPOEKTHOM JAESATEIBHOCTH C UCIIOIB30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB U 1aO0paToOpHOro 000pyI0BAHUS;

penrate pacy€THBIC 33a4M C SBHO 3aJJaHHOW (U3MYECKOH MOJAENbIO, HCHONB3Ys (hr3ndecKkue 3aKOHbI M MPUHIMIBI, HA OCHOBE aHAJIM3a
YCJIOBHS 3a7a4M BBIOMPATh (PU3NYECKYI0 MOJIENb, BBIIEIATh (PU3NUECKUE BEITMUUHBI U (POpMYIIbl, HEOOXOAMMBIE IS €€ PelIeHHs, IIPOBOIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHBI;

pemarh Ka4yeCTBEHHBIE 3a/1a4M: BBICTPAaUBaTh JOTHUECKH HEMPOTHBOPEUYMBYIO IIETIOUKY PACCYKICHHM C OMOPOI HA M3Y4YEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHHS;

UCTIONIb30BaTh TIPH PEIICHWH YYEOHBIX 3a/a4 COBPEMEHHbIC WH(OPMAIIMOHHBIE TEXHOJOTUH JUIS TOUCKA, CTPYKTYPHPOBAHHUS,
UHTEPIIPETAllMU U TPEICTaBICHUS Y4eOHOW M HAayYHO-TIOMYJISAPHON WH(OpManuy, MOTYYEHHOH M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3MPOBATH NOITY4aeMy0 HHPOPMAIIHIO;

NPUBOJINUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOMIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (M3MKE B IMOBCEAHEBHOM JKM3HM JUI oOOecreueHHs Oe30MacHOCTH IMpH OOpalleHHu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMHM, JUIS COXPAHEHUS 3I0POBBSI M COOJIIOJCHUS HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY)KAIOIIEH
cpene;

paboTaThk B TPYyINIE C BHIIOJIHEHHEM pa3JIMYHBIX COLMAIBHBIX POJICH, IUNIAHUPOBAaTh PaOOTy TPYNIBI, PAMOHAIBHO pacIpenessaTh
00513aHHOCTH W IUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIILI B
peleHne paccMaTpuBaeMoil MpoOIEeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHHe Koawecrso 4acon JJ1eKTPOHHbIE OCHOBHBIE BH/BI A1eATEIbHOCTH
Kontpoanr = Ilpaktm | (uu(poBbie)
Ne i/ pa3aesioB U TeM
Bcero | Hble yecKue o0Opa3oBare/bHbIE
MPOrpamMmblI
padoThbI padoTbI pecypcebl
Pazgen 1.OU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
PaccmarpuBaTh OCHOBHBIE BHIBI
bubnmnorexa [IOK JIESITENIBHOCTH , METOIbI

dusnka U METOJIbI

1.1 2 https://m.eds00.ru/ | uccnemoBanus, Gpusmdeckne
HAYYHOT'O TIO3HAHUS
7f41bf72 3aKOHBI U SIBJICHUS, KOTOPbIC H3y4aeT
¢du3uka.
Hroro mo pazueny 2
Pa3znen 2.MEXAHUKA
Hcnonb3oBaHnE KOMIBIOTEPHOMN
MIPEe3EHTAINH, YTOOBI HATIISTHO
bubmorexa LIOK | npencraButs Mexanusm ABHKEHUS T
2.1 Kunemaruka 5 https://m.edsoo.ru/ | Penienue 3ama4 pasHbIX TUIIOB: pacUETHBIE,
7f41bf72 Ka4eCTBEHHBIE, IKCIICPUMEHTAIBHBIC U
rpaduyeckue.
Briensats ¢puzndeckue sBIcHUS.
[TpuMeHTh 3aKOHBI U TIPUHITUITHI
JMHAMUKH JUIST OTTUCAHUS THITHIHBIX
Bubmuoreka HOK | yexannueckux nsmxennit.
2.2 JluHamuka 7 https://m.eds00.ru/ | ITnanupoBaTh ¥ MPOBOAUTHL NPOCTEHIIINE

7f41bf72

9KCIIEPUMEHTAJIbHBIE UCCIIEJOBAHMS,
MIpeICTaBIATh (B BUE TpaduKOB, TabIuII,
pacué€ToB) U HHTEPIPETUPOBATH X
pe3yJIbTATHI.
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Paznnyath METOIBI HAYYHOTO

no3HaHus (HaOIroACHNEe, H3MEPEHHUE,
MOCTPOCHUE THITOTE3, MOJICIIMPOBAHHE,
MOJTyYEHUE CIICJICTBHI) U IPUMEHSATD UX
IIPH ONMCAHUH MEXaHHYCCKUX SIBJICHUM.

