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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPEOOBaHMI K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a Ttakxe ¢ ydyéroMm (QeaepanbHON paboyeill mporpamMMbl BOCHUTAHUS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOyvaromuxcsa 10 kimacca npu oOydeHUH
ux (usuke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOIO
nonxoja. [Iporpamma no ¢usuke coorsercrByer TpedoBanusim O@I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEJAMETHBIM M METalpeAMETHBIM pPe3yJibTaTaM
oOy4YeHHUs, a TaK)K€ YUUTHIBAET HEOOXOJUMOCTh peaM3aliid MEKIIPEAMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAy4YHBbIMM Y4e€OHbIMU mpenMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE 11€JIM U3y4eHUs (PU3UKK Ha YPOBHE CPEHETO OOIIEro
oOpa3oBaHus, IUIAHUPYEMbIE€  pe3yibTaThl OCBOCHMSI  Kypca  (U3HKHU:
JUYHOCTHBIC, METANIPEAMETHBIC, IPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GU3MKM Ha 0a30BOM

ypOBHE, B TOM UYHMCJI€ MPEeIMETHBIE pe3yIbTaThI 110 TojaM 00y4eHHUs;

e cojepxanue yuyeOHoro npeamera «duszuka» mo rogam oOydeHuUs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJIbI, BHICTYMAas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHUH 00 okpyxkatomeM wupe. IlkonbHbI Kypc Gu3ukn —
CUCTEMOOOPA3YIOMIMI  JUIsI  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbKY (hU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHHIH,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usnyeckol reorpadueil U acTpOHOMHUEH.
Hcnonb3oBanue W aKTUBHOE MPUMEHEHUE (PU3MUYECKUX 3HAHWUN OIpeaeseT
XapakTep W pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYyYEHHS] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoricTBaMHU ® Apyrux. HM3ydeHwme (U3NKK BHOCHUT OCHOBHOM BKJIQJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa O0Oyd4arouuxcs, B
dbopMupoBaHME YMEHUW TPUMEHATH HAYYHBI METOJN TIO3HAHUS TpHU
BBITIOJTHEHUU UMHU YU4E€OHBIX UCCIICTOBAHMM.

B ocHOBy kypca (pu3mku I8 YPOBHS CpPEIHETO OOIINero oOpa3oBaHHS
IIOJIOXKEH PsJl HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHILHUIBI €ro
IIOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PU3HMKH, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOU, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEl Marepuan Kypca (U3HKH
o0beIMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(GopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U
ToJIE.

Hoesa cymanumapuzayuu. EE peanuzanus NpearosiaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIIMAaNa (PU3NUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
Gu3uMKn C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOIeMaMHu.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHHUS 3JEMEHTOB
collepKaHMs, TOCBAMIEHHBIX SKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHHKHA M TEXHOJIOTHH, a TaKXKe 00CYKICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep)XKHEBBIMH JJIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SABISAIOTCA puznyeckue Teopuu (hopMHpOBaHUE MPEACTABICHUHN O
CTPYKTYpE TIOCTpOCHUS (PU3NUIECKO Teopuu, poi (yHIaMEHTAIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, I OINHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCORB).

CHCTeMHO-/ICSITCIIBHOCTHRIM TOAX0 B Kypce (DHU3UKH peaTu3yeTcs
NpeXae BCEro 3a CYET OpraHM3alli OSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHMEHTOB U J1a0OPATOPHBIX
paboT, KOTOophle B TporpaMme Mo (u3uke OOBEIWHEHBI B OONIUH CITHMCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4aCTHUKaMu  00pa30oBaTEIBLHOTO TMpoIecca MCXOAS M3  0COOEHHOCTEH
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISAETCS PCIICHUIO PACYETHBIX M KAaYECTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3aJ]a4H C SIBHO
3alaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pa3HbBIX pasnenoB. [l KadecTBEHHBIX 3a7ad MPUOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBICHEHHE MPOTEeKaHUs (U3NYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIlu TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOeCIedYeHHI0 Yy4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEeJIMETOB €CTeCTBEHHO-HAYYHOro IHKIA. B kaOuHeTe (QuU3NKU
JOJKHO OBITh HEOOXOaUMOE JTabopaTopHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmonHoe obOopynoBaHue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTAaTOYHOCTH H O00ECTeYrMBaeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIIOUEBBIX JIEMOHCTPALMA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpymOBaHHWE [JIs YYCHHYECKHX MPAKTUIECKUX pPadOT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CIIeYNBaETCS B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCII0JIb30BAaHUHU AHAJIIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.
OCHOBHBIMHM LIEJISIMHU U3yY€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHIO TPUPOIBI, PA3BUTHE MX HHTEIJICKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHONIICHHSI K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa WU3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (yHIAMCHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABIICHUN O POJIU (U3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1efiei obecrieunBaeTcsl pEIeHHEeM CIEeIYIONINX 3a1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3MKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI acTPODU3UKH;

dbopMHUpOoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M MPUHATHUS
IIPAKTUYECKUX PEHICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHHE CIOCOOOB pELIEHMs pa3iIMuYHbIX 3aJad C SBHO 3aJaHHON
¢usnyeckoil MOJENbo, 3a7ad, MOAPA3yMEBAIOIIMX CaMOCTOSITEIIBHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIIOBUSAM 3a/1auH;
HOHMMaHue (HU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKMX IIPOLIECCOB, HUX BIUSHHAA Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHNE METOAaMHU CaMOCTOSATEIBHOTO IJIAHUPOBAaHUS U IPOBEICHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpEeTaluu HHPOpMaIuy,
OIpPEENEHMS] TOCTOBEPHOCTH NOJYYEHHOI'O PE3ylIbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIE0BATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha u3ydenne ¢usuku (6a30BbI YpOBEHB) HAa YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 68 yacos: B 10 kimacce — 68 dacoB (2 yaca B HEEIIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MEepeveHb Ja0OpAaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JeElaeT BBIOOD
MPOBENICHUs JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0CcoOeHHOCTEH 00y4JarommXcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepuMeHTa W TEOPUHM B IIPOLIECCE ITO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. HayduHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonmHeitHoe paBmkeHue. JIBM)KEHHME MaTE€pHaIbHOM TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSIOB, IICMTHBIC U PEMEHHBIC TIEPEIayu.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenne nBvkeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIYy NYTAMHU, NPOMJICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPH PaBHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuxa

