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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueGHomy npeamety «@Pusukay» 11t 10 kitacca coctaBieHa Ha OCHOBE:

- OenepanbHON 00pa30BaTeIbHONW MHPOrpaMMbl CpelHEro oO0miero ooOpa3oBaHUs OT
18.05.2023 Ne371
- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oopasoBanus U Hayku PO ot 17 mas 2012 1. Ne413)
¢ u3MeHeHusiMi Ha 12 aBrycra 2022 r.

- IIpuka3 Munnpocsemenuss Poccun ot 09.10.2024 Ne704 "O BHeceHMM HW3MEHEHUU B
HEKOTOpble TpuKa3zbl MunHuctepcTBa mnpocBenieHus Poccuiickoit ®enepanuu, KacarolUecs
benepanbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYAIBHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
o01mrero oOpa3zoBaHus U cpeHero obiero oopazopanus” (3apeructpupoano B Muntocre Poccun
11.02.2025 Ne81220)

- OcHOBHOII 0011€00pa30BaTEeNbHON MpOrpaMMbl cpefHero obmero obpazoBanuss MAOY
UYepsumesckoit COLI

- Yuebnoro miana MAOY Yepsumesckoit COLLL, yTBep»kA€HHOTO MPUKA30M AUPEKTOpPA
Kunskopoir H.A. ot 29.08.2025 roma Ne 298-OJ1 u cormacoBanHoro 29.08.2025 roma Ha
3acenanun Ynpasisatoniero coeeta MAOY Yepsumesckoir COLL npotokosn Nel2

- [Iporpammsl Bocriutanuss MAOY Yepsuiesckoit COLI

[Iporpamma 1o ¢u3nke 06a30BOTO YpOBHS Ha ypPOBHE CpPEOHEr0 OOmIero oO0pa30BaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpa3oBaTenbHON nporpammsl, npejctaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM ¢eaepanbHON
paboyeil mporpaMMbl BOCIIUTAHUS M KOHIIETILIMY NIPEToiaBaHusl yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOIIMX OCHOBHbBIE
o0pa3oBaTesbHbIE TPOTPAMMBI.

Copnepxanue mporpaMMbl MO (pU3MKe HamnpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuun ux pusmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO nojixoaa. IIporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKK€ YYUTHIBAET HEOOXOAMMOCTb peaU3allMd MEXIPEeIMETHbBIX
CBsA3eM (PU3MKM C €CTeCTBEHHO-HAyYHbIMHU YyueOHBIMU IpenMeTramMu. B Hell ompenpenstorcs
OCHOBHbIE 1IeIM M3Y4eHUs] (PU3MKU Ha YpOBHE CpellHero obmiero oOpa3oBaHUs, MIAaHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METaNpeIMETHbIE, IPeMeTHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o usmKe BKIIOYAET:

e [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YIbTAThI MO rojIaM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rojgam o0ydeHus..

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBHICTYIIAas B KaUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpyKarolleM MUpE.
HIkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMUeH, Ouonorued, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
IpUMEHEHHE (PU3NUECKUX 3HAHUH ONpeAEIseT XapakTep U Pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpHUalIOB C
3aJJaHHBIMH CBOMCTBaMH U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOMU BKJIAJ B ((OPMUpPOBAHHE



€CTECTBEHHO-HAyYHOM KapTHHBI MHUpa OOydaroumxcsi, B (pOpMHUpPOBaHHE YMEHHH NPUMEHATh
HAYYHBII METOJ] TO3HAHUS ITPH BHITIOJIHEHUH UMHU YI€OHBIX UCCIICIOBAHMIMA.

B ocHOBY Kypca (hu3uku A7 ypOBHS cpetHero o0mero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3HKH OObEIUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHME IPEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoaraeT UCIoJIb30BaHHE TyMaHUTapHOTO
noTeHuana (Gu3nYecKoi HayKu, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKH C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHUH N3YYE€HHBIX TEOPHI M 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEJICHHS 3JIEMEHTOB COJEPKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOH OE30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha yYpOBHE CpeIHEro obero oOpa3oBaHUS
ABIISIOTCS (U3MUecKue Teopuu ((HOopMHUpPOBaHHME MPEJACTABICHUA O CTPYKType HOCTPOCHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOIX0/ B Kypce (DU3MKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aIluy SKCIIEPUMEHTAILHON NIESTENbHOCTH oOydarommxcs. J{ims 6a30Boro ypoBHS Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIe B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYAaCTHHKAMH O0pa3oBaTeIbHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
UCCIIEIOBAaHHUS 3aBUCHUMOCTEH (PU3UUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB MO IPOBEPKE
NIPEIO’KEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINbIO,
MO3BOJISIOIINE TPUMEHATh H3yUYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelnia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 PA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHTETOM
SBIISTIOTCSI  3aJaHUsT Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W TIPOIIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKol MoJenu i CUTYyalud HpaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecreueHno yu4eOHoro mporecca 0a30BbIii ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (PU3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku



JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe OOOPYIAOBaHUE I BBHITIOJIHCHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yaeHHYEeCKUX MPAKTUIECKUX paboT U IEMOHCTPALMOHHOE 000PYIOBaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeUMBAaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJisi HUCCIIEOBaHMS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
IMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHIA.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaDOpaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIIMU U3Y4YeHHs PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

¢ hopMupoBaHKE MHTEPECA U CTPEMIICHHSI 00yUYarOIINXCs K HAY9HOMY M3YYEHUIO IIPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TMPEJCTABICHU O HAyYHOM METOJe TMO3HaHusS U (HopMHUpOBaHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ popMHupoBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yuyeHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

¢ popmupoBaHUEe yMEHUN OOBACHATDH SIBICHUS C UCIIOJIB30BAHHEM (PU3NYECKUX 3HAHHUHA U
HAYYHBIX JI0Ka3aTEeIbCTB;

¢ hopmupoBaHUE TPEACTaBICHUNH O poiu (DU3UKHU IS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TUX IeJei oOecreunBaeTCsl PelIeHHEM CIEAYIONIMX 3aqad B IPOIEcce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

® IpUOOPETEHNE CHCTEMbI 3HaHUM 00 00X (PU3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIIOUAsk MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPODUZUKH;

¢ hopmupoBaHUE YMEHHI TPUMEHSTh TEOPETHUECKUE 3HAHUS JIJIs1 00bICHEHUS (PU3NIECKIX
SBIIEHUH B TIPUPOJIE U JIJIsl IPUHATHUS MPAKTUUECKUX PEIICHU B TTOBCEIHEBHOM JKU3HM;

® OCBOEHHE CITOCOOOB peIIeHUs Pa3IMUHBIX 3a/1a4 C SIBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (U3MUECKOW MOJeNu, aaeKBaTHON
YCITIOBHSIM 33]1a4H;

e IOHUMaHKWe (U3MUYSCKUX OCHOB W MPHUHIIMIIOB JEUCTBUS TEXHUYCCKUX YCTPOHCTB H
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHIS HA OKPYKAIOIIYIO CPEY;

® OBJIAZICHUE METOJAMU CaMOCTOSATENBHOTO TUIAHUPOBAHUS W TPOBEACHUS (HU3MUYECKHUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpIpeTalid WHPOPMALUU, OINPEACICHUS JTOCTOBEPHOCTH
MOJTy4EHHOTO PE3yNIbTaTa;

® CO3/IaHUE YCJIOBUHU Ui pa3BUTHS YMEHUH MPOEKTHO-HCCIEIOBATENBCKON, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusydyenue ¢usuku (06a30BBIA YypOBEHBb) HAa yYpOBHE CPEIHETO OOIIEro oOpa3oBaHMS
otBoauTcs 136 wacos: B 10 kimacce — 68 yacos (2 daca B Heneno), B 11 kinacce — 68 yacos (2 Jaca
B HEJICITIO).

I[eﬂTeJILHOCTB YuuTead ¢ y4€ToM nNporpamMmmMbl BOCIUTAHUSA



['paxxnanckoe BocnuTaHue

(bopMHPOBATH POCCUICKYIO TPAXKAAHCKYIO
UJCHTUYHOCTD, IPUHAICKHOCTH K OOLTHOCTH
rpaxxaad Poccuiickoit @enepannu, K HApOAY
Poccun kak ucrounuky Biactu B Poccniickom
rocyJlapcTBe U CyOBEKTY ThICSUETICTHEH
POCCHIICKOM TOCYIApCTBEHHOCTH, U3YUEHUE U
yBa)KE€HHUE TIpaB, CBOOO ] U 00s13aHHOCTEH
rpaxxaanuHa Poccuu;

MaTPpUOTUYCCKOC BOCIIUTAHUC

BOCIIUTBIBATH JIFOOOBb K POAHOMY Kpalo,
Ponune, cBoeMy Hapony, yBaXXeHHUE K IPYyruM
Hapogam Poccun; ucropuueckoe
IIPOCBELIEHNE, (POPMUPOBAHUE POCCUNCKOTO
HallMOHAJIBbHOT'O UICTOPUYECKOTO CO3HAHHS,
POCCHICKOM KYJIbTYPHOU UICHTHYHOCTH;

AYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

BOCIIUTBHIBAaTh Ha OCHOBE JIyXOBHO-
HPaBCTBEHHOMU KYJIbTYpbl Hapoa0B Poccun,
TPaAULMOHHBIX peInurui HapoaoB Poccun,
(dbopMHpOBaHKE TPAJAULUOHHBIX POCCUHCKUX
CEMEHHBIX LICHHOCTEW; BOCIIUTAHUE
YEeCTHOCTH, JOOPOTHI, MUJIOCEPAHNS,
COIEPEIKUBAHMS, CIIPABEIIINBOCTH,
KOJUIEKTUBHU3MA, IpYXKeto0us u
B3aMMOIIOMOIIH, YBA)KEHUS K CTApIINM, K
IIaMATH NPEJKOB, UX BEPE U KYJIbTYPHBIM
TpaaULUAM;

9CTCTUYCCKOC BOCIIUTAHUC

(GbopMHPOBATh ICTETUUECKYIO KYJIBTYpY Ha
OCHOBE POCCUNCKUX TPAJULMOHHBIX
JTYXOBHBIX IIEHHOCTEH, MPUOOIATh K JTY4LINM
o0pa3iaM 0Te4eCTBEHHOT'O 1 MUPOBOTO
UCKYCCTBA,

q)HSquCKOC BOCIIUTAHHUC

(dbopMHUPOBATH KYJIBTYpPY 30pPOBOTO 00pa3a
JKU3HU U OMOIIMOHATILHOTO OJIarOmONydusi —
pa3BuBaTh (hU3MUECKHE CIIOCOOHOCTH C
Y4ETOM BO3MOKHOCTEN U COCTOSIHUS
3I0POBBSI, HABBIKOB O€30MaCHOTO TIOBEACHUS
B MPUPOJHON U COLMAIIBHOM cpenie,
YpE3BbIUAMHBIX CUTYAIIUSX;

TPYJIOBOE BOCIIUTAHHE

BOCIHUTHIBATh YBaXKEHUE K TPYAY,
TPYISIIMMCS, pe3yJbTaTaM Tpy/ia (CBOEro u
JIPYTHX JIIO/IeH), OpHEHTALlUs Ha TPYIOBYIO
JeSITeIbHOCTD, OJydeHue npodeccum,




JUYHOCTHOE CAMOBBIPAYKEHUE B
IIPOJYKTUBHOM, HPAaBCTBEHHO JIOCTOMHOM
TpYyZ€ B pOCCUHCKOM 0OlIecTBe, Ha
JIOCTHKEHHUE BBIJAIOIIMXCS PE3YIbTATOB B
npodeccuoHanbHOM e TEIbHOCTH;

9KOJIOTMYECKOE BOCIIUTAHUE (bopMHPOBATH IKOJIOTHYECKYIO KYIBTYDPY,
OTBETCTBEHHOE, OEPEKHOE OTHOLICHHE K
MIPUPOJIE, OKPYKAIOIIEH cpelie Ha OCHOBE
POCCUNCKHX TPaJUIIMOHHBIX YXOBHBIX
[IEHHOCTEH, HABBIKOB OXPaHbl, 3aIIUTHI,
BOCCTAHOBJIEHMSI IPUPO/IbI, OKPY>KaOLLEH
Cpelbl;

BOCIIUTaHHUE [EHHOCTEW HAYYHOTO MMO3HAHMS | BOCIIUTHIBATH CTPEMJICHHE K TIO3HAHUIO Ce0sl U
JPYTUX JIO/ICH, IPUPOJIBI U OOIIECTBA, K
MOJTy4YECHHUIO 3HAaHUH, KaYeCTBEHHOTO
00pa3zoBaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB M 0OILIECTBEHHBIX MOTPEOHOCTEH.




COJAEP)KAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUSA OKpyKaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIESITEITLHOCTH JIIOICH.

Llemoncmpayuu

AHaIIoroBble ¥ MU(PPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTro JABMKeHMs. Cucrema
orcuéra. Tpaekropus.
[lepemenieHne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue NnepeMelieHu u
CJII0’KEHHE CKOPOCTEM.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpPUAIbHON TOUKHA OT BPEMEHH.
CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonuneriHoe nBuxkeHue. [[Br>keHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTb, IMHENHHAas CKOopocTh. Ilepuon u yacrora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.
TexHu4eckue yCTpOUCTBa U IPAKTUYECKOE IPUMEHEHHE: CITUIOMETP, ABUKEHUE CHAPAIOB,
LETIHBIE U pEMEHHBIE NIEpefayn.
Jlemoncmpayuu
Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.
[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmroienue nBuxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.
Hampasnenne ckopocTH Npyu IBUKEHUU 0 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEIEHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanune COOTHOIEHUS MEKY MYTSAMHU, IPOUIEHHBIMH TEJIOM 3a [TOCIIEA0BATEIbHBIE
paBHBIE IIPOMEXKYTKM BPEMEHM IPH PAaBHOYCKOPEHHOM JIBUJKEHUHU C HA4YaJbHOM CKOPOCTBIO,
PaBHOM HYITIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MarepuanbHOU ToOUYKU. Tpernii 3akoH Hpl0TOHA [UIsl MaTepranbHbIX TOYEK.



3akoH BceMUupHOro tsroreHus. Cuna Tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CkoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: IOJIUIMIHUKH, JBUKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOJIbEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynsc MarepralibHON TOYKHU (T€a), CUCTEMbl MaTepUaIbHBIX TOueK. MMmymbe cubl u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTHH.

[TorenumanbHas sHeprus. [loTeHnManbHas SHEPrHs yIpyro AeGpOpMUPOBAHHON HPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3u pabOThl CUJIBI ¢ M3MEHEHHMEM MEXaHMUYECKOW SHEpruM Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEH U TBEPABIX T U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoragpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOM »Hepruu
TEIUIOBOTO BMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporeccsl B UACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3zobapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, nirocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMMYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoiauuecTBo TemaoTel U padota. BHyTpeHHss SHEprsi OAHOATOMHOTO
UJEAIBHOrO raza. Buasl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeTIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. ['paduyeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh npoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru10BbIX MamnHax. Koagduiment nonesnoro neictsus temnaooi MamuHbl. [ukn KapHo u ero
KO3(DPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIAaTelIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH SHEpruu Teja IMpU COBEPUICHHH pPalbOTHI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/AyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHAeHcalus. Micnapenue u kuneHue. AOCOIIOTHAS U OTHOCUTEIbHAs
BJIOKHOCTh BO3/1yxa. HachlmeHHbIi map. YaenpHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamupl. CoBpeMeHHbIE Marepuanbl. [lmaBieHue M KpHCTALIM3AIMs. YAeabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUHU MOJYUCHHUSA COBPCMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

Bszaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onextpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
U TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHNLIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM ) anekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH  JAHOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenune 31eKTpOoABHXKYIIEN CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeameTrHblie CBA3H



Nzydyenne kypca ¢usukm 06a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € YYETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAay4HbIH (akt, rumore3a, (u3Myeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOJIrOJeHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIpUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTHe), JBUTATelIb BHYTPEHHETO CropaHus, NapoBas TypOWHA, OBITOBOM
XOJIOJUIIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU TOJIyYeHHUs] COBPEMEHHBIX MaTepHUasioB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUS yueOHOro mpeamera «Pu3nKa» AOHKHBI OTPaXkaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
paciIMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHTaPHOH W BOJIOHTEPCKOH IEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHUCKOM IpaX1TaHCKOW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKECHUSM POCCHUCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIE PEUICHHUSI, OpPUEHTHPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3InYHbIM chepaM npodeccHoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
pealn30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHbI,

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IEMCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMbIX (DU3HUECKHX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN JAESITENbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UUIeCcKOn
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMIHBIX METOI0B MTO3HAHUS;

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBHUTH U (pOopMyTUpOBaTH COOCTBEHHBIC 33]]a4U B 00Pa30BATEIBHOM NESITETLHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 007IaCTh KHU3HEEATSILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘I€CKOFO COACPIKaHUA U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaI_[I/IOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPXAHHUS B Pa3NIU4YHBIX QopMmaTax ¢ y4ETOM
Ha3Ha4YeHUs THPOPMAIIUH U LIEI€BON ayAUTOPUHU, BBIOMPAsi ONTUMAIIbHYIO (POpMY ITpeCcTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JEHCTBUM, PACTIPEAEIIAT POJIA C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIIUHA B 00J1aCTH (PU3HKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATD PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aalTUPOBATHCSI K AMOLIMOHAIbHBIM U3MEHEHUSIM U MIPOSBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE ApPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUUYECKOU
JIeSITEILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHasI
TOYKa, MHEpIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENO, UACATbHBINA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUCUHBIH HJIEKTPUUECKUHN 3aps] NpPHU pElICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE TaJCHHE Te,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoiecTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH M TBEPIBIX Tell, K3MEHEHHE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIJIOBOE PABHOBECUE, HCIAPEHUE, KOHJEHCAllWs, IUIABJICHHE, KPUCTAIIU3ALMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSIHMSI Ta3a B H30Ipolleccax, dJIEKTpU3alus Tej, B3auMOJCiCTBHE
3apsoB;

OTHCHIBATh MEXAHMUYECKOE JIBIIKCHHE, UCTONB3Ys (pU3MYecKre BENIWYMHBI: KOOpIWHATA,
MyTh, MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJIbC Tejla, KUHETUYecKas