Hayuuts ucnons3zoBath
€CTECTBEHHOHAYYHbIE METO/IbI HAOIIOACHHUS,

3aKOHEI Bubmuorexa LIOK M3MEpEeHUsl, SKCIICPUMEHTA, YIaTcs
2.3 COXPAaHEHUS B 6 1 1 https://m.eds00.ru/ | mpuMeHsTH 3aKOHBI COXpaHEHUS UMITYJIbCA
MEXaHHUKE 7f41bf72 Y SHEPTUU MPU MEXAHUYECCKOM JIBUKCHUU
CHCTEM, peIaTh TEOPETHYECKUE U
IKCIIEPUMEHTAJIbHBIC 3aIaUH.
Hroro mo pazueny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
CdopmynupoBaTh OCHOBHBIE ITOJIOKESHUS
MKT;
OCHOBBI PackphITh Hay4YHOE U MEPOBO33PEHUECKOE
bubmorexa [OK 3Haq£HHe 6p(})I;HOBCKOFOpILBI/I)KeI;II/I}I'
MOJICKYJISIPHO- )
3.1 YU . 9 1 https://m.edsoo.ru/
KAHETUIECKOU
7§41bf72 Y CTaHOBUTPH XapaKTep 3aBUCUMOCTH CHIT
TEOpHUH MPUTSDKEHUS U OTTAIKUBAHUS OT
PACCTOSIHUS MEX1y MOJIEKYIIaMH;
HayunTh pemrath KauecTBEHHBIE 331a4H.
Pemrenue 3a/1a4 Ha TETJIOBBIC SIBIICHHS.
o Bu6miorexa LOK YucioBbie pacu€Thl B 33/1a4aX, CBI3aHHBIX C
CHOBBI IpeBpaIieHueM SHEPIHH U3 OJHOTO BUJIA B
3.2 10 1 https://m.edsoo.ru/ ggyrgﬁm P a :
TEPMOJMHAMHKH .
1141bt72 N3yyeHne 6a30BbIX MOHITHH.
PaccMoTpeHue pa3nmiuyHbIX TPOLIECCOB.
33 ArperarHbie 5 bubnnoreka IIOK | M3yyenne arperarnsix cocrosuuii BemecTsa
' COCTOSIHUS https://m.edsoo.ru/ | O0bscHeHne Pa3oBBIX IEPEXOI0B
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BEILIECTBA.
®da3oBbI€ MEPEXOIbI

7f41bf72

Perrenne pacuéTHBIX 3a1a4 C SBHO
3aaHHON (PU3MUECKON MOJICIBIO.
Pemenne KauecTBEHHBIX 3a0a4

Wroro no pazueny 24
Pazpen 4.9JIEKTPOIUHAMUKA
N3yueHune 3neKTpruuecKoro 3apsaa
N3yuenue 3akona Kyinona
Bu6mmotexa LIOK | VI3ydeHue snekrpocTaTnyeckoro moss
4.1 DiekTpocTaThKa 10 https://m.edsoo.ru/ | Peuenne reopernyecknx 3anaq
7f41bf72 HaGmronenue B3auMoneicTBUS TEN
Habumronenue anekrpusanuu Tel Ha
paccTosiHuu
N3yueHne noCTOsIHHOrO 3JIEKTPUUECKOTO
ITocTosiHHBIH
i bubmorexa HOK ;/g;ieHHe TOKOB B pa3JIMYHBIX cpeaax
AIEKTPUIECCKUI _
4.2 tok. ToxH B 12 https://m.edsoo.ru/ Hcnons30BHME 3aKOHOB, OMMCHIBAIOIITNE
pasIMYHBIX Cpeaax 7141bt72 MPOTEKAHUE AIIEKTPUUECKOTO TOKA B
pa3MYHBIX Cpelax, IpHU pelIeHUH 3a1a4
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