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. Ilpunuun cynepnosuiuu cuil. BTopoll 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

3akoH BceMupHoro TtsaroteHus. Cuia Tsbkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHws.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMIIYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuanbHON Touku. Teopema 00 M3MEHEHHH
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIBHBIX CWJI C U3MEHEHUEM MEXAaHWYECKOW SHEPIrHUM CUCTEMBI TEl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUJIBI C HM3MEHEHHEM MEXaHUYeCKOU
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe maBuxeHue. Juddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICMCTBHUSI 4acTHUI] BeuiectBa. Mojaenu CTpOCHUSI Ta3oB,
KUJKOCTEeH M TBEPJBIX TET U OOBSICHCHUE CBOMCTB BEIIECTBA HAa OCHOBE ITHX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHoBecue. Temmepatypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B UaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCAUHEHHUI.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEalbHOTO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3yxa B KJIACCHONW KOMHATE HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBAa. KOIMYECTBO TEMIIOTHI IPHU TEILIONEPEIaUe.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE TPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKU TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOACMOHCTpAIIHS).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOcomtoTHas
U OTHOCHUTENbHAs BIAXXHOCTh BO3Ayxa. HackleHHbI nap. YaenpHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHM30TPOMUS
CBOMCTB KpucTtaymioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBneHue u kpucTanau3anus. Y qeiapHas TeruioTa riasnenus. Cyomumanus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsinoB. [IpOBOAHUKM, MUAIEKTPUKUA U TOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsa. Dnekrpudeckoe nosie. Hanpssk€HHOCTD anektpudeckoro mois. [Ipuanun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIpsKEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHUIAEMOCTbD.

DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJEHCATOpA.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOIMMPOBAJIBbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHUS JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIEKTPUUECKOE COMPOTHUBJIEHUE. YEIbHOE CONPOTHUBICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBJIEHNE UCTOYHUKA TOKA.
3akoH Owma i m1oJHOW (3aMKHYTOM) »aiekTpudeckod uenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOCTBeHHass W NpUMECHasT  IPOBOJAMMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUYECKUM TOK B razax. CamMOCTOSTENIbHBIM W HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
UON, TEPMUCTOPBI ¥  (POTOPE3UCTOPHI,  IMOTYMPOBOJHUKOBBIA IO/,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomui

N3y4yeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce oCyIIECTBIISETCS C
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TNHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypPAaBHEHWM, JMHEWHas QYHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJIUHAT,
CJI0’KEHUE BEKTOPOB.

Buonoeua: MexaHWueckoe MABIKEHUE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEU U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TAJIbBAHUKA.

l'eoepagpusa: BIaxXHOCTb BO31yXa, BETPbI, 0aApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHus, ImapoBas TypOMHa, OBITOBOW XOJOAWJIBHUK, KOHIULIUOHEDP,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpEIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yIbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznkay
JOJDKHBI ~ OTpa)xaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHUEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOro  OOIIEeCTBa,
pacuIupeHrue JKMU3HEHHOTO ONBbITa W OINbITAa JIESITEJIBHOCTH B Tpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBHON NESITETbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOYyYaloIIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUMX T'YMAHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX T'PAKIaHCKOTO
oO0IIIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE  B3aUMOJAEHCTBOBaTH C  COIMAJIbHBIMHU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOU! U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4dHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3iIuyHbIM cdepam mpodhecCHOHATHHON NeATeTbHOCTH, B TOM
quclie CBSA3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccuu W peamnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U €camMOOOpa3OBaHUIO B
o0sacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS:



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OINbITa JEITEIBHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOEKTHYIO UM HCCIIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTeJbHbIE YHUBEPCAJbHbBIE YUeOHbIE TeiiCTBUS
Ba3oBble JJoruueckue JelHcTBUA:

CaMOCTOATEILHO  (OPMYIUPOBaTHh W  aKTyaJIM3UPOBaTh  MIPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

OTpENENATh MEU JACATCIBHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPUH HX
TIOCTH)KEHHS;

BBISBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PacCMaTPHBACMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepuaJbHbIX U HEMaTEepUaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKH TOCJIECACTBUMN JEATEIbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJIbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMU TOHATHUAMH U METOJIaMHU
bu3MIecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEIBLCKOM u MPOEKTHOMN
NEATeIbHOCTH B 00JlacTH  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3UIECKOTO
COJIepKaHMsI, IPUMEHESHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BUJAMH JICSITCIHPHOCTH IO IIOJYYCHHUIO HOBOT'O 3HAHHUS, €T0
HHTEPIPETAllMH, NPeoOpa30BaHUI0 M IMPHUMEHCHUIO B PA3IMYHBIX YICOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3WpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHMS, HaXOJUTh apryMEHTHI JIUIS JIOKa3aTeIbCTBA
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh apaMETPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peNIeHHUS 3aJlaud Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATh HMX JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh W (POpMYIHUpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEILHOMN
NEATCIILHOCTH, B TOM YHCJIC TIPH U3YYCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;



yMETh TEPEHOCUTh 3HaHUA MO (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TOIXOAbl U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
W3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATH MMOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3InuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUH  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C COONIIOJIEHUEM TPEOOBaHUN APrOHOMUKHU, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCypcOoCOEpeKEeHUsI, TTPABOBBIX U ATUUECKUX HOPM,
HOpM MHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DMU3UYECKOTO COJCpPKaHUS B Pas3IMUHBIX (opmaTax C
y4éTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIEHWE Ha ypokax (U3MKK U BO BHEYPOYHOM
JIEATSIILHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalldid W CMATYaTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaIbHON PabOTHI;

BBLIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIINX
WHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JIESTEIbHOCTH, OPraHW30BbIBaTH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOMU PabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO yYacTHHKAa KOMAaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHMYECKOE TMOBEICHUE B PA3JIAYHBIX
CUTYAITUAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh I[O3HABATEIIBHYI) JIESITEIBHOCTh B
obmacth (U3UKM W ACTPOHOMHUH, BBISIBISATH MPOOJEMBI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TMPOSBICHUIO 3PYIULMU B 0OJACTH
(u3MKK, TOCTOSHHO TMOBBIIIATH CBOW 0O0pa30BAaTENbHBIA M KYJIbTYPHbBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMM II03HABATENbHOW pedieKcud KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTrUX MpU aHAJU3€ pPe3yJbTaTOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce 1OCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOTrPaMMBI
no (Qusuke I YPOBHS CpeIHEero oOImiero oOpa3oBaHUsS Yy OOYYArOITUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

OMOIMOHAILHOE COCTOSIHHE, BUJICTh HAIPABICHUS Pa3BHTHS COOCTBECHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
OMOIMOHAILHBIM HM3MEHEHHSIM U TPOSBISTH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LICITH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOLMOHAIBHOE
COCTOSIHME JpPYTHX, YyUYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHU:



JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJIO, MICAIbHBIM I'a3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECKUH 3aps]] IPU pelIeHUH PU3UUECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJIEKTPOJAWHAMHMKHA: PABHOMEPHOE W  PABHOYCKOPEHHOE
OpsIMOJIMHENHOE  JABWKEHUE, CBOOOJHOE TAJEHUE Tel, JBIXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUIaBJIEHUE, KPUCTAJIM3AlUs, KHUIIEHWE, BIAXXHOCTh BO3/1YyXd, IIOBBIIICHHE
JNABJICHHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJEKTpu3auus Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATa, MyThb, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, mMacca Teja, Cuia,
UMITyJIbC ~ TENa, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HUCMONB3YEMBIX BETUYMH, UX 00O3HAUYCHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUNHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPECHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O03HAYEHUS W EIUHUIIBI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BETUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, JIEKTPUUECKOE M0JI€, HANPSHKEHHOCTD MOJIsL, MOTEHIUA,
pa3HOCTh MOTEHLMAIOB; NPU OMHCAHWU NPABUIBHO TPAKTOBAaTh (U3UYECKUUN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS W €JAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHaJIM3UpPOBaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCIHOJB3YS
¢usznueckre 3aKOHBI U TMPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u III
3aKkOHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruHU, 3aKOH
COXpPAaHEHHUsI UMITYJIbCA, TPUHLIHN CYNEPIO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMS BEIIECTBA, TA30BbIC 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON DHEPTUU
TEIUIOBOTO JIBMDKEHUS MOJIEKYJ C aOCOJIOTHOW TeMIlepaTypoi, MepBhI 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOro 3apsiaa, 3axkoH KyroHa,
IIPU 3TOM PA3JIMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTEMAaTHYECKOE
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIUIBI JCWCTBUS MAIIWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBHUS MX 0€30MaCHOTO UCIOIb30BAHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh AKCIEPUMEHTHI IO MCCIIECIOBAHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIIITh MPSIMbIE U KOCBEHHBIC M3MEpPEHUs (PU3NYECKUX BEJIMYMH,
MpU 3TOM BHIOMpATh ONTHUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BAThH
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMHU C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIIEOBAHUM
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHBl W TMPUHIIMIBI, Ha OCHOBE aHaIW3a YCJIOBUS
3a/1a4d BbIOMPATh (DU3NUECKYI0 MOJICIb, BBIICIATh (PU3UUYECKUE BEIUYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarhb KayeCTBEHHbBIE 3a/layu: BBICTPANBATh JIOTUYECKU
HENPOTUBOPEUUBYIO 1IEMIOYKY PACCYX ACHUN C OMOPOW Ha M3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UH(POPMAIIMOHHBIE ~ TEXHOJOTMWM  JUIsl  TIOHCKAa, CTPYKTYpUpPOBaAHUS,
UHTEPIPETAlMd M TPEACTaBICHUS y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIIMK, TIONYYCHHOW W3  Pa3UYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 1O (PU3MKE B TTOBCEIHEBHON KU3HU
st obecrieueHuss 0€30MacCHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KalOLEl cpefie;

paboTaTh B TpPYIIE C BBINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIbI, PAallMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IUIAHUPOBATh  JICATEILHOCTh B  HECTAaHAAPTHBIX CHUTYyallUaX, aJeKBaTHO
OIICHWBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYNIBl B  PEIICHUE
paccMaTpruBaeMoOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Paznen 1. PUBUKA U METO/JbI HAYUYHOI'O IIO3HAHUSA
11 dusnka 1 METOIBI 5 bu6moteka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia S https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
flmamiia ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bubmmoreka [{OK
' TEPMOAUHAMHUKH https://m.edso0.ru/7f41bf72
ArperarHbie
33 COCTOSIHUS 5 bubnuorexa [JOK
' BenectBa. MasoBble https://m.edso0.ru/7f41bf72
IIEPEXO0 1Bl
Hroro no pazneny 24