SHEprus, NOTEHIHalbHas SHEprus, MeXaHWdeckas paboTa, MeXaHW4ecKas MOIHOCTb; HpU
OTNKCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3yEMbIX BETUUMH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3MUYECKYIO BEJIMYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JIABJICHUE Tasza, TEeMIleparypa, CpenHss KWHETHYecKas JHEprus
Xa0TUYECKOI0 JBMKEHUS MOJIEKYJ, CPEAHEKBAApaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIsA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONIb3ys (PU3NUECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUYecKoe IoJe,
HaIpsOKEHHOCTh  IOJISA, IIOTEHLHAJ, pPa3HOCTh IIOTEHUHUAIOB; IIPU OINKMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBJICHUS, UCHOJB3Ys (DU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHILINI CYIEPIO3ULUN CUJI, ITPUHLUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIHMHU TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KyinoHa, mpu 3TOM paznuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BBIpAKEHHE U YCIIOBHS (TpaHUIIbI, 00JaCTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHl 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3ToM  (HOpPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISAITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHMs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBII CIIOCOO W3MEPEHUsT M HCIHOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh DPE3YyJbTaThl IOJYYEHHOM
3aBHCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TAOIUI U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EeOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIMOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOTo 000PYJOBAHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKOW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMyJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyKIEeHUI C ONIOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUECKHE SBIICHMUS;



HCIIOJIb30BAaTh IPU PELLICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJSIPHON HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
MOJIy4aeMyro HH(POPMAIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
0e30MacHOCTH NpU OOpaIEHUH ¢ MPUOOPAMH U TEXHUUYECKUMHU YCTPOICTBaAMHU, AJISi COXPaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloUleil cpeje;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IHMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
IpyNIbl, palUOHAIbHO pacHpelessTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumenoBaHue pa3jiesioB u Konrtpou IpakrTu (undposbie)
B TeM MPOrpaMMbl Bceero bHBIC JecKHue JaTa nzydyenus oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
Pazgen 1. DUSUKA U METOblI HAYYHOI'O ITIO3SHAHUA
®dusuKa ¥ METObl HAYYHOI'O bu6mmoreka [IOK
11 NO3HAHUS 2 05.09-07.09 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pazgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5 12.09-26.09
HHEMATHRA https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamka ! 28.09-19.10 https://m.edsoo.ru/7f41bf72
3aKOHBI COXpPAHEHUS B bubnuorexa [JOK
2. 1 1 24.10-16.11
3 MEXaHHKE 6 0-16 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnmoreka [JOK
3.1 9 1 21.11-19.12
KUHETHYECKOU TeOpUn https://m.edsoo0.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1 21.12-30.01
3 OCHOBBI TEPMOHHAMHKI1 0 30.0 https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHUS
bu6mmoreka [JOK
. . D 1.02-15.02
33 BEIECTBa. TasoBble > 01.02-15.0 https://m.edso0.ru/7f41bf72
TIePEXOIbI
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Hroro no pazneny

Pazgea 4. 3JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 DneKTpocTaThKa 10 1 20.02-21.03 https://m.eds0o.ru/TFA1bF72
[ToCcTOSAHHBIN JIEKTPUUECKUI
bu6mmoreka [IOK
4.2 TOK. TOKH B pa3IMIHBIX 12 1 02.04-14.05 https://m.eds0o.ru/7fA1bf72
cpenax
Uroro no pazueny 22
PezepBHOE Bpemst 2 16.05-23.05
OBILIEE KOJIMYECTBO YACOB I1O 68 4

[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

N KounyecTBO 4acoB JIeKTPOHHbBbIE
[1]
Kontpo IIpakTn Hata nugposeie
n/ Tema ypoka
11 Bcero JIbHBIE qyecKne H3y4YeHU s HNuaukaropsr @I o0pa3oBareJib
padoThI padoThI HBbI€ PECYPChBI
BcrnoMHHTE U IPUMEHUTH
du3nKa — HayKa O IPUPOJIE. COOTBETCTBYIOMINE bub6mmorexa LIOK
Hay4Hble METO/IbI TO3HAHUS 1 05.09 CCTCCTBCHHOHAYHDIC SHAHMAL. https://m.edsoo.ru/
Pasmiyate  BOHPOCH,  KOTOpBIE
OKPYXKAIOIIEero Mupa ff0c32e2
BO3MOIKHO €CTECTBCHHOHAYYHO
UCCIIeIOBATb.
Ponb 1 MecTo Quzuku B Pacno3naBath, HCIONB30BaTb U
(hopMHUpPOBAHUH COBPEMEHHOI CO3/1aBaTb OOBACHUTEIBHBIC MOACIH Bbubmmorexa [IOK
HAy4YHOM KapTHHBI MUpA, B 1 07.09 1 NPEACTABICHAS https://m.edsoo.ru/
MIPAKTUIECKOH IEeATeTHHOCTH JFOICH ff0c33e6
pabora
Mexanunueckoe nBikeHue. Pacno3sHaBaTh, UCIIOIB30BATh U BuGnuoreka [[OK
OTHOCHUTEILHOCTH MEXAHUYECKOTO 1 12.09 CcO3/1aBaTh 00BACHUTEIbHBIC https//m EdSOO ru/
nskenus. [lepeMerieHne, CKOpOCTb, ' MOJICNIU ¥ MPEICTaBIICHHS £0c 3'5 0 8. *
YCKOpEHHE -
. Onpenenexue nepeMenIeHus B Bbubmuorexa IIOK
PaBHOMepHOE NPSIMOJIMHEHHOE
1 14.09 HaBUraTtope, MNpPUHLMII  pacdera |  https://m.edsoo.ru/
ABHKCHHE BPEMEHU JIBHOKEHHS £60c3620
. Bbubmuorexa IIOK
PaBHOYCKOpEHHOE IPAMOIUHEHHOE 1 19.09 Ananus rpaduxos https://m.ed 1 /
TIBUKCHHE ' CKOPOCTH Pa3HbIX TEJI ps://m.eds00.ru
ff0c372e
3ajanus U3 GaHKa 3aIHU 10 bu6morexa LIOK
CBobonHOE masieHne. Y CKOpeHne N
5 1 21.09 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
CBODOJHOTO MANCHHA JIBr)KeHHE CTPEIIKH 4acOB ff0c39cc
KpuBonuneliHoe 1BUKEHUE. 3aganus u3 6aHKa 3aHUH 110 Bbubmmorexa IIOK
JBmxeHue MaTepuaabHOM TOUKH T10 1 26.09 €CTECTBEHHO-HAYYHO# IPAMOTHOCTH https://m.edsoo.ru/

OKPYXXHOCTHU

JIBI>KEHHME CTPEJIKH 4acoB

ffOc3ada
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HpI/IH]_II/IH OTHOCHUTCJIBHOCTH

3ananus U3 0aHKa 3aJHUN 110

Bub6mmoreka IIOK

8 Tanunes. UHepuuanbHble CHCTEMbI 28.09 €CTECTBEHHO-HAYYHON TPAMOTHOCTH https://m.edsoo.ru/
orcuera. [TepBsIit 3akoH HhroTOHA ffOc3be8
Ananuz  Tekcta  lammmes ¢
Macca tena. Cua. Ilpuamun ONMCaHHEM s MBICJICHHOTO | Bygnuorexa IIOK
9 CYIIEpIIO3UIINH CHII. BTOpO#i 3aK0H 03.10 IKCTICPUMCHTA, - 0DOCHOBBIBAIOMETO | s //m edsoo.ru/
0 . 3aKOH  HMHEPILUH;  BBINOJHEHHE £f0c3be8
bIOTOHA JULS MATCPUANbHOM TOUKH 3aJaHUii O TEKCTy (CMBICIOBOE | —
YTCHHUE)
. AHanus 1 00BsICHEHHE SABICHUHN C Bubmmoreka IIOK
Tpetuii 3akoH HproToHa 115t
10 05.10 HCIIOJIb30BaHUEM BTOPOTO 3aKOHA https://m.edsoo.ru/
MaTepUaIbHBIX TOYEK
P HeroTona ffOc3be8
3akoH BCEMHPHOI'O TATOTCHUA. Cuna 3amanns n3 0aHka 3aIHUN 110 bubnuoreka HOK
11 Tsokectu. [lepBas kocMudeckast 10.10 €CTECTBEHHO-HAYYHOU TPAMOTHOCTH https://m.edsoo.ru/
CKOPOCTb ff0c3d00
C 3 r B 3amanus u3 0aHKa 3aHUAN 10 Bubmmoreka IIOK
12 I yHpyrocTH. JakoH 1 yxa. bec 12.10 €CTECTBEHHO-HAYyYHOU IPaMOTHOCTH https://m.edsoo.ru/
TEeNna
ff0c3e18
Cuna tpenus. Kosddumuent tpenus. 3ananus U3 OaHKa 3aIHUH 11O Bubmmorexa [IOK
13 Cuita conpOTHBIICHUSI IPH JIBIKCHUN 17.10 €CTECTBEHHO-HAYYHOU rPAMOTHOCTH https://m.edsoo.ru/
Tela B KUJIKOCTH UJIU ra3e ff0c3f76
IMocTymnaTtensHOE U BpamaTeabHOe
. 3aganus U3 6aHKa 3aQHUHI 110 Bubmmorexa LIOK
JIBUKEHHE a0COIOTHO TBEPAOTO N
14 19.10 €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
tena. MomenT cuibl. [1nedo cubl. ffocalab
YcnoBusi paBHOBECHS TBEPIOTO Teja -
Hmnynsc MaTepuaabHOU TOUKHU 7
Y p > 3ananus u3 OaHka 3aHUH 110 Bu6morexa LIOK
CHCTEMBI MAaTEPHUATHHBIX TOYEK. ; i
15 P 24.10 CCTECTBCHHO-HAYTHOU https://m.edsoo.ru/
I/IMHyJ'IBC CHJIbI. 3aKOH COXpaHCHUA rPaMOTHOCTH. PeaxTuBHOE £f0c43d6
uUMIyIibca. PeakTHBHOE JBHYKEHHE JIBUOKEHHE -
Pabora 1 MOIIHOCTH CHIIBL.
3anganus U3 6aHka 3aHUH 110 Bbubnunoreka [JOK
Kunernueckast sHeprust o
16 26.10 €CTECTBEHHO-HaYYHOU IPaMOTHOCTH https://m.edsoo.ru/