10.1

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MECTO (GU3UKHU B (DOPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTUHBI MUpPa, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOHN ACSATEINBHOCTH JIIOIEH

10.2

YYnuTHIBaThH rpadnvibl IPUMCHCHUA U3YUCHHBIX (1)I/I3I/I‘~I€CKI/IX MOHeHeﬁI MarcpHraJibHad TOUYKa, MHEpLUUAJIbHAsA CUCTEMaA
OTC‘léTa, a0COJIIOTHO TBépI[OC TCIIO0, I/I,Z[eaJ'IBHHﬁ ra3; Moacii CTpOCHHUA Ira30B, )KH,Z[KOCTeﬁ u TBép,I[LIX TCII, TOYCUHBIN

ANEKTPUUYECKUH 3apsil — MPU PEelICHUN PU3NYECKUX 33124

10.3

Pacno3naBate Qu3nueckue siBaeHus (Ipolecchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSPHO -
KMHETHYECKOW TEOPUM CTPOEHMsI BEUIECTBA M  DJIEKTPOAVMHAMHUKU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MaJieHue T, ABMKEHUE MO0 OKPYKHOCTH, WHEPILIHs, B3aUMOJICHCTBUE TEII;
nupdy3us, OpOyHOBCKOE JBH)KEHHE, CTPOCHHME KHUAKOCTEH M TBEPABIX TeN, HM3MEHEeHUue o0bEMa Ten mpu
HarpeBaHuM (OXJaXJEHUHU), TEIJIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCAllus, IUIaBJI€HUEe, KpUCTaJUIM3alus,
KHMIIEHHE, BIAXKHOCTh BO3/1yXa, MIOBBILIEHUE AABIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXAY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLECCAX; SJICKTpU3alHA TCII, B3aUMOJICHICTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JBM)KEHHE, HCHOJb3ysl (U3NYECKHE BEIMYMHBL: KOOpJIMHATA, IMYThb, IMEpEeMEIlEHuE,
CKOpPOCTb, YCKOPEHHE, Macca Teja, CWJIa, UMIIYJIbC Tejla, KUHETUYECKas DHEprus, IOTEHLHUAaJIbHas JHEPIHs,
MexaHu4deckass paboTa, MeXaHW4ecKas MOIIHOCTh; NPH ONHCAHUM TNPABHIBHO TPAKTOBATh (PU3MUYECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS M €IMHUIIbI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO

BCJIIMYMHY C APYTHUMU BEINYNHAMU

10.5

OnuchiBaTh U3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHHS, HCIOIB3YyS (U3HUECKUE BEIHYUHBIL:
JaBJICHWE Ta3a, TeMmIepaTypa, CpeaHss KWHETUYeCKas »JHEPrusi XaOTHYECKOTO JBWIKCHHS  MOJICKYII,
CpelHEKBaJIpaTH4YHAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEprus, padoTa raza, Ko3QppuiuueHT

IMOJIE3HOTO Z[eﬁCTBI/ISI TCIIOBOTO ABUIrATCIIA; IIPU OINKMCAHHUU IPABHUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II‘/JI CMBICJI




UCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUYECHHUS M €AMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PH3NYECKYIO

BCIIMYHUHY C APYT'HUMHU BECIINYHHAM

10.6

OnuceiBaTh U3y4YCHHbIE JIEKTPUUYECKUE CBOWCTBA BELIECTBA M DJICKTPUYECKHUE SIBJIEHUS (IIPOLIECCHI), UCIONb3Ys
¢u3nveckre BEIWYMHBI: SJICKTPUUECKUAN 3apsil, SJICKTPUUECKOE IoJIe, HANPsHKEHHOCTh OIS, MOTEHINAN, pa3HOCTh
NOTEHIINAJIOB; IPU OTMMCAHUH MTPABUIILHO TPAKTOBATH (PU3NYECKUNA CMBICI UCTIOIB3YEMBIX BETUYMH, HX 0003HAYCHHUS

