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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMma no usrke 6a30BOro ypoBHsI Ha YPOBHE CpeHETO 001ero oopa3zoBaHus pazpadoTaHa
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacrasieHHbXx B PI'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS H
KOHLEMIMKM TpenofaBaHus ydeOHoro mpeamera «Pus3nka» B 00pa3oBaTENbHBIX OpPraHU3AIHUAX
Poccwuiickoii @enepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTeIbHBIC POIPAMMBI.

Conepxanue nporpamMmbl 1O (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOH
KapTUHBI Mupa oOy4atommxcs 10—11 kmaccoB npu oOyueHnn ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAaHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOYy4YEHHUs, a TaKxKe
YUUTHIBACT HEOOXOAMMOCTh peajii3alii MEXIMPEIMETHBIX CBs3el (PM3MKM C eCTeCTBEHHO-HAYYHBIMH
yueOHBIMU TIpeAMeTaMu. B Heill ompenenstoTcsi OCHOBHBIE LIENH U3y4YeHUs! PU3UKH HA YPOBHE CPEIHETO
obmiero 00pa3oBaHuWs, IUIAHUPYEMBIE PE3YJIbTaTbl OCBOEHHsI Kypca (U3MKH: JIMYHOCTHBIE,
MeTanpeMETHbIC, TPSAMETHEIC (Ha 0a30BOM YPOBHE).

[MporpaMma mo pu3nKe BKIOYAET:

e [IJaHHpyeMbl€ pPe3yNbTaTbl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e coxepxaHue yueOHOro npeamera «Pu3nka» 1mo rogam o0ydIeHusl.

Ou3nka Kak Hayka O HamOolee OOIMIMX 3aKOHAX MPUPOABI, BHICTYNas B KadecTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaZ B CUCTEMY 3HAaHMH 00 OKpY’KarolleM MHUpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOLIMHA AJISl €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MIOCKOJIBKY (pr3HYecKre 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U ABJICHUH, H3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHomueii. Vcnoib30BaHNe U AKTUBHOE MPUMEHEHUE (PU3UUCCKUX 3HAHUIMA
OTIpeieNIIeT XapaKTep W Pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPaHCIOPTa,
OCBOCHHMSI KOCMOCA, TOJIyYCHHs HOBBIX MAaTEpUANOB C 3aJaHHBIMH CBOWCTBAMH WM Jpyrux. M3ydeHue
(U3UKU BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHE yMEHHU MPHUMEHSTh HAYYHBIH METOJ| TO3HAHWS TP BBINIOJIHEHUH HMH Y4YeOHBIX
HCCJIEI0BAaHUN.

B ocHOBY Kypca Gu3MKH 171 YPOBHS CpEIHET0 0011ero o0pa3oBaHus MOJIO0KEH sl ek, KOTOPBIC
MOYKHO paccMaTpUBaTh Kak MPUHIIMITBI €T0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEM Kypc SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall M3 BCEX pa3leNioB (M3MKM, BKIIOYAET KakK BOIPOCH KIACCUYECKOH, Tak M
COBpPEMEHHOH (PH3HKH.

Hoes eceneparuzayuu. B cooTBeTcTBMH ¢ HEH MaTtepuall Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHA O CTPYKTYpPHBIX
YPOBHSIX MaTEepHH, BEIIECTBE U IOJIE.