MaTepuaasHON Touku. Teopema 00
H3MEHEHUHM KHHETHYECKOM OHEPrun

«TopMO3HOI1 ITyTh aBTOMOOHIIS

ff0c4502
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IlorennuanbHas sHEPruUsl.
IMoTeHanbpHas SHEPTUS YIPYTO

3ananus U3 0aHKa 3aHUN 110

Bub6mmoreka IIOK

17 ne(OpPMHUPOBAHHOM TIPYKUHBL. 07.11 €CTECTBCHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/
[MoTeHianbpHas SHEPTHUs Tesa ff0c461a
BOJIM3M TIOBEPXHOCTH 3eMITH
[ToreHnuanbHbIE U
HETIOTCHIUANbHBIC CHITBL. CBSI3b .
3amanns n3 0aHka 3aHUN 110 bubmorexa LIOK
paboThl HENOTEHIHATIBHBIX CHJI C N
18 . 09.11 €CTECTBEHHO-HAYYHOM TPAMOTHOCTH https://m.edsoo.ru/
HU3MEHEHHEM MeXaHM4YeCKOH IHEPrun
ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEeHHUs
MEXaHUYECKON 3HEPIUU
JlabopaTopras pabora
«HccrenoBanue CBA3M paOOTHI CHITBI
. MareMaTHyecKie pacyeThl U
19 C U3MCHECHUECM MEXaHHUUCCKOM 14.11
npeoOpa3oBaHus
SHEPTHH Teja Ha IpUMepe
pacTsHKEHHsT PE3UHOBOT'O KTy Tay
Kontpomnpnas padora mo Teme M Bubmmorexa [IOK
aTeMaTH4ecKHe pacueThl U
20 «Kunemaruka. JlnHamMuKa. 3aKOHBI 16.11 P https://m.edsoo.ru/
npeoOpa3oBaHus
COXPaHCHHS B MEXaHUKE) ffOc4b74
OCHOBHEBIC MOJIOKEHHS 3aganus u3 GaHKa 3aHU 10 Bubmmoreka [IOK
21 MOJIEKYJISIPHO-KHUHETHYECKOH TEOpUH. 21.11 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
Bpoynosckoe nmxkenue. Juddysus ffOc4dc2
XapakTep IBUKEHUS U
. 3ananus U3 0aHKa 3aHUH 110 bubmuorexa LIOK
B3aUMO/ICHCTBUS YaCTHIL BEL[ECTBA. N
22 . 23.11 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
Moaenu cTpoeHus ra3oB, KUAKOCTEH
5 ffOc4dc2
U TBEPBIX TEN
M 3ananus 13 0aHKa 3aHUH 110 bubnuoreka LIOK
acca mostexyi. KonndectBo N
23 28.11 €CTECTBEHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/

BewecTBa. [locTossHHas ABOTaJipo

ffOc4dc2
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TemnnoBoe paBHOBecHe. Temneparypa

3amanns n3 0aHka 3aIHUN 110

24 u e€ usmepenue. lllkana remneparyp 30.11 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
Ilenscus
. i Bubmmorexa [IOK
Wneansuelii raz B MKT. OcHoBHOE 3ananua i3 banka 3a}iHHH 1o 1
25 MIKT 05.12 €CTECTBCHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
aBHCHHE
P ffOcafde
AOconroTHas TeMIepaTypa Kak Mepa
o o 3ananus U3 6aHKa 3a1HUIL O Bbubmorexa [IOK
CpeIHe KHHETHYCCKON SHEPTUH .
26 07.12 €CTECTBEHHO-HAYYHO! TPaMOTHOCTHU https://m.edsoo.ru/
JBIDKEHUSI MOJICKYIT. Y paBHEHHE
3 ffOcb1le
MengeneeBa-Knaneiipona
3aganus u3 6aHKa 3aIHUMH 110 bubmuorexa IIOK
27 3akon [lanbroHa. ['a30BbIe 3aKOHBI 12.12 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
ffOcb1le
JlabopaTopras pabdora
08 «HccenoBanme 3aBUCUMOCTH MEXKITY 1412 MareMaTHYECKHE PacyeThl U
napamMeTpaMH COCTOSIHUS ' npeoOpa3oBaHus
Pa3pEKSHHOTO ra3a
3anaHus u3 6aHKa 3aTHUIT 110 Bubnnorexa LIOK
M3omporieccsl B HICATLHOM T'a3e U X N
29 o 19.12 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
ahuUecKoe MpeCTaBICHIE
P P ff0c570e
BnyTpenHss sHeprus
TEPMOANHAMHYECKON CHCTEMBI U
3 3aganus u3 6aHKa 3aIHUM 110 bubnuoreka [JOK
croco0OsI e€ n3meHenus. KomaectBo N
30 6 B 21.12 €CTeCTBeHHO-HAYYHOMH IrPaMOTHOCTH https://m.edsoo.ru/
TEIJIOTHI B padoTa. BHyTpeHHsIsSI
p YTp ff0c5952
SHEPTHs OJHOATOMHOTO UICaITEHOTO
rasa
3aganus w3 6aHKa 3aIHUH 110 bubnuoreka [JOK
31 Bune! Teronepenauun 26.12 €CTECTBEHHO-HAYyYHOU IPaMOTHOCTH https://m.edsoo.ru/
ff0c5c36
VnenbHas TErI0EMKOCTh BEIIECTBA.
3amaHus U3 0aHKa 3aHAN 110 Bubnmoreka LIOK
KonunuecTBo TennoTsl npu o
32 28.12 €CTECTBEHHO-HAYYHOI TPAMOTHOCTH https://m.edsoo.ru/

Teronepenaye. AnuabaTHbII
mporiecc

ff0c5¢c36
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IlepBblii 3aKOH TEPMOJIUHAMUKHU U

3ananus U3 0aHKa 3aJHUN 110

Bub6mmoreka IIOK

33 09.01 eCTeCTBeHHO-Hay‘IHOﬁ TPpaMOTHOCTH https://m.edsoo.ru/
€ro NPUMEHEHHE K U30ITPOoIIeccaM
ffOc5efc
HeoOpatiumocTs mporieccos B 3ananus u3 6aHKa 3aHUH 110 Bbubmorexa [IOK
34 npupoje. Bropoii 3akoH 11.01 €CTECTBEHHO-HAYYHOM IPAMOTHOCTH https://m.edsoo.ru/
TEPMOJMHAMUKA ff0c6230
1 . KII . 3amaHus u3 6aHKa 3aTHAN TI0 bubaunoreka [JOK
35 PHUHLHIT ICHCTBI 1 A reruiosoii 16.01 eCTeCTBeHHO-HayIIHOP'I rpaMOTHOCTH https://m.edsoo.ru/
MAIIHHBI
ff0c600a
3amanus 3 0aHKa 3aHUH 110 bubnmoteka [IOK
36 IMuxn Kapuo u ero KITJ] 18.01 €CTECTBCHHO-HAYYHON IPAMOTHOCTH https://m.edsoo.ru/
f0c600a
3amanus u3 0aHKa 3aJHUAHN 10
DKOJIOTHYECKUE TTPOOIEMBI .
37 23.01 €CTECTBEHHO-HayYHOU IPaMOTHOCTH
TEIUIO3HEPTETHKH
O6o0maromuii ypok «MoJteKyspHas M Bubmiorexa LIOK
38 (bmn;'; O]fHOBZIpTe o HHaB};HKi» 25.01 Hpii)eg; zgz:;;e PacteThi i https://m.edsoo.ru/
' proA £f0c6938
Kontponpnas padora mo teme M Bbubmmorexa [IOK
39 «MonekynsipHast pusrka. OCHOBBI 30.01 ATCMATHICCIHE PACHCTRL 1 https://m.edsoo.ru/
peoOpa3oBaHus
TEPMOTUHAMHK D ff0c6a50
3amaHus U3 6aHKA 3aQHUAN IO Bubnmorexa LIOK
IMapoobpa3oBaHue ¥ KOHICHCAIIUS. N
40 - 01.02 €CTeCTBeHHO-HAYYHOMH IrPaMOTHOCTH https://m.edsoo.ru/
CIIapeHHe U KUICHUE
napeHue U KUIEHH £0c63b6
AOGCOIOTHAS U OTHOCHUTEIbHAS 3aganus u3 GaHKa 3aHUH 10 bubnuoreka IIOK
41 BJI@XKHOCTh BO3/yxa. HachieHHbII 06.02 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
nap ff0c64d8
Teépnoe Teno. Kpucrainuueckue u
amop(dHbIe Tera. AHU30TPOIHUS 3amanus u3 6aHKa 3aTHAN TIO bubnmnoreka [JOK
42 CBO¥MCTB KpucTayIoB. JKuakue 08.02 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
kpuctamisl. COBpEeMEHHBIC ff0c65f0
MaTepHUabl
IInaBneHue U KpUCTAIITU3ALIHS. 3amanus u3 6aHKa 3aTHAN TIO bubnmnoreka [JOK
43 VenpHas TEIIOTAa IUIABJICHHUS. 13.02 €CTeCTBeHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/