U €IMHUILIbI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUUHY C APYTUMHU BeIUYUHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHUS, HCIIONB3Ysl (PU3MUecKre 3aKOHbI U IPUHIUITBL: 3aKOH BCEMHPHOTO
tarotenus, |, |1 u 11l 3akonst HproTOHA, 3aKOH COXpaHEHUS] MEXaHUUYECKOW YHEPTUHU, 3aKOH COXPAaHEHUS UMITYIIbCa,
INPUHUMUIT CYNEPHO3ULMU CHJI, [PUHLMII PABHONPABUS HHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJISPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHHUS BEILLECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEAHEH KMHETUYECKON 3HEPIHH TEIJIOBOTO
JBUKEHUSI MOJIEKYJI C aOCONIOTHOW TeMIepaTypoil, NEepBbIM 3aKOH TEPMOJMHAMHUKU; 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsna, 3akoH KynoHa; mpw 3TOM pa3iuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro

MaTEMAaTUYCCKOC BBIPAKCHUC U YCIIOBUSA (rpaHI/IHH, O6J'I8.CTI/I) IMPUMCHUMOCTHU

10.8

OOBSICHIATh OCHOBHBIE IPUHLMUIIBI IEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inuvarh YCIOBUS UX

0€30I1aCHOTO MCITOJIE30BAHUS B IMOBCEIHEBHOM KH3HU

10.9

BBINONHATE 9KCMIEPUMEHTHI M0 UCCIEI0BaHUIO (PU3NYECKUX SBJICHUH M MPOLIECCOB C UCIOIb30BAHUEM NPSMBIX U
KOCBEHHBIX H3MEpEeHHuil; mpu 3ToM (opMmynupoBaTth MHpodieMy (3alady) U TUIOTE3y y4eOHOro 3KCHEPHUMEHTA,

coOuparh YCTaHOBKY U3 MIPEJIOKEHHOTO0 000PYA0BaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBOJbI

10.10

OCYH_IGCTBJ'ISITB MMPAMBbIC 1 KOCBCHHLIC U3MCPCHUA (I)PI?»PI“IGCKPIX BCJIMYHMH; ITPHU 5TOM BLI6I/IpaTL ONTUMAJIBHBIA CIIOCO0

HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHA HOFpCHlHOCTCﬁ I/ISMCpCHI/Iﬁ

10.11

HCCJ’IG}IOB&TL 3aBUCUMOCTH MCKIAY (1)I/ISI/ILIeCKI/IMI/I BCJIMYNMHAMU C HUCIIOJIB30BAHHUEM IPAMBIX I/ISMepeHI/II\/’I; IIpu 3TOM
KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YIIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (bI/ISI/ILIeCKI/IX BCIIMYHMH B BUJC

Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBaHUA

10.12

CobumoiaTte mpaBUiia 0€30MaCHOTO TpyJa HpU IMPOBEIECHUU HCCIEAOBAaHUNW B paMKax y4yeOHOIro HKCIEPHUMEHTA,
yueOHO-UCCIEeIOBATEIbCKOH ¥ TMPOEKTHOM JIEATENBHOCTH C WCIOJIh30BAaHHEM HW3MEPHUTENBHBIX YCTPOWUCTB U

71a00paTOPHOTO 0O0PYIOBAHHUS

10.13

Pemarp pacuéTHble 3aa4u C SBHO 33aHHON (PU3NUECKON MOJEINbI0, UCIONB3YS (PU3NYECKUE 3aKOHBI U IPUHLIUIIBI,




Ha OCHOBE aHAJIM3a yCJIOBHUS 33a4i BBIOUPATh (PU3UUECKYIO MOJEIb, BBLACTATh (PU3NUECKUE BETUUUHBI U (HOPMYIIHI,
HEOoOXOMMBIE IS €€ PelIeHNs], IPOBOIUTH PACYETH M OLIEHUBATH PEABHOCTD IOJyYSHHOTO 3HAUYeHHs (pru3ndecKon