Paspnen 4. JIEKTPOIMHAMUKA

bu6moreka [IOK
4.1
MeKTpOCTATHIa 10 https://m.edsoo0.ru/7f41bf72
ITocTostHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [JOK
' Toxu B pa3TuuHbIX https://m.edso0.ru/7f41bf72
cpenax
Htoro 1o paszeny 22
PesepBHOE BpeMst 2
OBUIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



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




MPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI
cpeaHero oouiero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpHUMEpax pojb U MecTo (U3UKH B (OPMUPOBAHHWU COBPEMEHHOW HAy4YHOU
KapTHHBI MUPA, B PA3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTH, B MPAKTUYECKOM IEATEIbHOCTH JIIOAEH

10.2

YYuThIBaTh TPaHUIBI TNPUMEHEHHS] W3YyYEHHBIX (U3UYECKUX MOJIEIeH: MaTepHalbHas TOYKa,
WHEepIMagbHas CUCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEIO0, WICATBHBIA T'a3; MOJCIHU CTPOCHHS Ta3oB,
KUAKOCTEH U TBEPBIX TEJI, TOUCUHBIN ANEKTPUUECKHI 3apsii — PU peuieHnH PU3NUYECKHX 3a7a4

10.3

Pacno3naBate ¢usmyeckue sBICHUSA (TIPOIECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJICKYJIIPHO-KHHETUYECKOW TEOPHM CTPOCHHUS BEHIECTBA M AJICKTPOJAMHAMUKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBIDKEHUE, CBOOOTHOE TaJIeHUE Tell, JIBWKEHHE IO OKPYKHOCTH,
WHEpIUs, B3aUMOJIeicTBrE T, MU dy3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHHUE YXUIKOCTEH U TBEPIBIX
TeJI, U3MEHEHHe O00BbEMa TeJ TpH HarpeBaHWH (OXJIAXKJICHWH), TEIUIOBOC PAaBHOBECHE, HCIAPCHHE,
KOHJICHCAIHS, TUIaBJICHHE, KPUCTALIN3allUsl, KUIICHUE, BIIAKHOCTh BO3/1yXa, IOBBIIICHHE JIABJICHHS ra3a
IIPY €r0 HarPEBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEXKIY ITapaMeTpaMU COCTOSIHUS ra3a B H30MPOIleccax;
AJICKTPU3AIUS TEJI, B3AUMOJCHCTBUE 3apsiIOB

10.4

OnuceiBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/ISI/I‘IGCKI/Ie BCJIIMYHHBI: KOOpJAWHATa, TIIYTh,
INIEpEeMCUICHUEC, CKOPOCThb, YCKOPCHHEC, MacCCa TCJid, CHJIa, HMIIYJIbC TCJId, KHHCTUYCCKAsA OSHCPTU:,
IMNOTCHIMAJIbHAs SHCPIrusA, MEXaHU4YCCKad pa60Ta, MCXaHNYCCKasA MOLIHOCTb, IMPU OIHMCAaHHUU ITPABUIIBHO
TPAKTOBATH @HBHQCCKHI’I CMBICJI UCIIOJIB3YyEMbBIX BCJIIMYHH, HX 0003HAaYCHHUS H CAWHUIIbI, HaXOIUTb
(I)OpMy.]'ILI, CBA3BIBAIOIINC TAHHYIO (I)I/I3I/I‘IGCKYIO BCJIIMYNHY C IPYT'UMH BCIIMUMHAMUA




10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI M TEIUIOBLIC SIBJICHUA, HCIIOJIB3YA (1)I/I3I/I‘-IGCKI/IG
BCJIIMYMHBL: JAaBJICHUC T'a3da, TEMIICpaTypa, CPCAHAA KMHCTHUYCCKAA JSHEPIUsA XAOTHYCCKOI'O IABMIKCHHA
MOJICKYJI, CpeTHEKBaJApaTU4YHAs CKOPOCTh MOJICKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS JSHEPTHUS,
paboTa rasa, k03¢(UIMEHT MOJIE3HOTO ICHCTBHUS TEIJIOBOTO ABUTATENS; MPH ONUCAHWUU TPABUIBLHO
TPAaKTOBaTh (1)H3HHGCKHﬁ CMBICJI HCIIOJIb3YEMbIX BCIWYUH, HUX o003HaueHUa U CIUHUILIbI, HAXOIUTH
(hopMyIIbl, CBA3BIBAIOLINE JAHHYIO GU3UYECKYIO BEIMUMHY C IPYTHMHU BEJIMYMHAM

10.6

OnuceiBaTh HM3y4YEHHbIE JIEKTPUYECKHE CBOMCTBA BEIIECTBA U DJEKTPUUECKUE sBIEHUS (TPOIECCHI),
UCIOJIb3YS (PM3NYECKUE BEIMYMHBI: 3JIEKTPUUECKHUM 3apsil, SJIEKTPUUECKOE I0Jie, HANPsSKEHHOCTh MOJIS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIMAJIOB; IPH ONHUCAHUU MPABWIBHO TPAaKTOBaThb (U3NYECKUH CMBICI
HCIOJIb3YeMbIX BEJIMYMH, WX 00O3HAU€HUs U €IUHUIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