CyOmumarus

ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

3amanns n3 0aHka 3aIHUHN 110

Bub6mmoreka IIOK

44 YpaBHeHHE TEIIOBOTO Oananca 15.02 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
ff0c6820
OnexTpu3anus Tel. DIeKTPHICCKHHA 3ananus u3 6aHKa 3aHUHA IO Bub6mmoreka [IOK
45 3apsi. JIBa BHIa SJIEKTPHIECKIX 20.02 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
3apsIoB ffOc6bec
IIpoBoaHMKY, AUDIEKTPUKHU U 3ananus U3 0aHKa 3aHUN 110 bubaunoreka [JOK
46 MOJTYIPOBOJHUKH. 3aKOH COXPaHCHHS 22.02 €CTECTBCHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/
ANEKTPUUECKOTO 3apsiia ffOc6bcc
BzaunmopeiictBue 3apsa0B. 3akoH 3amanns n3 0aHka 3aIHUN 110 Bubauoreka HOK
47 Kynona. TodeuHbli aneKTpUuecKuii 27.02 €CTECTBEHHO-HAyYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3apsi ffOc6ced
Hanpspk€HHOCTD AIIEKTPHYECKOTO
P — 3aanus U3 GaHKa 3aHUI 10 bubmorexa [IOK
48 P Y E) T 29.02 €CTEeCTBCHHO-HAYYHOMH rPaMOTHOCTH https://m.edsoo.ru/
SJIEKTPHYCCKUX Toei. JInanu
P ffOc6df2
HANPSHKEHHOCTH
PaboTta crit aIeKTpoCTaTHIeCKOTo 3amanus u3 6aHKa 3aTHUI M0 Bubmmoreka IIOK
49 nojs. [lorennuan. PasHocTs 05.03 €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH https://m.edsoo.ru/
IIOTEHIIMAJIOB ff0c6f00
[TpOBOHUKY M TUAJIEKTPUKH B 3ananus U3 baHka 3aHUH 110 bubnuoreka IIOK
50 ANIEKTPOCTATHUECKOM TOJIE. 07.03 €CTeCTBEeHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
JwdnekTpryeckas MPOHUIIAEMOCTh ff0c7018
3aganus u3 6aHKa 3aIHUM 110 bubnuoreka [JOK
51 OnexTpoémkocTts. Konnencarop 12.03 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
ff0c7126
DNEeKTPOEMKOCTD TIIOCKOTO 3ananus 13 0aHKa 3aHUH 110 Bubmmoreka IIOK
52 KOHJIeHCaTopa. JHeprus 14.03 €CTeCTBEeHHO-HayYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3apsHKEHHOTO KOHJICHCATOpa ffOc72c0
53 JlaGoparopnas pabota «3mepenue 19.03 MatemaTHyeckue pacyeTsl U
INEKTPOEMKOCTH KOHEHCATOPA» ' npeobpa3oBaHus
[TpuHIMT NEHCTBUS ¥ IPUMEHEHHE 3anmanus u3 OaHKa 3aIHUI 1O bubnmnoreka [JOK
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO 21.03 €CTeCTBeHHO-HAYYHOMH rPaMOTHOCTH https://m.edsoo.ru/

ammapara, CTpyHHOTO IPHHTEPA.

ff0c72c0
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DeKTpocTaTHIecKas 3aIiTa.
3a3emiIeHHE 3JIEKTPONPHOOPOB

DIEeKTPUUECKHUI TOK, YCIOBHS €r0
cyiecTBoBaHUs. [10CTOSIHHBIN TOK.

3ananus U3 0aHKa 3aHUN 110

Bub6mmoreka [IOK

55 Cmna Toka. Hampspkenwe. 02.04 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
Compotusnenue. 3akoH Oma 1ist ff0c72c0
y4acTKa IerH
IMocnenoBarensHOE, apalIeIbHOE,
CMEIIaHHOE COSIUHEHHE M Bubmmoreka IIOK
56 npoBoAHUKOB. JIabopatopHas paborta 0,5 04.04 ATCMATHHCECKIE PACHCTRL https://m.edsoo.ru/
peoOpa3oBaHus
«M3ydyeHne CMEIaHHOTO COSANHEHUS ff0c74f0
PE3UCTOPOB»
3aganus u3 6aHKa 3aIHUMH 110 bubmmoreka IIOK
Pa6oTa ¥ MOIITHOCTH DIIEKTPUIECKOTO N
57 3 1 1 09.04 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
Ka. 3aK K -
Toka. 3akoH JIxoyinsa-Jlenia £10c7838
3axoH OMa a7 TOJIHOM (3aMKHYTOH)
anexkTpudeckoit nenu. Kopotkoe M bubnuoreka [JOK
58 3ambikanue. JlaGopaTopHas paborta 0,5 11.04 ATCMATHTICCIHE PACHCTRL 1 https://m.edsoo.ru/
npeoOpa3oBaHus
«U3mepenne DJ]C UCTOYHHKA TOKA U ffOc7ae0
€ro BHYTPEHHETO COITPOTUBJICHUA)
PesepBHriii ypok. Kontponbaas
a6opa o Zpe "Dnex p0 amuka" M Bubmrorexa LIOK
Ta I10 TCM JICKT] HHaMH
59 p . port 16.04 ATCMATHTCCKHC PACICTRI 1 https://m.edsoo.ru/
/ Beepoccwiickast mpoBepoYHast peoOpa3oBaHus
ffOc7ae0
pabora
O0o00maromui ypok v Bubmmoreka [IOK
60 «DIEKTPOAUHAMUKAY / 18.04 ATCMATHHCCKHUC pACHCTRL 1 https://m.edsoo.ru/
N npeoOpa3oBaHus
Bcepoccniickas mpoBepouHast pabota ffOc7ae0
DJIeKTPOHHASI TPOBOAUMOCTD
TBE ;ﬁx MeTaJ‘IiOB 3aBUCHMOCTh 3anarns us banKa sajtHuii 10 bubamorexa LIOK
61 P ) 23.04 €CTeCTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
COIPOTHUBJICHHS METAILIOB OT
ffOc7ae0
TemrepaTypbl. CBEpXIIPOBOAUMOCTD
ek TIHECKH TOK B BAKYVME 3ajanus U3 GaHKa 3aHUi 10 bubnuoreka LIOK
62 P yyMe. 25.04 €CTECTBEHHO-HAYYHOM IrPAMOTHOCTH https://m.edsoo.ru/f

CBoiicTBa 2IEKTPOHHBIX IyYKOB

fOc7ael
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IMoxynpoBogHHUKH, HX COOCTBEHHAS U

NpUMeCHast IPOoBOAUMOCTE. CBOMCTBa 3aianua u3 Gamka saftHuil o bubmmorexa OK
63 p POBOZ ) 1 30.04 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/f
p—n-mepexona.
fOc84ae
[omynpoBOIHUKOBEIC IPUOOPHI
DIIEKTpUYECKHUI TOK B PacTBOPax U
aCHH:BaX SeKT OHHT}:)B P 3aanus U3 GaHKa 3aHUIH 10 bubnuorexa LIOK
64 p P ) 1 07.05 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/f
DNEeKTPOIUTHYECKAS AUCCOLMALIHS.
f0c82bha
OnexTponu3
ONEeKTpUUECKUH TOK B Ta3ax.
CaMoTiogTeHBHHﬁ u 3ananus u3 6aHKa 3aIHUH 110 bubnuorexa IIOK
65 . 1 14.05 €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH https://m.edsoo.ru/
HECaMOCTOSITENbHBIN pa3psil.
ffOc84ae
Momnns. ITma3zma
DIeKTpHYECKHE IPUOOPHI U
o ;ECTBa - 111) aKTFI)/IIIeCKOC 3amanns n3 0aHka 3aIHUN 110 bubmorexa LIOK
66 ye1p P 1 16.05 €CTeCTBeHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
npumenenue. [IpaBuia TeXHUKH
ffOc86fc
6e30macHOCTH
e "
JICKT! TAaTHUKA. TOAHHBIN
67 . P A 1 21.05 e e pacieTl i https://m.edsoo.ru/
J1 na U T . U B
P peobp ff0c88be
Pa3IMYHBIX CPEIax»
PesepBHbIit ypoK. M Bbubmmorexa LIOK
68 O6061maroImii ypok 1o Temam 1 23.05 ATEMATITIECKAC PACICTH 1 https://m.eds00.ru/
npeoOpa3oBaHus
10 xnacca ffOc8a8a
OBIIEE KOJIMYECTBO YACOB I10 68