Hoea eymanumapuzayuu. BEE peanuzanys TNpeAnoNaraeT HCMOJb30BaHWE T'yMaHHUTapHOIO
noTeHnuana Gpu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHUEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTMYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoil nanpaerennocmu. Kypce hu3uky mpeamoisaraeT 3HaKOMCTBO € IITUPOKAM KPYTOM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKCHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi IOCPEACTBOM BBEICHUS FIEMEHTOB COACPIKaHUsI, TOCBAIIEHHBIX
9KOJIOTHYECKHM TpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHIL, a
TaKxe 00CyXIeHHs Mpo0ieM paloHaTBFHOIO IPUPOONOIB30BAHMS U SKOJIOTUIECKOH OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero oOopa3oBaHUsl SBISIOTCS
¢usnueckue teopur ((HopMHpPOBaHUE NMPEACTABICHHNA O CTPYKTYpE MOCTPOEHHA (PHU3MYECKOH Teopuw,
poaM QpyHAAaMEHTANBHBIX 3aKOHOB U MPUHLIMIIOB B COBPEMEHHBIX NPEACTaBICHUSIX O IPUPOJE, TPaHuIax
NPUMEHUMOCTH TEOPHH, IS OIMCAHUSl €CTECTBEHHO-HAYUHBIX SABJICHUN U MPOLIECCOB).



CHCTeMHO-/ICATENFHOCTHBIM TIOAX0J B Kypce (H3MKH pealn3yeTcsl MpexXae BCero 3a CYer
OpraHu3alMy SKCIEPUMEHTAIBHON nesTenbHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (Gu3nKu —
9TO UCTOJNB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B IMporpaMme no (pusuke oObeAWHEHBI B OOLIHMI CIIMCOK YYEHHYECKUX MPAKTHYECKUX PadoT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMHU 00pa30BaTebHOTO MpoIiecca UCXOIs U3 0COOCHHOCTE! MIaHUPOBaHUA
ocHamieHust kaOunHera ¢(usuku. [Ipum 3TOM oObOecmeumBaeTcsi OBJIaJeHHE OOYYAIOUIMMHUCS YMEHUSMH
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BENUYMH W MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEUICHUIO PacyETHBIX M KadecTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJad MPHOPUTETOM SIBJSIIOTCA 3aJa4d C SBHO 33JaHHOH (PU3WYEecKOoil MOJelblo,
MO3BOJIAIONINE MPUMEHATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak U
MHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3fenoB. s KAUeCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/laHHs Ha
0o0BsICHEeHHE TIPOTEKaHHWsA (QHU3MYECKHX SBJICHUN W TPOLECCOB B OKPYKAIOLICH >KWU3HHU, TpeOyromue
BbIOOpa (hHU3NUECKON MOJENH I CUTYyallui MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBaHusiMu PI'OC COO k MaTepualbHO-TEXHHUYECKOMY OOECIEUCHUIO
y4eOHOro rporecca 0a30BbIi ypOBeHb Kypca (DU3MKH Ha YPOBHE CPEIAHETO 00IIero o0pa3oBaHus JOKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWHeTa (U3UKH WM B YCIOBHSIX MHTETPUPOBAHHOTO KaOWHeETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
nabopatopHoe 00OpYZOBaHHE il BBHINOJHEHUS YKa3aHHBIX B TporpamMme Mo (PHU3MKE YYEeHHYECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JleMmoHCTpanmoHHoe 000pynoBaHue (HOPMHUPYETCSI B COOTBETCTBUU C IPHHIIMIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH W O00ECHeYMBaeT MOCTAHOBKY IEPEYMCICHHBIX B IpOrpaMMe MO (H3HKE KIFOUYEBBIX
JEMOHCTpAallMi Ul  WCCIEIOBAaHMS W3y4aeMbIX SBICHHH M  TPOIECCOB, OSMIMPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHX ITPUMECHEHUII.

JlaboparopHoe oOopymoBaHHWE IJIs YYEHHYECKHX IPAKTHYECKUX paboT ¢dopMupyercs B BHIE
TEeMaTHYECKUX KOMIUIEKTOB M OOecleunBaeTCcs B PacuéTe OAHOTO KOMIUIEKTA Ha JBYX OOYYarOIIMXCH.
TemaTrnyeckre KOMIUICKTHI J1a00OpaTOPHOTO 0O0OPYAOBaHUS JIOJKHBI OBITH MOCTPOSHBI HA KOMIIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M H(POBBIX TPHOOPOB, @ TAK)KE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.