AHAJIIN3UPOBATH (1)H31/I‘—ICCKI/IC mponecChl U ABJICHUA, UCIIOJIb3Ys CbI/ISI/I‘—IeCKI/Ie 3aKOHBI 1 NPUHIOUIIbI: 3aKOH
BceMupHoro tsarotenus, I, II u III 3akonbl HptoTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW HSHEPIHH, 3aKOH
COXPAaHEHHUS HMITYJIbCa, MPUHIUI CYNEPIIO3UIIMHM CHUJI, IPUHLIUII PAaBHONpPABUS HHEPLHUAIBHBIX CHCTEM
0TCcuéTa; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIE€ 3aKOHBI, CBS3b CpelHEel
KHHETUYECKON DHEPTUU TEIJIOBOTO JBMIKEHHUS MOJIEKYJ ¢ aOCOIIOTHOW TeMIIepaTypoM, MEpBbIi 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAHEHHUS DJIEKTPUYECKOro 3apsijia, 3akoH KynmoHa; mpu 3TOM pasnuyarh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHUE M YCIOBHUS (TpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IIPUHLIUIIBI Z[GP'ICTBI/IH MalllluH, HpI/I60pOB N TCXHHUYCCKHUX YCTPOI;'ICTB; pas3iniaThb
YCJIOBHUS UX 0€30MIacHOr0 NCIOJIL30BaHUS B MMOBCEIHEBHOM XKU3HU

10.9

BbINIONHATE KCHEPUMEHTHI 10 MCCIEA0BAHUIO0 (DU3MUECKUX SBJICHUN U MPOIIECCOB C HCIOJIB30BAHUEM
OPSIMBIX U KOCBEHHBIX U3MEPEHHUIt; TP 3TOM (POpMYyIUPOBATH MpobiaemMy (3a1ady) U TUIIOTE3y y4EOHOTO
JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOT0 O000OpYyAOBaHUSA, MPOBOIUTH OMBIT U
(hopMynHUpOBaTh BHIBOIBI

10.10

OCYH.[GCTBJ'IHTL npsMbIC W KOCBCHHBIC U3MCPCHUS (I)I/IBI/ILIGCKI/IX BCJIIMYHH, IIpU 3OTOM BBI6I/IpaTL
ONTUMAIIBHBIN  CIIOCO0 U3MCPCHUSA W HUCIOJIB30BAThb HU3BCCTHLBIC MCTOJbI OILICHKU HOFpCH.IHOCTCfI




U3MEpPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMUYMHAMU C HUCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI;
Opd 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHpPOBATH pe3ylbTaThl IOJyYCHHOH 3aBUCHMOCTHU
(U3NYECKNUX BETMYMH B BUJIE TAOJIUI ¥ TPaUKOB, A€JIaTh BBHIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHMS

10.12

CoOmrogate mpaBmiIa 0O€30MAaCHOTO TpyAda MpU MPOBEACHUU HCCIENOBAaHUNA B paMKax y4eOHOTO
OKCTIEPUMEHTa, Y4eOHO-MCCIIEIOBATEILCKOW W  TNPOEKTHOW JEATENBHOCTH C  HCIOJIH30BAHHUEM
W3MEPUTENbHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYIOBAHUS

10.13

Pematp pacuérHble 3a1auM ¢ SIBHO 3a/laHHOM (PM3UYECKONW MOJEINbIO, UCIOJIb3YS (pHU3HUecKue 3aKOHBI U
MIPUHIIUIIBI; HA OCHOBE aHAINM3a YCJIOBUS 3a/1a4ll BHIOMpATh (PU3UUECKYIO MOJIENb, BBIIEIIATH (PU3HMUECKUE
BEJTMYMHBI U (HOpMYIIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs], IPOBOIUTH PACUETHI U OLIEHUBATh PEaJIbHOCTh
MOJIyY€HHOTO 3HAaYeHUs PU3NUECKON BEITHMUMHBI

10.14

PemaTe kauecTBEHHbBIEC 3a/1a4d: BBICTPAMBATH JOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOYKY PACCYKACHUU C
OTIOPOM Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHE SIBICHUS

10.15

Hcnonb3oBath npu pelieHny y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH Ui TOUCKA,
CTPYKTYPUPOBAHHUSI, UHTEPHPETAMHN U MPEACTABICHUS y4eOHOW M HAyYHO-TIOMYNISAPHON HHpOpMAINH,
TIOJIYYE€HHOM U3 pa3IMYHbIX HCTOYHUKOB; KpUTHUECKH aHAJIN3UPOBAThH MOJy4aeMyr0 HH(pOpMAIIIO

10.16

[IpuBoauTh mNpHMepbl BKIaJa POCCUUCKUX W 3apyOekHBIX Y4EHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnons30BaTh TCOPCTUYCCKUEC 3HAHUA II0 (1)I/ISI/IK6 B HOBCC,Z[HCBHOI‘/'I KU3HHU [OJId oOecneyeHus
0€e30I1aCHOCTH IIpH O6paI_HCHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMU YCTpOﬁCTBaMH, I COXPAaHCHUS 310POBbs
n CO6J'IIOI[€HI/I$[ HOPM 35KOJIOI'HYCCKOI'O ITIOBCACHUS B OKp}I)KaIOH_[eI‘/‘I cpeac

10.18

PaGoraTh B TpyImie ¢ BBIMOJIHCHUEM DPA3JIMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH pabOTy TPYIIIILI,
palMOHAILHO PaclpeiessaTh 00SI3aHHOCTH U IUIAHUPOBATh JCIATEIBHOCTh B HECTAHIAPTHBIX CUTYAIIHIX,
aJIeKBaTHO OIICHUBAaTh BKJIaJ KaXKJIOTO M3 YYaCTHUKOB TPYNIBl B pEIICHHE paccMaTpUBAEMOM
poOIIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KJIACC

Kon
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUSA

OU3NUKA U METO/JIbI HAYYHOI'O TTO3HAHN A

1.1

®usnka — Hayka o npupoje. HaydHble MeTOAbl MO3HAHUS OKPYKAKOIIETO MUpa.
Ponp skcriepuMeHTa M TEOpHUH B IPOIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B
busnke