MMPOIr'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI 10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yabTara

10.1

10.2

10.3

10.4

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl
cpeaHero oduiero oopa3oBaHus

JleMOHCTpHpOBAaTh Ha MpPHMEPax poib W MecTo (pm3uku B (HOPMHUPOBAHWU COBPEMEHHON HAayJHOU

KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUUECKON IEATENBHOCTH JIIOAEH

Y4YuTHIBaTP TPAaHUNOBl TPUMEHEHHS H3YYEHHBIX (HM3MUYECKHX MOJENEeH: MaTephaibHas TOdYKa,
MHEpLIUalbHAs CHCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEINO, HACATBHBIN Ta3; MOJEIN CTPOCHHS Ta30B,

JKUJIKOCTEH U TBépZ[I:IX TCII, TOYCYHBINA BHCKTpI/ILIeCKI/Iﬁ 3apdaa — Opu peICHUU (l)I/I3I/I‘~IeCKI/IX 3aga4y

Pacno3HaBaths (u3nveckne sABIEHUS (TIPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BeIlecTBA M 3JIEKTPOAMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE IMpsIMOJIMHEHHOE IBHKEHHUE, CBOOOIHOE MAaJIeHUEe Tell, IBMKEHHE M0 OKPYKHOCTH,
MHEpIHs, B3auMoaehcTaue Tem; quddysns, OpoyHOBCKOE ABMKEHUE, CTPOSHHUE )KUAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten Npu HarpeBaHWM (OXJIAXKICHHH), TEIUIOBOE paBHOBECHE, HCHAapeHHE,
KOHJCHCAIUs, IUIABJICHHE, KPUCTAIIN3AIUs, KUIICHHE, BIAXXHOCTh BO3AyXa, MOBBIIICHUE TaBICHUS
rasa IpU €ro HarpeBaHWH B 3aKPBITOM COCYZAE, CBSI3b MEXIy MapaMeTpaMH COCTOSHHS Taza B

nu3omnponeccax; dJICKTpru3anus Tei, BSaHMOHeﬁCTBHe 3aps 0B

OnuceiBaTh MEXaHHIECKOE JABUIKCHUC, HCIOJb3Yysd CI)I/IBI/I‘IeCKI/IC BCJIMYMHBL: KOOpJAWHATA, MYTh,
nepeMeucHue, CKOpOCTb, YCKOPCHHUEC, MacCa Tejla, CWJa, UMIYJIbC TCjlIa, KHUHCTUYCCKasl ODHEPrus,
MOTCHIMAJIbHAA OSHEPrusa, MEXaHU4YeCKas pa60Ta, MEXaHUYECKasd MOUIHOCTh, IMPU ONMMCAaHNUU MTPABUIIBHO
TpaKTOBAaTh (l)I/ISI/I‘IeCKI/Iﬁ CMBICJT HMCHOJIB3YEMbBIX BEJIMYHUH, HX 0003HaUYeHUus Hu CAWHUIIbI, HAXOIUTH

(hopMyJIBI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIIMUUHY C APYTUMH BETUUHHAMHU

10.5

10.6

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJN W TEIUIOBHIE SBJICHHS, WCIOJB3YS (PU3MUECKHE
BEJINYMHBI: JaBICHHUE ra3a, TEMIIEPATypa, CPENHAA KMHETUYECKAs SHEPTUs XaOTHYECKOrO JABMKECHHS
MOJIEKYJI, CPEJHEKBAJpaTUYHAsi CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEPTHS,
pabota rasza, KO3(pQGHUIHMEHT MOJE3HOr0 JACHCTBUS TEIJIOBOTO IBUTATENs; MPU OMHCAHUU MPABHUIBHO
TPaKTOBAaTh (PU3UYECKHUA CMBICT HCIOIB3yEMBIX BEIUYHH, UX OOO3HAYCHWS W CIUHHIIBI, HAXOIUTH

(hopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTHMHU BEJIMYNHAM

OnuceIBaTh HN3Y4YCHHBIC JJICKTPUYCCKHUC CBOICTBa BCHICCTBA M JJICKTPUYCCKUC SBJICHUA (npoueccm),
HCIIOJIb3YS (I)I/ISPI‘JCCKI/IC BCIIMYUHBI: 3J'IeKTpI/I"ICCKI/II71 3apan, SJICKTPHUICCKOC 1OJIC, HaHpﬂ)KéHHOCTI) 110J14,
MOTCHIIMAJI, PA3HOCTH IMOTCHIUAJIOB, MNPH OIHCAHWW IIPABUIIBHO TpPaKTOBATb (I)HBPI‘IGCKI/II’I CMBICJI
HCIIOJIb3YEMBIX BEJIMYHH, UX 0003HaYeHUs U CAWHUIBI; YKa3bIBATh (l)OpMyJ'H)I, CBA3BIBAIOIHEC JAHHYIO

(I)I/BI/I‘IGCKYIO BCJIMYMHY C ApYTUMHU BECIIMYUHAMU

10.7

AHATM3UPOBATh (PU3NYECKHE MPOIIECCHI U SIBIICHHS, UCIIONb3Ys (DH3NUECKUE 3aKOHbBI M PUHITHITBL: 3aKOH
BceMupHOro Tsrotenus, |, |1 u 111 3akonsr HeroTOHa, 3aKOH COXpaHEHUST MEXaHIMUYCSCKOW YHEPTHH, 3aKOH
COXpaHCHHS MMITYJIbCa, MPHUHIUI CYNSPIO3UINU CHJI, TIPUHIIAIT PABHOTPABUS MHEPIHAIBHBIX CUCTEM
0TCY€Ta; MOJICKY/SIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHSI BEIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEIHEH
KHHETHYCCKON HEPTUU TEIIOBOTO JBHMKCHHUS MOJICKYJ ¢ aOCOIIOTHOW TEeMIIepaTypoii, MEepBbIil 3aKOH
TEPMOJVHAMHUKHY, 3aKOH COXPAHCHHUS AJIEKTPHUYECKOrO 3apsia, 3akoH KysoHa; mpu 3TOM pasnnyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMATHYECKOE BBIPAXKEHHE U YCIOBHUS (IPaHMUIbI, 00J1aCTH)

IIPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE NMPHHINIBI ACUCTBUS MAIlIWH, TPUOOPOB M TEXHUYECKUX YCTPONCTB; Pa3IndaTh

YCIIOBHUA UX 0e30IMaCHOI0 UCIIOJIb30BAHUS B MMOBCETHEBHOM KNU3HU




10.9

10.10

BBINOMHATE SKCHEPUMEHTHI IO MCCIIEA0BAHUIO (PU3NUECKHUX SBJICHUH U MPOLIECCOB C HCIIOJIL30BaHHEM
NPSMBIX 1 KOCBEHHBIX U3MEPEHUH; ITPpU 3TOM (HOpMYIHUpOBaTh MpodieMy (3aady) U THIoTe3y y4eOHOTo
9KCIIEPUMEHTa, COOHMpaTh YCTAHOBKY M3 IPEIVIOKECHHOTO OOOPYIOBaHMS, IPOBOJUTH OIBIT U

(hopMyIHPOBATH BHIBOJIBI

OcymecTBIATh NpsSIMBIE M KOCBEHHBIE W3MEPEHUS (QHU3MYECKUX BEJIWYWH; MpPU 3TOM BBHIOHpATH
ONTHMAJIBHBII CHOCOO W3MEpPEHUS M UCIIOJIb30BaTh HW3BECTHBIE METOJBI OLEHKH MOTPENIHOCTEH

U3MepeHuil

10.11

HccnenoBaTh 3aBUCHMOCTH MEXKAY (PU3NUECKUMH BETMYMHAMH C UCIIOJIB30BAHUEM MPSIMBIX H3MEPEHUH;
Opd 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (HMKCHPOBATh pE3YJbTAThl IIOJydEHHOH 3aBUCHMOCTH

(hu3MUECKHUX BENNYNH B BUJIE TaOIHIl ¥ Tpa(hUKOB, IENaTh BBIBOBI II0 PE3YJIbTaTaM UCCIIECOBAHHS

10.12

10.13

ColOmiofath mnpaBuiia 0€30MacHOTO TPyAa IpH IMPOBENSCHHH HCCIECJOBAaHMKH B paMmKax y4eOHOTo
SKCIICPUMEHTa, yUeOHO-HCCIEIOBATEIBCKOM ¥ TPOCKTHOW JEATENIFHOCTH C  HCHOJh30BaHUEM

M3MEPHUTENBHBIX YCTPOHCTB M 1a00OPAaTOPHOTO 000pyJOBaHHS

PemaTe pacuéTHble 3a/1auu C SIBHO 33laHHOW (prU3NUEcCKOl MOJETBIO, NCTIONb3Ys (PU3NUECKHE 3aKOHbI U
MPUHIUIIB], HA OCHOBE aHAJIM3a YCJIOBHS 3a/1aull BEIOMPATh (PU3NIECKYIO MOJEINb, BEIICIATD GU3UICCKUE
BEJIMUMHBI U (POPMYJIbI, HEOOXOMUMBIE JUIsl €€ PEeLICHHs, TPOBOANTH PAacUEThl U OLCHUBATH PEaTbHOCTD