BCIIMYHUHBI

10.14 Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMUYECKH HEIMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHUN C ONOPOW Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (1)PI31/I‘-IGCKI/IC SABJICHUA

Hcronp30BaTh IpH pEIICHWH YYeOHBIX 3aJad COBPEMEHHbIC WH(OPMAIIMOHHBIE TEXHOJOTMH JUIS TIOMCKa,
10.15 CTPYKTYPUPOBAHUS, MHTEPIPETAINN M NPEACTABICHUS YIeOHONH M HAYYHO-TIOMYJISIPHON MHPOPMALIUH, TTOTYISHHOM

N3 pa3IMYHbIX HCTOUHHUKOB, KPUTHYCCKU aHAJIM3UPOBATH ITOJTYyHaCMYIO I/IH(l)OpMaIlI/IIO

10.16 [IpuBoauTH mpUMEpHl BKIAJa POCCUUCKHX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE

MPOLECCOB OKPYKAKOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA

Hcrnonb30BaTh TEOpEeTUYECKHE 3HAHUS 1O (PU3MKE B TOBCETHEBHOW >KU3HH JUIsl OOecrieueHus 0€30MacHOCTH IMPH
10.17 oOpaiieHun ¢ TpubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, IJIi COXPAHEHHUs 370POBbS U COONIOACHUS HOPM

OKOJOIrH4Y€CKOIro I10BCJICHUA B oxpymaromeﬁ cpeac

PabGorats B rpyIine ¢ BBIOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH, MJIAHUPOBATH PA0OTY TPYMIIBI, PAlIMOHAIBHO
10.18 pacmpenensTh 00s3aHHOCTH U TIAHUPOBAThH JACSITEIBHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJ€KBaTHO OIEHUBATH

BKJIa[l KaKA0T'0 U3 YHaCTHUKOB I'PYIIIIBI B PECHICHUC paCCManHBaeMOﬁ Hp06HeMLI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon
Kon nposepsiemoro 3iemenra IIpoBepsieMble 3J1€eMEHTHI COAEPKAHUS
pasaena
OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A
1 11 ®usznka — Hayka o npupone. Hayunele MeTOABl MO3HaHUSA OKpyKarouero mupa. Poib
' HKCIIEPUMEHTA M TEOPUH B IIPOIlecce MO3HAHUS PUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1.2 MogenupoBanue (GU3NUECKUX SBICHUH U mporeccoB. Hayunble runoresbl. dusznueckue




3aKOHBI W TEOpHH. ['paHUIBI NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHImm
cooTBeTcTBUS. Posb M MecTo ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HOW KapTUHBI

MUpa, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

2 MEXAHHWKA
##HPari#KITHEMATHUKA
911 Mexannueckoe aBHkeHHE. (OTHOCHUTEIBHOCTh MEXaHMUYecKoro JBumxkeHus. Cucrema
o orcuéra. Tpaekropus
[lepemerienne, cKopocTb (CpedHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpPEHHUE
212 MaTepUaIbHON TOYKH, UX NMPOEKIUHU HA OCU CUCTEMBI KoopauHaT. CloKeHue nepeMeIeHui
U CJIIOKEHUE CKOPOCTEH
213 PaBHOMEpHOE M pPaBHOYCKOpEHHOE NPSAMOJIMHEHHOE ABIKeHHE. ['paduKku 3aBUCHMOCTH
o KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHNS MaTEPUaIbHOW TOUKH OT BpPEMEHU
214 CBobomHoe majienue. Y CKopeHue CBOOOTHOTO TaCHUS
2.1 KpuBonuHeliHoe nBH>KeHHME. PaBHOMEpHOE [BM)KEHHME MAaTE€pUaIbHOM TOYKM IIO
2.15 OKPY’KHOCTU.  YIJOBas CKOpOCTb, JHMHEHHas ckopoctb. llepwoxm wu  yacrora.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHE
216 TexHu4yeckue yCTpOMCTBA: CIHMIOMETP, IBWKCHHE CHApsNOB, LEMNHBIE U DPEMEHHBIC
o nepeaadn
[TpakTuyeckue paboTsl. M3MepeHre MIHOBEHHOM CKOpocTH. ccinenqoBanue COOTHOIICHUS
MEXAy IyTSIMH, OPOWJIECHHBIMU TEJIOM 3a IIOCJIEI0BATEIbHbBIE PABHBIE IMPOMEXYTKH
2.1.7 BPEMEHU IIpU PABHOYCKOPEHHOM J[BMKEHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.
W3ydeHue nBuKEeHMs IapUKa B BA3KOM KUAKOCTU. M3yuenue ABmkeHus Tena, OpoIeHHOro
TOPU30HTAIIEHO
2.2 #i#HParH# IMTHAMUKA