1.2

MopenmupoBanue (U3MYECKUX SBJICHHH © TporeccoB. HaydHble THIOTE3HI.
Oduznyeckue 3aKOHbl U TEOpHUH. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB.
[Tpuntun cootBercTBUs. Ponb m MecTto Qu3uku B GOpMUPOBAHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B IPAKTUUECKON NEATEIbLHOCTH JIIOCH

MEXAHHKA

2.1

KMHEMATUKA

2.11

Mexanuyeckoe nBHKEeHME. OTHOCHUTENBHOCTh MEXAaHUYECKOTO  JBUKEHUS.
Cucrema orcuéra. Tpaektopus

2.1.2

[Tepemenienue, CKOPOCTh (CPEeaHSIE CKOPOCTb, MTHOBEHHAs: CKOPOCTh) U YCKOPEHUE
MaTepuaIbHOW TOYKM, MX TMPOEKIMH Ha OCH CHCTEeMbl KoopiauHaT. CrokeHue
NepeMENICHUH U CII0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOpEHHOE MNpsAMOJHMHEHHOe JABwxkeHue. [paduku
3aBUCUMOCTU  KOODJMHAT, CKOPOCTH, YCKOPEHHs, IyTH U IEpPEeMELECHUs




MaTepHaHLHOﬁ TOYKHU OT BPCMCHU

2.1.4 CBoboaHOE majieHre. Y CKOpeHue CBOOOTHOTO MaACHHS
KpuBosmueliHoe nBuxeHne. PaBHOMEpHOE IBWKEHHE MAaTEPHUAIBHOM TOYKH IIO
2.15 OKPYXXHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHAas CKOpocThb. llepwon u wacrora.
LenTpocTpemMuTenbHOE yCKOPEHHE
216 TexHudeckue ycTpoiicTBa: CIUIOMETP, ABHKEHUE CHAPSIIOB, LIETTHBIE U PEMEHHBIE
o nepeaun
[IpakTnueckue paboTel. W3mepenue MruoBeHHOU ckopoctu. MccnenoBanue
COOTHOILIEHUS MEXIy NyTAMHU, MPOHJAEHHBIMH TEJIOM 3a TOCJel0BaTeNIbHbIE
2.1.7 paBHbIE MPOMEXYTKM BPEMEHHM IpPU PABHOYCKOPEHHOM JABIKEHHWU C HaydalbHOM
CKOPOCTBIO, paBHOM Hymo. W3ydeHue IBUKEHUS IIapUKa B BS3KOW >KHJIKOCTH.
W3ydenue ABM>KEHUS TeJa, OpPOIIEHHOTO TOPU30HTAIBHO
JMHAMUKA
991 [Ipunmun otHocutTenbHOocTH ['anmunes. IlepBeiil 3akoH Hetorona. MHepimansHbIe
o CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [lpuHIHD Cynepno3uuuu Cuil
993 Btopoii 3akon HprooTOHa 111 MaTepuadbHOW TOYKM B HMHEPIMAIBHOM CHCTEME
99 o otcuéra (MCO). Tperuit 3akon HproToHa /17151 MaTepHAIbHBIX TOUYEK
224 3akoH BceMupHoro tarotreHus. Cuma Tspkect. llepBas kocMudeckas CKOPOCTb.
o Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuna TpEeHHUS CKOJBXEHHS U CUja TPEHMS MOKOS.
2.2.6 Kospduument tpenus. Cuna cOnpoTHBICHHS NMPH JABWKEHUU Tella B XKHUIKOCTH

HJIK Tra3c




2.2.7

IloctynarenbHoe 1M BpaljaTeabHOE IBUKEHUE a0COIIOTHO TBEPAOTO TENa

MOMEHT CHIIBI OTHOCHUTEIILHO OCH]ﬂNﬂHCHHH.IIHGQO CHHLL<YCHOBHﬂﬁpaBHOBCCHﬂ

2.2.8
tBEporo tesna B UCO

2.2.9 TexHuueckne ycTpoicTBa: MOAMUITHUKH, IBIKEHUE NCKYCCTBEHHBIX CITYTHUKOB
[IpakTnueckue paboThl. M3yueHue nBUKEHUs Opycka MO HAKIOHHOW IJIOCKOCTH
NoJi JAEWCTBUEM HECKOJIbKMX cuil. MccienoBaHue 3aBUCUMOCTU CHII YIPYTOCTH,

2.2.10 BO3HUKAIOIIUX B Ae)OopMUpPYyeMOi MpPYKMHE U PE3UNHOBOM 00paslie, OT BEIUYHHBI
ux nedpopmanuu. UccnegoBanue yciaoBUi paBHOBECHUSI TBEPJOTO Tesla, UMEIOIIETO
OCbh BpaleHUS

3AKOHbBI COXPAHEHIN S B MEXAHUKE
231 Nmnynbe MaTepruanbHON TOYKH, CHCTEMBI MaTepUATIBHBIX TOUYEK. VIMITYIbC CHIIBI U
A M3MEHEHHEe UMITYJIbCa Tela

2.3.2 3akon coxpaneHus ummyiabca B MCO. PeaktuBHOE NBMXKEHNE

2.3.3 PaGora cumbl

2.34 MouHOCTE CHIIBL

2.3.5 Kunernueckas sHeprus MaTepuaibHOM TOUKHU. TeopemMa 0 KHHETHYECKON SHEPIUu

23 236 [TorenumanbHas sHeprus. [loTeHuuanbHas SHEprus ymnpyro AeQOpMUPOBAHHOM
o npyxusbl. [loTeHnanbHas sHEprus Tena BOJIU3H MOBEPXHOCTU 3eMITn

[ToTennmaneHble U HEMOTEHUHUATIbHbIE CHIBL. CBS3b PabOThl HEMOTEHIIHMATBHBIX

2.3.7 CHWJI C U3MEHEHHEM MEXaHMYECKON SHEpruu CUCTEMbI TeJ. 3aKOH COXpaHEHUS
MEXaHUYEeCKOU SHEPTruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHMUSI

239 TexHuueckue ycTpoiicTBa: JBMXKEHHE paKeT, BOJOMET, Komep, HpPY>KUHHBIN

IMUCTOJICT




[Ipaktuyeckue paboTel. VM3yueHne CBA3M CKOPOCTEH Ted MpH HEYHpYrom yjaape.