MOJIY4EHHOTO 3HaYCHUs (PU3NUECKON BETMYHHBI

10.14

Pemate kauecTBeHHBIE 3a/1ay: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHBYIO IIEMIOUKY PaCCyXIACHUM ¢

OHOpOﬁ Ha N3y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IC SIBJICHUA

10.15

Hcnonb30BaTh NpH pellieHn yueOHbIX 3a/1a4 COBpeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS IIOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIPETALMK U NPEICTABICHHs] YIeOHO! U Hay4qHO-IIOMYJISIPHON MH(pOPMaIHH,

HOHy‘{CHHOﬁ 13 PA3JINIHBIX HCTOYHUKOB; KPUTUYCCKH aHAJIU3UPOBATH NOJYy4aCMYHO I/IH(I)OpMaLII/IIO

10.16

[TpuBoaMTh mpHMeEpHl BKJIaJa POCCHHCKHX M 3apyOeXHBIX Yu€HBIX-(DM3MKOB B pa3BUTHE HAYKH,

00BIICHEHHUE MIPpOUECCOB OKPYKAKOLICTO MUPA, B pa3BUTUC TEXHUKHU U TEXHOJIOTHUH

10.17

10.18

Hcnonb30BaTh TEOpETHUECKHE 3HAHMS 1O (HU3MKE B IIOBCEAHEBHOM JKM3HM JUIs OOeCredeHUs
6e3omacHOCTH TIpH OOpameHnH ¢ NPHOOpPaMH M TEXHHYECKHMH YCTPOWCTBAMH, MJISI COXPaHEHHS

340POBbA U CO6J'IIOI[CHI/ISI HOPM 5KOJIOTUYCCKOT'0 IMTOBEJACHUS B 0pr>1<a}0u_[ef/'1 cpeac

PaboraTp B rpymie ¢ BHIIOJIHEHHEM Pa3IMYHBIX COIHAIBHBIX POJIEH, MIaHUPOBaTh pabOTy TPYMIIbI,
palMoOHANIBHO paclpelesaTh OOS3aHHOCTH W IUIAaHMPOBATH JIESATEIBHOCTh B HECTaHJApTHBIX
CUTyallusAX, aJeKBaTHO OIICHHBATh BKJIAJ KaXJOr0 U3 YYaCTHHKOB TpPYINIBl B peIIeHHE

paccMaTpuBaeMoii poOIeMbI




INPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA 10 KJIACC

Kon
pa3iena

Kon
NPOBEPSIEMOr0
3JIeMEeHTAa

IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS

OU3NKA U METObI HAYYHOI'O ITO3HAHMUS

11

®usnka — Hayka o npupope. Haydnele MeTOnbl MO3HAHUS OKPYXKArOIIEro
Mupa. Poip skcnepumeHTa M TEOpHHM B IpoIecce IO3HAHHS IMPHPOJBL
OKcnepuMeHT B pu3nkKe

1.2

MopenupoBaHue (QU3NUECKUX SBJICHUI W mpoleccoB. HayuHble TUHOTE3BI.
Ou3nuecKkue 3aKOHBI W TEOpPHH. [ paHUIBI MPUMEHHUMOCTH (DH3HMUSCKUX
3akoHOB. [IpuHIMI cooTBeTCTBUA. Poib M MecTo pusuku B (hOpMUPOBAHUHU
COBPEMEHHON HAy4YyHOW KapTUHBI MHUpPA, B MNPAKTHYECKOH JesTeNbHOCTU
e

21

MEXAHHUKA
KMHEMATHKA

211

MexaHnueckoe IBIKEeHHE. OTHOCHUTEIHHOCTh MEXAHHYECKOTO ABMKCHMS.
Cucrema orcuéra. TpaekTopust

2.1.2

2.13

214

2.15

[Tepemerienue, CKOpoCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOpEHHE MaTepuaIbHONU TOUKH, UX MPOEKIIMH Ha OCH CUCTEMbI KOOPIUHAT.
CrnosxeHure iepeMeleHri U CII0XKEeHHe CKOPOoCTel

PaBHOMepHOE M PaBHOYCKOPEHHOE MNPSMOJUHEWHOE IBIKEHHE. [ paduku
3aBUCUMOCTH KOOpPJWHAT, CKOPOCTH, YCKOPEHHUS, MyTH M TepeMelIeHHs
MaTepHaHbHOﬁ TOYKH OT BpEMCHU

CBoboaHOe majieHue. Y CKOpeHrne CBOOOIHOTO MAACHUS

KpuBonuueitHoe nBmkeHne. PaBHOMepHOE NBM)KCHUE MaTEpUANTBHOW TOYKU
0 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, IMHEWHas CKopocTh. [leprox u gacrora.
LeHTpocTpeMUTEIHHOE YCKOPCHHE

2.16

Texuuueckue yCTpOfICTBElZ CIIUAOMETP, IABMIKCHHUE CHApAA0B, HEIHLIC H
PEMCHHBIC TIEpeaaIn

2.1.7

ITpaxkTuueckue pabotel. V3mepeHue MrHOBEHHOH ckopocTH. MccnenoBanue
COOTHOIIEHHS MEXJy ITyTAMHU, IPOHAECHHBIMHU TEJIOM 3a IIOCIIeI0BaTEIbHbIC
paBHBIE IIPOMEXYTKH BPEMEHH TIIpH PABHOYCKOPECHHOM JBIDKEHHH C
HA4aJIbHOM CKOPOCTBIO, paBHOM HYJII0. VI3ydeHMe IBUKEHUS IapUKa B BA3KOI
JKUJKOCTH. M3yueHne IBMKEHHMs Tena, OpOIIEHHOT0 TOPU30HTAIBHO

2.2
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2.2.2

JMHAMUKA

[punuun  otHocutenbHocTH  [anmmnes. Ilepseiii  3akoH  HbroTona.
WuepunanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHnun cynepno3unyy cui

2.2.3
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2.2.5

Bropoii 3akon HeroTOHA 1)1 MaTepuanbHON TOUKU B UHEPLUAIILHOM CUCTEME
otcuéta (MCO). Tpernii 3akoH HpioTOHA 11 MaTepHATBLHBIX TOYEK

3akoH BCEMUPHOTO TATOTCHUA. Cuna TSOKECTH. l'IepBaﬂ KOCMHYCCKasAa
ckopocTs. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHHs] CKOJBXEHUS W CHJIa TPEHUS
nokosi. Koadunuent tperus. Cunia CONMPOTUBIICHUS MPH JIBHKCHUAU TeJa B
JKUJIKOCTH WIIH ra3e

2.2.7
2.2.8

2.2.9

[TocTynarenbHOE U BpallaTesIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO Teja
MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpamieHus. [lgedo Ccuiibl. Y CIIOBHS
paBHOBecus TBEporo tena B UCO

Texuunueckue YCTpoﬁCTBaZ NOAIMWIHUKHY, ABUKCHUEC HUCKYCCTBCHHBIX
CITYTHHUKOB

2.2.10

[Mpaktnuyeckne paboThl. M3yueHue nBWXKEHHMsS Opycka IO HaKJIOHHOM
IUIOCKOCTH TOJ ACHCTBHEM HECKONBbKUX CHI. MccienoBaHue 3aBHCHMOCTU
CHJI yNPYTOCTH, BO3HHKAIOIIMX B Ae(hOPMHPYEMOH NMpPY)KUHE M PE3NHOBOM




06pa3ue, OT BCIIMYHHBI UX )Ie(l)OpMaIlI/II/I. Wccnenosanue yCJ'IOBI/Iﬁ paBHOBECHUA
TBép,Z[OFO TECJia, UMCIOLICTO OCh BpalllCHUA

3AKOHBI COXPAHEHI A B MEXAHUKE
NMnynec mMaTepuanbHON TOYKH, CUCTEMBl MAaT€pUANIbHBIX TOYEK. MMiynbe