OCHOBHBIMH LEISIMU H3YYeHUS (PU3NKHU B 00ILEM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHHE HMHTEpeca W CTPEMIICHHS OOYyYalOUIMXCS K HaydYHOMY HM3YYEHHIO MPHUPOIHI,

Pa3BHUTHE MX WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEIH;

e pa3BUTHE TNPEACTAaBICHWA O  HAyYyHOM  MeETOoJe TO3HaHus ©  (HOopMHpOBaHUE
UCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPYKAIOLIIM SIBIICHUSIM;

e (opMupOBaHUE HAYYHOTO MHUPOBO33PEHNUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOCHHS MaTepUH
U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

e (opMupOBaHHE yMEHHH OOBSCHATH SBJICHHUS C WCIOJB30BaHUEM (U3MYECKUX 3HAHUN W
HayYHBIX JI0KAa3aTeIIbCTB;

e (QopMupoBaHHE MPEICTABICHUN O POJH (QU3UKU JUI Pa3BUTHSA APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JocTiwkeHne 3TUX 1eneld o0ecreunBaeTcsl peleHHeM CIeIyoIHX 3a/1ad B MpoLecce U3ydeHHs

Kypca (H3UKH Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus:

e TproOpeTeHne CUCTEMBI 3HAHHUH 00 00IMUX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOYAss MEXaHUKY, MOIEKYJSPHYI0 (QH3HKY, JJIEKTPOJAWHAMHKY, KBAaHTOBYIO (H3HKY U
JJIEMEHTHI acTPO(PHU3HUKH;

e (QopMupoBaHne yMEHHH NPUMEHATH TEOPETHYECKHE 3HAHHS Uil OOBSICHEHHS (DU3NYECKUX
SIBJICHUH B IIPUPOJIC W JUTS NPUHATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3a/1a4 C SBHO 3aJIaHHON (PH3MYECKON MOJeIbIo,
3a/1ad, MOIPa3yMEBAIONINX CaMOCTOSTEIbHOE CO3[aHue (DU3MYECKOW MOMENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKUX ITPOIECCOB, NX BIMSIHASA HA OKPYKAIOIIYIO CPELy;
® OBJAJCHHC METOJAaMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS W TPOBEIACHUS (U3UYCCKUX
SKCIICPUMEHTOB, aHAJIM3a M WHTEPIpPEeTalud WH(OPMAIUHU, ONPEACICHHS IOCTOBEPHOCTH
MOJTy4YEHHOT'O PEe3yJIbTaTa;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUUW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JICSATEIILHOCTH.
Ha usydenue ¢usuku (0a30BbIi YpOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS OTBOJIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 waca B Henenro), B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).
[Ipennaraemplii B mporpamme 1o (PU3HMKE IEPEUYCHb JTa0OpAaTOPHBIX M IMPAKTHUECKUX PadoT
SIBJIICTCS PEKOMEH/IOBAHHBIM, YUYHTEIb JIeJacT BBHIOOP MPOBEIACHUsS JTAOOPATOPHBIX PAabOT U OMBITOB C
Y4ETOM MHANBUIYAIBLHBIX 0COOCHHOCTEH 00yYaroIUXCsl.



COJEPKAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupoze. HayuHnble MeTOAbl IO3HAHUA OKpYyKarollero Mupa. Poibp 3KCIEpUMEHTa U TEOPHM B IIPOLECCE MO3HAHMS IMPUPOLIBL.
OKcIepuMEeHT B (PHU3HKe.

MopaenupoBanre GU3MUECKHUX SBIEHUH W mpoueccoB. HayuHsle runote3sl. dusnveckue 3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PUIUUECKUX
3aKOHOB. [[pUHLIMTO COOTBETCTBUA.

Ponb 1 MecTo husnku B pOpMUPOBaHUU COBPEMEHHOW HAYIHOW KapPTUHBI MUPA, B MPAKTHYECKOM IESITENBHOCTH JIO/ICH.