ITpunnun otHocurensHocTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUHanbHbIE CUCTEMBI

221 )
oTcuéra
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
923 Bropoii 3akoH HproTOHa Ui MaTepUaJIbHOW TOYKUM B MHEPLHUAIBHOW CHUCTEME OTCUETA
o (UCO). Tpernii 3akon HeroTOHA [I7151 MaTepHATBHBIX TOUEK
224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi ckopocTs. Bec tena
2.25 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHHS W CHIIA TPEHHUS IOKOS.
o Koadduument tpenns. Cuiia CONpOTHBIICHHS TPH JBMXKEHUH TEJa B )KUKOCTH HITH ra3e
2.2.7 [ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Temna
228 MOMEHT CHIIBI OTHOCUTENBHO OCH BpameHus. [1ineqo cuibl. YcioBus paBHOBECHUS TBEPAOTO
o tena B UCO
2.2.9 TexHuueckue ycTponuCcTBa: NOAIIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CIIlyTHUKOB
[TpakTueckue padoTel. WM3ydeHuwe nBukeHUs Opycka MO HAKJIOHHOW IIOCKOCTH TIOJ
2910 JIECTBUEM HECKOJBKUX CHII. McciienoBanne 3aBUCMMOCTH CHII YIIPYTOCTH, BOSHUKAIOIINX B
o nedopMupyeMoil NpyXHMHE U PE3UHOBOM oOO0pas3lle, OT BEIMYMHBI HX JedopMaluu.
HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALLICHUS
###Par##3AKOHbI COXPAHEHHMA B MEXAHUKE
)31 Umnynsc MaTepuanibHOW TOYKH, CHCTEMBl MaTepHalbHBIX ToueK. VMmynbc cuibl U
o M3MEHEHNE UMITyJIbca Teja
2.3 2.3.2 3akoH coxpanenus umiynbca B UCO. PeakTuBHOE TBUKEHUE
2.3.3 Pabora cuiibl
234 MOIIHOCTD CUJTBI
2.3.5 Kunernaeckast sHEprUs MaTepruaabHON TOUKH. TeopemMa 0 KHHETHYECKOW SHEPT U




[TorennuanbHas sHeprud. lloTeHManbHAs SHEPTUS YIPYTro 1e(OPMUPOBAHHON MPYKHUHBI.

238 [ToreHuuanbHas 3HEpPrus Tena BOIM3U MOBEPXHOCTH 3eMIIH
[ToreHnManbHBIe W HEMOTCHIUATbHBIE CHIBL. CBS3b pabOThl HEMOTEHIIMAIBHBIX CHJI C
2.3.7 M3MEHEHUEM MEXaHMYECKOW SHEPruu CHUCTEMbI TeJl. 3aKOH COXPAaHEHHS MEXaHU4EeCKOM
SHEPTrUu
2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
2.3.9 TexHu4eckue ycTpoicTBa: JBUKEHUE PAKET, BOJOMET, KOIIEp, IPYKUHHBINA MTUCTOJIET
23,10 [TpakTueckue paboTbl. M3ydeHuwe CBA3M CKOpPOCTEH Tea IMpH HEYNpyrom yaape.
o HccnenoBanue cBsi3u pabOThHI CUIIBI C U3MEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tela
3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJNHAMUKA
#H#Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU
311 OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW Teopuu. BpoyHOBCKOE NBHKEHHE.
o Huddysus. Xapakrep IBUKEHUS U B3aUMOJIEHCTBUS YaCcTHUIL BELIECTBA
312 Mopenu CTpOeHHMsI Ta30B, KUIAKOCTEH M TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA Ha
o OCHOBE 3TUX MOJECIIEH
3.1.3 Macca monekyn. KomudectBo Bemiectsa. [locrossHHas ABoraapo
31 3.1.4 TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus
. 315 Mopens uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETHYECKOW Teopuu
o MJICABbHOTO Ta3a
316 AOcomoTHass Temreparypa Kak Mepa CpeaHed KHHETHUECKOH SHEpPruu TerIoBOTrO
o nBwkeHus yactull ra3a. [llkana remneparyp KenbBuna
3.1.7 Vpasuenue Knaneiipona — Menzaeneesa. 3akoH JlanbToHa
318 ["a3oBbIe 3akoHbl. M30Mpoiiecchl B HACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BELIECTBA:

U30TepMa, U30Xxopa, n300apa




3.1.9

TexHu4eckue ycTpoiicTBa: TEpMOMETP, OapoOMETp

[IpakTueckue paboTel. M3mMepeHne macchl Bo3ayxa B KilacCHOM KomHare. MccnenoBanue

3110 3aBUCUMOCTH MEXIY MapaMeTpaMH COCTOSIHUS Pa3pe:KEHHOro ra3a
OCHOBbBI TEPMOJAMHAMUWKU

391 TepMmoauHaMuyeckasi cucreMa. BHYTpeHHSST SHEpPTrus TEPMOAMHAMHUYECKON CHUCTEMBI U
o CHOCOOBI €€ U3MEHEHUS

3.2.2 KonuuecTBo TernoTel u pabota. BHyTpeHHsS SHEprusi 0THOATOMHOTO UICAILHOTO Ta3a

393 Bunel Teronepenaun: TerIONPOBOJHOCTh, KOHBEKIUS, U3IydeHUE. TermnoéMKoCcTh Tela.
o VnenpHas TEI0EMKOCTH BellecTBa. Pacy€T komuecTBa TEIJIOTHI IIPH TETUIONEpeaayue

vy [lepBbiii 3akOH TepMOAMHAMHKHU. [IpuMeHeHuEe mMepBOro 3akoHAa TEPMOJAMHAMUKH K

3.9 o usonporeccam. [ paduyeckas naTepIIpeTanus padboThl ra3a
. TemnnoBeie MamuHbL. [IpuHIMIBI [eHCTBUS TEIIOBBIX MamivH. [IpeobpazoBaHus sHEpTUU B
3.25 TeroBbIX MamunHax. Koadduuuent nonesHoro neiictBusa (nanee — KIIJ) tennmosoit
Mammsbl. Hukin Kapao u ero K11/

326 Bropoit 3akon TtepmomuHamuku. HeoOpaTumocTs mpoiieccoB B mpupoje. TemnoBbie
o JIBUTATEITN. DKOJIOTHUECKHE TIPOOJIEMBI TEIUIOIHEPTCTHKU

327 TexHU4YeCcKHue YCTpPOICTBA: JBUTATEh BHYTPEHHETO CrOpaHus, OBITOBON XOJOIWJIHHUK,
o KOHIUIIHOHEP

3.2.8 [TpakTueckue padboTsl. I3Mepenue yneabHOM TemI0EMKOCTH

###Par### AT PEI’ ATHBIE COCTOSHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpa3zoBanne u KoHjeHcamus. VcnmapeHne ©  KumeHWe. YAenpHas TerioTa
3.3 o napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPhl KUTICHUS OT JaBICHHUS
3.3.2 AOcComOTHAs ¥ OTHOCUTEIbHAS BIAXXHOCTh BO3ayXa. HackIeHHbIH map
3.3.3 TBépnoe temo. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPHUCTAIIIIOB.