2310 NccnemoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH Tella
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
311 OCHOBHBIE TIOJIO)KCHHUSI  MOJICKYJISIPHO-KMHETHYECKON Teopuu. bpoyHOBCKOe
- nsuxeHue. udpdysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
312 Mogenu CTpoeHHsI Ta30B, KUIKOCTEH U TBEPABIX Ted U OOBSICHEHHUE CBOMCTB
o BEIECTBA HA OCHOBE ATHX MOIEIIeH
3.1.3 Macca monekyn. KosmmuectBo BemiectBa. [TocTossHHas ABorajpo
314 TemmoBoe paBHOBecue. TemmepaTtypa u e€ usMepenue. Illkama Temmeparyp
o Llenbcus
31 315 Mogens uaeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM
' o TEOPUH HEATHLHOTO rasza
316 AOconroTHas TeMreparypa Kak Mepa CpelHed KUHETHYECKOW SHEPTHH TEIIOBOTO
o JIBUKEHMs dyactul raza. [llkamna remnepatyp KenbBuna
3.1.7 VYpaBuenne Knaneiipona — Mennaeneesa. 3akon JlaibToHa
318 ["azoBbie 3akoHBI. M30mporieccsl B UACATBHOM Ia3e ¢ NOCTOSHHBIM KOJIMYECTBOM
o BEIIECTBA: M30TE€pPMa, U30X0pa, U300apa
3.1.9 TexHudeckue ycTpoucTBa: TEpMOMETp, OapoMeTp
3.1.10 [Ipaktnueckue paboTel. M3mepeHue wmacchl BO3QyXa B KIACCHOM KOMHATe.
o HccnenoBanue 3aBUCUMOCTH MEX/1y apaMeTpaMU COCTOSTHUSL Pa3peXeHHOTro ras3a
3 OCHOBbI TEPMOJIMHAMUMKHA
' 3.2.1 TepmonuHamuueckass cucreMa. BHYTpeHHsE DJHEprus TEPMOIUHAMUYECKOU




CUCTEMBI U CIOCOOBI €€ U3MEHEHUSA

KonmuectBo Temnotsl u paboTa. BHYTpeHHSS SHEPTHS 0JJHOATOMHOTO HJICATEHOTO

3.2.2
rasa
Buner  temnonepenayu: TEIUIONPOBOTHOCTb, KOHBEKIIHS, U3JTy9eHHeE.
3.2.3 TemmoémMkocTs Teia. YAenbHas TEIUIOEMKOCTh BellecTBa. Pacuér KoJmuecTBa
TETUTIOTHI TIPH TEIUIOTIepeiaue
394 [IepBblii 3aK0H TepMOAMHAMUKU. [IpuMeHeHNE TepBOro 3aKOHa TEPMOJIUHAMUKHA K
o usonponeccam. I'paduueckas HHTEpHpETaIMs pabOTHI Ta3a
TermoBbie Mamuubl. [TpuHIMNBI neiicTBUS TeruoBbIX MamuH. [IpeoOpasoBanHust
3.25 SHEPTHHM B TEIJIOBHIX MamuHax. KoadduumeHT mose3Horo aeucTBus (manee —
KIIMI) termosoit mammasl. [{ukn Kapro u ero KIT/]
396 Bropoit 3akoH TepmommHamMuku. HeoOpaTMMOCTh MpOIECCOB B MPHUPOJIC.
o TeruoBbie qBUTaTENU. DKOJIOTUYECKUE MPOOIEMBbI TETNIOIHEPTE€TUKH
397 TexHudeckre yCTpOWCTBA: JBHUTaTelh BHYTPEHHETO CrOpaHusi, OBITOBOM
o XOJIOIMJIbHUK, KOHIULMOHED
3.2.8 [Ipaktrueckue paboTel. I3MepeHne yneabHON TeII0EMKOCTH
AT'PETATHBIE COCTOSAHUSA BEILIECBA. ®A30BBIE [TEPEXO/IbI
331 [TapooOpazoBanrie u koHaeHcauus. VcmapeHue u kureHue. YjeiabHas TeIJoTa
h napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JAaBICHUS
33 3.3.2 AGCOIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HacklmeHHblii map
- 333 TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHH3OTPOMHS CBOICTB
h KpucTayioB. JKuakue kpructamuibl. COBpeMEHHbIE MaTEePHUAIIBI
3.3.4 [InaBnenue u kpuctamuM3alus. Y aenbHas TeIoTa miasieHus. Cyonumanus
3.3.5 YpaBHeHUEe TEII0BOro OaaHca