Jlemoncmpayuu

AmnarnoroBsle U IH(HPOBbIC H3MEPHUTENBbHbBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanundeckoe qBrkeHHe. OTHOCUTEIHFHOCTh MEXaHUYECKOTO NBIKeHUd. Cucrema oTcuéra. TpaekTopusi.

[lepemerienne, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOYKH, UX TPOCKI[UU Ha OCH CUCTEMbI KOOPIUHAT.
CrnosxeHue rnepeMenieHuii U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBIKEHUE. I'pauku 3aBUCUMOCTH KOOPJAMUHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEePEMEIIECHUS
MaTepPIaHBHOﬁ TOYKHU OT BPpEMCHHU.

CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuneitHoe aBmxeHue. J[BmkeHe MaTepHaIbHOW TOYKH 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHAs
ckopocTb. [lepron n gacrora oopamenus. LleHTpocTpemMuTenbHOE YCKOpEHNE.

TexHUYecKre yCTPOUCTBA U MPAKTUIECKOE MPUMEHEHHE: CIIHIOMETD, IBMKEHIE CHAPSIOB, IIETTHBIE U PEMEHHBIC TIepeady.

Lemoncmpayuu

Mopnenb cucTeMbl 0TCUETA, MILTFOCTPAINS KHHEMATHIECKUX XapaKTEPUCTHUK JIBHIKCHUSL.

IIpeoOpazoBaHue NBHKEHUIA C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.,

[Tanenue Ten B BO3AyXe U B pa3peKCHHOM MPOCTPAHCTRE.

HaGmronenue nnxenus Tena, OpOMICHHOTO 0] YIJIOM K TOPU30HTY H TOPU3OHTAIBHO.

H3mepenue yckopeHusi CBOOOTHOTO TaICHUS.

Hampanienue cCKOpOCTH MPH IBUKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3ydeHre HepaBHOMEPHOTO JBMYKCHHUS C IIEITBIO OTIPEICTICHUSI MTHOBEHHOW CKOPOCTH.



UccnenoBanue COOTHOMICHUS MEXAY MyTSIMH, MPONACHHBIMU TEJIOM 3a MOCIEAOBATEIbHBIC PaBHBIC MPOMEXKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JIBIDKEHUH C HA4allbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3yyenue nBrkeHUs MApUKa B BA3KOH KUIIKOCTH.

N3ydenune nBrxeHMs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunuun otHocurensHocTH ['anunes. [lepBoiid 3akoH HetoToHa. IHEpLHanbHbIE CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HetoTona ayia maTepuanbHoit Touku. TpeTuil 3axkoH HproToHa /U1 MaTepuaibHBIX
TOYEK.

3akoH BceMupHoro tarorenus. Cuia TspxecTu. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH 'yka. Bec tena.

Tpenve. Buapl Tpenus (mokos, ckoibxeHud, kadeHus). Cwmna Tpenus. Cyxoe Tpenue. Cuila TpeHHUS CKOJBXEHHS W CHJIA TPEHHs TOKOS.
Koaddunuent tpenus. Cuiia CONPOTUBICHUS NPU ABMKEHUH TEJ1a B XKUIKOCTH MJIH rase.

[NoctymarenpHOE M BpalaTeIbHOE IBUXKEHHE a0COFOTHO TBEPAOTO Tea.

MOMEHT cuJibl OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cinoBust paBHOBECHUS TBEPIOTO TENA.

TexHudeckue yCTporUcTBa U MPAKTUIECKOE MPUMEHEHHUE: TTOAIIUITHUKY, TBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHrE MHEPIUU.

CpaBHEHHE MacC B3aUMOICUCTBYIONINX TElL.

Bropoii 3axkon HeroTona.

N3mepenue cui.

CroxeHue CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MAJICHUU.

CpaBHEHHE CUJI TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

YcnoBust paBHOBeCHs TBEPIOTO Tena. Bunbl paBHOBECH .