Kunkne xpucramisl. CoBpeMEeHHbIE MaTEpHUAIIb

3.34 [TnaBneHue u KpucTaumM3anus. Y AelibHas TerioTa miasieHus. Cyomumaniust
3.3.5 VYpaBHeHuUe TEII0BOro O6anaHca

TexHUYECKHUE YCTPOMCTBA: TUTPOMETP H TICHXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU
336 MOJIyYEHUSI COBPEMEHHBIX MaTepUaIOB, B TOM YHCIIe HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTdeckue padboThl. I3MepeHre BIaXHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
###PartH# O JIEKTPOCTATUKA

411 DnexTpu3anus Tei. DJISKTPUIecKui 3apsa. [[Ba Buga 37€KTPUUECKUX 3apsiIoB
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsiaa
414 BzaumopeiictBue 3apsaoB. 3akon Kymona

OnexTpudeckoe rmose. Hampspk€HHOCTh SJEKTPUYECKOTo Mmouist. [IpuHIMIT Cynepro3nuium.
415 JluauK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO

4.1 4.1.6 PaGota cui snexktpocraruueckoro nojst. [lorenmuan. Pa3nocTs noTeHuanios

[TpOBOAHWKN ¥ JUAJNEKTPUKH B IOCTOSSHHOM JJIEKTPHUYECKOM Tiojie. JlmdnmekTpudeckas
AL MIPOHUIIAEMOCTh

OnekTpoéMKocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOpa. JHEPTHs
418 3apsHKEHHOTO KOH/IEHCAaTopa
419 TexHUYECKHE YCTPOHCTBA: DIEKTPOCKOI, JJIEKTPOMETP, AJIEKTPOCTaTHYEeCKas 3alluTa,

o 3a3eMIIeHHE IIEKTPONPHUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBINH IPUHTEP
4.1.10 [TpakTyeckue padoTel. M3mepenue 31eKTpoEMKOCTH KOHIEHCaTopa
4.2 #HHPar###II0CTOSHHBIN DJIEKTPUYECKHWI TOK. TOKH B PA3JIMYHBIX CPEJIAX




YcaoBus CYIICCTBOBAHUA IMOCTOAHHOI'O JJICKTPUYCCKOI'0 TOKaA. HUcrounnku Ttoka. Cmna

421
ToKa. [IoCTOSIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
4.2.3 DJIEKTPUUECKOE COMPOTUBIICHUE. Y JEIbHOE CONTPOTHUBIICHUE BEILIECTBA
4.2.4 [TocnenoBarenbHOE, NapaIeNIbHOE, CMELIAHHOE COEIMHEHUE IPOBOJHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH oy — Jlenna
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
oy anekTpoABKyas cuia (ganee — 3J(C) u BHyTpeHHEe CONpPOTHBIIEHHME MCTOUYHUKA TOKA.
o 3axon OMa AJ1s1 IOJIHOM (3aMKHYTOM) aseKTpudeckoil nenu. Koporkoe 3amblkanne
128 DJEeKTPOHHAs MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIPOTHBIICHHUS METAJIJIOB
o oT Temneparypbl. CBEpXIIPOBOAUMOCTh
4.2.9 DnekTpruueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB
4210 [TonynpoBonuuku. CoOCTBEHHass W TPUMECHAs IPOBOJAUMOCTh MOJYHPOBOJHUKOB.
o CsaoiicTBa p-n nepexoza. [lonynpoBoaHUKOBBIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIIEKTPOIIU3
4912 OnexkTpudyeckuif TOK B Tazax. CaMOCTOSTENbHBI W HECAMOCTOSTEIbHBIH pa3ps.
o PaznuyHble TUIIBI CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma
TexHuueckue YCTpOWCTBA: aMmIepMeTp, BOJBTMETP, pPEOCTaT, MCTOYHUKU TOKa,
1913 AIIEKTpOHArpeBaTesbHble  MPUOOPBI,  DJIEKTPOOCBETUTENbHbIE IPUOOPBI, TEPMOMETP
- COIIPOTHUBIICHUS, BAKYYMHBIM MO, TEPMUCTOPHI U (DOTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIH
JIOJI, TaJTbBAaHUKA
[TpakTueckue paboThl. M3yueHue cMemanHoro CoeIMHEHNs PE3UCTOPOB.
4.2.14 Nzmepenune DJIC ucTouHMKa TOKAa M €ro BHYTpPEHHEro compoTuBieHus. HaOmronenue

AIIEKTPOIIH3A