TexHudeckue ycTpoWCTBa: THIPOMETP U INCUXPOMETP, KAJOPUMETP, TEXHOJIOIUHU

3.3.6 IOJIyYEHUSI COBPEMEHHBIX MaTepHajloB, B TOM YHCJI€ HAHOMAaTepHalloB, U
HAHOTEXHOJIOTUH

3.3.7 [IpakTnueckue padboTel. i3MepeHue BlIaXXHOCTH BO3/1yXa

4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA

411 DnexTpu3anys Tei. DIEKTPUUeCKUi 3apsi. JIBa BUIa SIMEKTPHUECKUX 3apsiIoB

4.1.2 [IpoBOHMKH, TUIITIEKTPUKHU U TIOJIYIIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsiia

414 BzaumoperictBue 3apsnoB. 3akoH Kymnona

415 OnekTpuyeckoe moJie. Hanpssk€HHOCTh — ayekTpudeckoro moJist.  [Ipuniun
cyneprno3uiuy. JIMH1uM HanpsPKEHHOCTH AIEKTPUUYECKOTO MOJIS

41 4.1.6 Pabota cun anexkrpocraTudeckoro noiis. [loreniman. PazHocTs moTeHIMAIOB

417 [IpoBOOHMKKM W JOUDNEKTPUKM B IOCTOSSHHOM  DJIEKTPUUECKOM  TOJIE.
JusnexTpuueckas MPOHUIIAEMOCTb

418 OnextpoéMkocts. KonaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHAEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa
Texnudeckne ycTpOMCTBA: DIEKTPOCKOI, AIIEKTPOMETP, AIIEKTPOCTATUYECKAs

419 3alliTa, 3a3€MIIEHUE AIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYWHBII
PUHTEP

4.1.10 [TpakTnyeckue paboTel. Mi3MepeHune 31eKTpoEMKOCTH KOHIEHCATOpa

40 OCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

42.1

YcnoBus CYIICCTBOBAHUA ITOCTOSHHOI'O JJICKTPUYCCKOT'O TOKA. Hctounuku TOKA.




Cuia Toka. [1ocTOSIHHBII TOK

4.2.2 Hanpsokenue. 3akon Oma ai1s ydacTka Lenu
4.2.3 DIIEKTPUYECKOE CONPOTUBIICHUE. Y ACIIBHOE COMTPOTHBIICHUE BEIIECTBA
4.2.4 [TocnenoBarensHOE, TAPATUICTHLHOE, CMEIIAHHOE COSTMHEHUE TIPOBOTHUKOB
4.2.5 Pabota anexrpuueckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MOUTHOCTH IEKTPUUYECKOTO TOKA
anexTpoaBkyias cuna (nanee — 3/[C) u BHyTpeHHEE CONPOTUBICHUE HCTOYHHUKA
4.2.7 Toka. 3akoH OMma Ui TOJIHOM (3aMKHYTOM) ayekTpuueckoil memnu. KopoTkoe
3aMbBIKaHUE
428 DNEKTPOHHAS TPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCHMOCTH COIPOTUBIICHHS
o METAJIOB OT TeMIepaTyphl. CBEpXIIPOBOAUMOCTE
4.2.9 DIIEKTPUYECKUNA TOK B BakyyMme. CBONCTBA AIIEKTPOHHBIX MTyYKOB
4210 [TonynpoBoanuku. CoObCcTBEHHAs: M MPUMECHAs! MPOBOJUMOCTD MOJTYIPOBOHUKOB.
o CaoiicTsa p-n nepexoa. I1oynpoBoHUKOBEIE TPHOOPHI
4211 DONEKTpUUECKUH TOK B  JJIEKTPOJUTAX. OJIEKTPOJUTUYECKAsl JUCCOLMAIUS.
o DIEKTPOIIH3
4212 DJIeKTpUYeCKuil TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSITEIBHBIN pa3psi.
o Paznuunbie THUIIBI caMOCTOSTENBHOTO pa3psana. Monuus. [lnazma
TexHuyeckne yCTpONCTBA: amIepMeTp, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKa,
4213 AJIEKTpOHATpeBaTENbHbIE MPUOOPHI, FNEKTPOOCBETUTENBHbBIE TPUOOPHI, TEPMOMETP
o COTNPOTHBIICHUS, BAKyyMHBIH  AMOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH JTMOJI, TaTbBAHUKA
4214 [IpakTueckue padboThl. M3yueHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie 3[[(: HCTOYHHUKa TOKa MW C€ro BHYTPCHHCTO COIIPOTHUBIICHUS.




Habmoenue anexkrponusa




YUYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
®dwusnka (6a30Bbiid ypoBenb) Mskumes [.5., bByxosues b.b., Corckuit H.H./ITox pen. ITapdentseBoit H.A. 10 kimacc OTkpbITOe

akuuoHepHoe oouectBo «M3natensctBo «IIpocsenienue»

METOJNYECKHNE MATEPHAJIbBI IJIAA YYUTEJIS

Mporpamma kypca pusmkmn ansa 10 knacca.basosbin yposeHb ( aBTopl.A. Msakuwes) YMK«®Pusumka.10knacc.ba3oBbinypoBeHb»
1. ®duanka.10knacc.basoBblypoBeHb. YYeOHMKCINEKTPOHHBLIM npunoxeHvem (astop . A. Makuwes).

2. dusuka.10knacc.basosbinypoBeHb.MeToamyeckoe nocobue (astopl.A.

Mskuwwes).

3. ®usuka.10knacc.naaktnyeckmekapTodkm-3aganus(astopsl M. A.Ywakos, K. M. Ywakos). YMK«®u3suka.11knacc.ba3oBbiypoBeHb»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://markx.narod.ru/pic/- nsnka B LiKone

2. http://festival.1september.ru/articles/- dectmBanb negarorn4ecknx noen

«OTKPbITLINYPOKY

3.www.ege.edu.Tu- "HP O pPMAaNMUOHHBNN TopTaia BEILDI


http://markx.narod.ru/pic/-
http://festival.1september.ru/articles/-