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

WzyueHue aBrkeHus: OpycKa 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B MIPYKUHE U PE3MHOBOM 00pasile, OT ux aehopMaiium.

HUccnenoanue yciaoBuil paBHOBecHs TBEPAOTO TeJa, UMEIOIIETr0 OCh BpaICHUSI.

Tema 3. 3axonwvl coxpanenun 6 MexanHuke

NmMrynise MaTepuaNbHOM TOUKH (Tela), CUCTEMbl MaTePHAIbHBIX TOYEK. VIMITyIIbC CHITBI M HI3MEHEHHE UMITYJIhCa Tella. 3aKOH COXPAaHCHHS HUMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabora cuiibl. MOIITHOCTh CHITHI.

Kunerndeckas sHeprus MaTepuaabHOU TOUKH. TeopemMa 00 U3MEHEHUU KHHETUYCCKOW DHEPTHU.



[Morenunanbhas >Heprus. [loTeHnmanbHas »HEprus ynpyro nedOopMHPOBAHHOH mpyxkuHBL [loTeHuManbHas 3HEprusl Teia BOJIHM3M MOBEPXHOCTH
3emiu.

[ToTeHunanbHbIe U HEMOTEHIUANBHBIE CHIIBL. CBSI3b PabOTHl HEMOTEHIMANBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW SHEPTUU CHUCTEMBI Tell. 3aKoH
COXpaHEHUsI MEXaHUYECKOU DHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOHUCTBA U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEDP, IPYKUHHBIN IUCTONET, JBUXKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOC NBUKEHHE.

[Tepexon NOTEeHIMATEHON SHEPTHU B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yyenne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cB3u pabOTHI CHIIBI C U3AMEHEHUEM MEXaHMUECKON SHEPTHHU Tella Ha MPUMEpPEe PACTSDKEHHS PE3HHOBOTO KIyTa.

Paznen 3. MoJaekyasipaas pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KUHETUYECKOW TEOpHM W HMX ONBITHOE oOocHOBaHMWe. bpoyHoBckoe nBwkeHue. JAuddysus. Xapaxtep
JIBUKCHHS U B3aUMOJICHCTBHSI YaCTHUIL BellecTBa. MoIeau CTPOSHUS Tra30B, KUAKOCTEH U TBEPIBIX Tl U 00BSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyi. KomnuectBo BenectBa. [loctostaaas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens upeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KMHETUYECKOW TEOPHUU HIICATBHOTO ra3a. AOCONIOTHas TeMIieparypa Kak mepa
CpeHE KUHETHUYECKOW AHEepruu TEIUIOBOro MABWKEHUA vacTull rasza. lllkama temmnepatyp KenbBuHa. I'a30Bble 3akoHBI. YpaBHeHUE MeHpeneeBa—
Knaneiipona. 3akon [lamsToHa. M3omporieccsl B uaealbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. | paduueckoe mpeacTaBieHre U30MPOIIECCOB:
n30TepMa, H30X0pa, n30bapa.

TexHUYEeCKHE yCTPOUCTBA U MIPAKTUIECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbITHI, JOKa3bIBAIOIIUE JUCKPETHOE CTPOSHHUE BEIIECTBa, GOTOrpadu MOJIEKYJ OPraHUYECKUX COSIMHEHU .

OnbITel 10 UG HY31N KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBHXKEHUSL.

Mogens onsita lllTepHa.

OnbIThI, JOKA3BIBAIOLIUE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOJENCTBHS.

Monens, WTIOCTPUPYIONIAs IPUPOAY JAaBICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHNUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomsi



OnpenesneHne Macchl BO3AyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEpPEHHH 00bEMa KOMHATBI, IaBICHUS U TeMIepaTyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS pa3pexKeHHOT0 rasa.