2:31 CHITBI ¥ I3MEHEHUE UMITYJIhCa Tella
232 3axoH coxpanenus uMiryibca B UCO. PeakTnBHOE OBIDKEHHE
2.3.3 Pabota cuibr
2.3.4 MOIIHOCTE CHIIBI
235 Kunernyeckass 3Heprusi MarepuagbHOM TOUKH. TeopeMa O KHUHETUYECKOU
SHEPTHU
[MorennuanbpHas SHEPTHsL. [NorenuuanbHas SHEPrHs YIpyTo
23 2.3.6 nedopmupoBaHHOl TMpyXuHBL. lloTeHIMaibHas SHeprust Tejla BOJIM3U
MOBEPXHOCTH 3eMJTU
[MoTeHnuanpHple M HENMOTeHUUWaJbHble  cwibl.  CBs3b  pabOTHI
2.3.7 HEMOTEHINAIBHBIX CUJI C U3MEHEHHEM MEXaHW4YeCKOW SHEPIUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHHYECKOI SHEPTHH
2.3.8 Yupyrue u Heynpyrue CTOIKHOBCHUS
239 TexHUYeCKUE YCTPOMCTBA: MBIKCHUE PAKeT, BOJOMET, KOTEp, MPYKHUHHBIN
MHCTONET
[Ipaktuueckue paboThl. M3yueHue CBsI3U CKOPOCTEW Tell MpU HEYMpyrom
2.3.10 ynape. HccrnenoBanue cBs3u pabOTHI CHJIBI C U3MCHCHHEM MEXaHHUYCCKOU
JHEPruu Tesa
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH
OCHOBHbIE TMOJIOXEHHST MOJEKYJIIPHO-KHHETHYECKO# Teopru. BpoyHOoBCcKoe
311 nmekenue. Judoysus. Xapaktep IBIDKEHUS W B3aHMOJCHCTBHS YAaCTHII
BEIlleCTBa
31.2 Mopenu cTpoeHus ras3os, )KHL[KOCTueI?I 1 TBEPABIX TN U OOBSICHEHNE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX MOJIesel
3.1.3 Macca mosekyn. KomuuectBo BemecTsa. IlocTosiHHast ABOTaapo
314 TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana Temmneparyp
Henbcus
31 315 Monenb WJCANBHOrO  rasa. OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KHHETHYECKON TEOPUH HIEaTbHOIO ra3a
316 AblcomntoTHas TeMreparypa Kak Mepa CpelHed KHHETHYECKOW 3HEepruu
TEIJIOBOTO JIBM)KeHHs yacTull ra3a. [llkana temneparyp KenbBuna
3.1.7 Ypasuenue Knanelipona — Menaeneesa. 3akoH J[aapToHa
318 l'azoBble 3akoHBI. [3omporecchl B WI€aJbHOM Tra3e C IOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA: U30TEpMa, H30X0pa, n3obdapa
3.1.9 TexHUUECKUE YCTPOUCTBA: TEPMOMETP, OapoMeTp
[MpakTuyeckue paboTel. M3MepeHne macchl BO3[yXa B KJIaCCHOH KOMHarte.
3.1.10 HccrenoBanne 3aBUCUMOCTH MEXTy TTapaMeTpaMi COCTOSIHUS Pa3pesKeHHOTO
rasa
OCHOBBI TEPMOAMHAMUWKNA
321 TepmoanHamuueckas cucreMa. BHyTpeHHSSI SHEprust TepMOANHAMHYECKOM
CHCTEMBI U CIIOCO0BI €€ M3MEHEHUS
329 KonmuecTtBo TemioTel W paboTa. BHYTpeHHsisi JHEprus OJHOATOMHOTO
WJIeaJIbHOTO Ira3a
3.2 Buapl  Teronepenadyn:  TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3JIy4eHHeE.
3.2.3 TeroéMKOoCTh Tela. Y aeabHas TEII0EMKOCTD BEIECTBA. PacyéT KoimyecTsa
TEIUIOTHI MTPU TEILIONepeiae
[lepBblii  3akOH  TepMOIMHAMHUKU. [IpuMeHeHHWe  mepBOro  3akoHa
3.24 TePMOAVHAMHUKH K wH30mporeccaM. ['padudeckas wHTepmpeTanus pabOTHI

raza




TennoBsie MalInHBI. HpI/IHI_[I/IHI)I JIenCTBUS TCILIOBBIX MallluH.

3.2.5 [TpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MamnHax. Koadduiuent nmonesnoro
neiicrBus (manee — KI1JI) reruroBoit mammasl. [k Kapro u ero KI1J]
326 Bropoii 3akoH TepMomuHaMuku. HeoOpaTMMOCTh TpPOIIECCOB B TPUPOJIC.
TemoBble ABUraTeNid. JKOJOrHYECKUE MPOOIEMBI TEINIOIHEPTETUKU
327 TexHUUecKue YCTPOICTBA: IBUTaTeNb BHYTPEHHETO CTOpPAHHSA, OBITOBOI
XOJIOIWIIbHHK, KOHAUIIHOHED
3.2.8 [IpakTudeckne paboTsl. I3Mepenne yaeapHOH TemI0EMKOCTH
ATPETATHBIE COCTOSHUMA BEIHIECBA. ®A30BBIE ITEPEXO/IbI
331 [Tapoo6pazoBanue n koHaeHcanws. Vicriapenue u kuneHue. Y aensHas TernsioTa
apooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT AABJICHUS
3.3.2 AOCOIOTHAs 1 OTHOCHUTEINBbHAS BIAXKHOCTH BO3IyXa. HackImeHHBIN Tap
333 Teépmoe Teno. Kpucramindeckue U aMOpQHbIC Tejda. AHU3OTPOITUS CBOWUCTB
33 kpucTamioB. JKuakne kpuctauibl. COBpeMEHHBIE MaTEPHAIIBI
' 3.34 [TnaBnenue u KpucTaIM3anus. Y ielbHas Teriora miasjienus. Cyonumanus
3.35 YpaBHEHHUE TEIIOBOTO OanaHca
TexHHYeCKHE yCTPOWCTBA: THIPOMETP M MCHXPOMETP, KaJIOpUMETP,
3.3.6 TEXHOJIOTHH TIOJNYYEHHS COBPEMEHHBIX MAaTepuaioB, B TOM YHCIIE
HaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHI
3.3.7 [TpakTryeckue padoTsl. Mi3MepeHne BIa)KHOCTH BO3IyXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 DnexTpuzais Tel. DNEeKTPUUECcKHii 3apsi. [[Ba Buia 21eKTpUIeCKUX 3apsiioB
41.2 IIpoBOJHNKY, TUAIEKTPUKH U IOJYNIPOBOJHUKU
4.1.3 3aKoH COXpaHEHUs PIEKTPHUISCKOTO 3apsiia
414 BsaumoneiictBue 3apsioB. 3akoH Kymona
415 OnexTtpudeckoe mone. Hanpsox€HHOCTH 3iexTpuueckoro mond. [IpuHimn
cynepnosuuuy. JIuHuYM HanpsLKEHHOCTH 3JIEKTPUYECKOTO 11O
41 4.1.6 PaboTa cuit anekrpocratudeckoro mnoiis. [lotennuan. Pa3HocTs MOTEHIMAIOB
417 [TpoBOAHMKM W AMAICKTPUKH B TIOCTOSHHOM 3JIEKTPUYECKOM IIOJIE.
JuarexTpuueckas IpOHUIAEMOCTh
41.8 DnextpoéMkocTs. KoHZeHCaTOp. DAEKTPOEMKOCTD TNIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKeHHOI0 KOHJeHcaTopa
TexHUYeCKUE YCTPOWCTBA: DIIEKTPOCKOII, 3JIEKTPOMETD, IIEKTPOCTATHYECKAs
4.1.9 3alIKTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
NPUHTED
4.1.10 [TpakTryeckue padoTsl. Mi3MepeHne a1eKTpoEMKOCTH KOHIEHCaTopa
IOCTOSIHHBIM DJIEKTPUUECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcioBusi CyliecTBOBaHHUS MMOCTOSIHHOTO JJIEKTPHYECKOro Toka. MCTOYHUKH
Toka. Cnia Toka. [locToSHHBIN TOK
422 Hanpsxenue. 3akon Oma i yyacTka Henu
423 DJIEeKTPUYECKOE CONPOTHBIICHHUE. Y IeTIbHOE COPOTUBIICHHE BELIECTBA
424 [MocnenoBarenpHOE, TApaLIENIbHOE, CMELIAHHOE COSANHEHUE ITPOBOJAHUKOB
425 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2 4.2.6 MOIIHOCTb 3JEKTPUYECKOTO TOKA
anekTpoaBkymas cwia (manee — DJIC) u BHyTpeHHEE COIMPOTUBJICHHE
427 HCTOYHHMKA TOKa. 3akoH OMa ISl TTIOTHOM (3aMKHYTOH) 3JIEKTPUUECKON IIETIH.
KopoTtkoe 3ambikanue
428 OJNeKTpOHHAasT ~ NPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBHCHMOCTh
COIPOTHUBJICHHSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOIMMOCTh
4.2.9 DneKTpuuecKkuil TOK B BakyyMme. CBONCTBA 2JIEKTPOHHBIX TyYKOB
4210 [MonynpoBoguuku.  CoOcTBeHHass W HpUMeECHas  IPOBOJIMMOCTH

noxynpoBogHuKoB. CBolicTBa P-n nepexoaa. [loxynpoBogHHKOBBIE TPHOOPHI




SHCKTpI/I‘IeCKI/Iﬁ TOK B JJICKTPOJIMTAX. SﬂeKTpOJ'II/ITI/I’{eCKaﬂ Jucconuanus.

4211
DnexTpoau3
4212 DJeKTpu4ecKuii ToK B razax. CaMOCTOSITEIbHBIH W HECaMOCTOSTEIbHBIN
o paspsia. Pasmiynblie THITBI caMOCTOSITENbHOTO pa3psana. Momnus. [Tnazma
TexHNYecKHEe YCTPOWCTBA: aMIEpPMETpP, BOJIBTMETDP, PEOCTAT, MCTOYHUKU
4213 TOKa, 3JICKTPOHArpeBaTeIbHbIe TPHOOPBI, IEKTPOOCBETUTEIBHBIE TPHOOPHI,
- TEPMOMETP  CONPOTHBJICHUS, BAaKyyMHBIH  JHOJ, TEPMHUCTOPHl U
(hOoTOPE3UCTOPEL, MOTYPOBOIHUKOBBIN JTNOJ, FaJIbBAHUKA
[TpakTraeckue paboTsl. M3ydeHne CMENIaHHOTO COSANHEHNUS PE3UCTOPOB.
4.2.14 Wzmeperne D/IC mcTOYHWKA TOKa M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Habmonenune snexTponusa