Tema 2. Ocnoswvt mepmoounamuxu

TepmoanHamuueckasi cucreMa. BHyTpeHHsIs1 SHEprus TepMOAWHAMHYECKON CHCTEMBI U crocoObl e€ m3meHeHus. KomndecTBo TemioTel U paborta.
BuyTpeHHss 3Heprus oAHOATOMHOIO HAEadbHOTrO rasza. Bujel Temomepenayu: TEIUIONPOBOJHOCTh, KOHBEKLMS, W3ydeHHE. YJIenbHas TEMI0EMKOCTh
BeniecTBa. Konn4yecTBO TEMIOTHI MU TEIUIONepeaaye.

[Tonsitre 06 annabaTHOM mponecce. [1epBolil 3akoH TepMoanHaMuKy. [IpuMeHeHre mepBoro 3aKk0Ha TEPMOAMHAMHKH K n3onpoueccam. [ padpuueckas
MHTEpIpeTanys padoTHI Taza.

Bropoii 3akoH TepMoarHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPOIE.

TemnoBeie MamuHbL. [IpuHIMIEL qeiicTBUS TeIUIOBBIX MamuH. [IpeoOpazoBanus s3Hepruu B TemoBbix MamuHax. Koadduuuent nonesnoro neictust
teroBoit MammHbl. L{uka KapHo u ero koaguumeHT none3Horo AeWCTBHsL. DKOIOTHUECKIE MPOOIEMBI TEIIIOIHEPTETHKH.

TexHMUECKHME YCTPOICTBA U IPAKTHUECKOE TIPUMEHEHHE: IBUTaTENlb BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

H3meneHnne BHyTpEHHEH SHEPTUH Teja PU COBEPIICHUH Pa0OTHI: BBIIET IPOOKM U3 OYTBUIKH MOJ IEHCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue apupa B
JaTyHHOU TpyOKe MyTéM TpeHHS (BHICOJCMOHCTPAIIHS).

W3MeHeHue BHyTpeHHEH aHepruu (TeMnepaTypsl) Tea pH Terionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3LYIIHBIM OTHUBOM).

Mogenu nmapoBoi TypOHMHBI, IBUTATEIISI BHYTPEHHETO CTOPAaHMUsl, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoovt

ITapoobpa3oBanue u koHaeHcanus. Vicmapenue u kureHue. AOCOIIOTHAsh M OTHOCHUTENIbHAs BIAXKHOCTh BO3Ayxa. HachbimeHHbld map. Y nenbHast
TEIUIOTa Mapoo0pa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT 1aBJICHUSL.

Teépmoe Teno. Kpucrammmueckue um amopduble Tena. AHM30Tponusi CBOMCTB KpucTauioB. JKuakue kpuctaiuibl. COBpEeMEHHBIE MaTepHabl.
[InaBnenue u KpuctawM3auus. Y AeibHas TEIUoTa miaBneHus. CyOnuMarus.

YpaBHEeHHE TEIUIOBOTO OanaHca.

TexHru4yeckne ycTpoWcTBa M TPAKTHUYECKOE INPUMEHEHUE: TUTPOMETP M ICUXPOMETpP, KaJOPUMETP, TEXHOJIOTMH TOIYYEHHS COBPEMEHHBIX
MaTepUaNIOB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBOJiCTBa HACBIILIEHHBIX I1APOB.

Kunenne npu NOHWKEHHOM JIaBIECHHU.

Crioco0bl n3MepeHust BIaKHOCTH.

Habmionenue HarpeBaHus 1 IJIaBJIEHUS] KPUCTAIIMYECKOTO BELLIECTBA.

JleMoHCTpanus KpUCTaIoB.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi
N3mepeHne 0THOCUTEIBHOM BIAXXHOCTH BO3AyXa.

Pasnen 4. DnekTpoauHaMuka

Tema 1. Inexkmpocmamuka

OnekTpu3anus Ted. DAeKTpuueckuil 3apsan. [[Ba Buga snekTpuueckux 3apsiaoB. [[poBOAHUKY, TUAIEKTPUKH U MOTYNPOBOIHUKHN. 3aKOH COXPaHEHUS
3JIEKTPUUECKOTO 3apsijia.

BzaumogpeiictBue 3apsmoB. 3akoH Kynona. TodeuHslil siexkTpuueckuil 3apsia. DaekTpuueckoe moisie. Hampsok€HHOCTH 3IEKTPUUECKOrO IMOJIA.
IIpuHIMI Cynepno3uIUy 3JIEKTPUYECKUX NOJEH. JIMHUN HAanpsDKEHHOCTHU JIEKTPUYECKOTO OIS

Pabora cun snektpocraruyeckoro moiis. Iloreniuman. PasHocTe moreHimanoB. [IpOBOAHMKM W JIUAJICKTPUKHA B AJICKTPOCTATUYCCKOM IIOJIC.
JusnexTpudeckas IpOHUIIAEMOCTb.

OnektpoémMKocTh. Konnencarop. D1eKTpoEéMKOCTh TNIOCKOTO KOHASHCATOpa. DHEPTHUS 3apsHKEHHOT0 KOHICHCATOPA.

Texaudeckue yCTPONCTBA U MPAKTUYECKOE MPUMEHEHHUE: IEKTPOCKOTI, MIEKTPOMETP, NEKTPOCTaTHUECKAasl 3alllUTa, 3a3eMIICHUE DIICKTPONPHOOPOB,
KOH/ICHCATOp, KOIIMPOBAJIbHBIN aImapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YeTpoiCTBO U IPUHLIUI IEHCTBHS SIIEKTPOMETPA.

B3aumoneiicTBre Ha3IEKTPU30BaHHbBIX TEN.

DIIEKTPUYIECKOE TIOJIE 3apPSHKCHHBIX TEll.

[IpoBOIHUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

DneKTpocTaTHIecKas 3aIuTa.

JMDIEKTPUKH B 3IEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTb IEKTPOEMKOCTH TLIOCKOTO KOHICHCATOPA OT IIONIAIN TUIACTHH, PACCTOSIHHAS MEXTy HUMHU B TUJIEKTPHUECKON MMPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne 351eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. llocmoannwtii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

DIEKTPUYECKUN TOK. Y CIOBUS CYILECTBOBAHUS ANEKTpUUECKoro Toka. Mctounuku Toka. Cuina Toka. [IocTosIHHBIN TOK.

Hanpsixenue. 3akon OMa Jyist yyacTka LEIu.

DIIEKTPUYECKOE COMIPOTUBIICHUE. Y IENILHOE COMPOTUBIICHUE BelecTBa. [locnenoBarensHoe, mapamieabHOe, CMEIIaHHOE COSIMHEHHUE MPOBOTHUKOB.

Pabora anekrpuueckoro Toka. 3akoH [xoyns—JIeHia. MoIHOCTh 3JIEKTPHYECKOTO TOKA.

DNEKTPOABMIKYINASI CHUja U BHYTPEHHEE CONMPOTHBIICHWE MCTOYHHMKA ToKa. 3akoH OMa Juis TOJTHOHM (3aMKHYTOHN) anmekTpuueckoit rermu. Koporkoe
3aMbIKaHUe.

DIIeKTPOHHAs IPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTh COIPOTUBIICHUS METANIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[MonynpoBoanuku. CoOCTBEHHAsI U MPUMECHAs MPOBOAMMOCTH ITOIYIPOBOIHUKOB. CBolicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYECKUI TOK B paCTBOPaX M PacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS] TUCCOLHUALMS. DIEKTPOIU3.

OnekTpuyeckuil TOK B razax. CaMOCTOSTEIbHBIN U HECAaMOCTOATENbHBIN pa3psaa. Monuaud. [Tna3ma.

TexHMUECKHE YCTPOWCTBA M MPAaKTHYECKOE MPUMEHEHHUE: aMIepMETp, BOJIBTMETP, PEOCTAT, UCTOUHUKH TOKA, DJIEKTPOHATpeBaTeNIbHbIE MPHOOPHI,
3NIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHSA, BAaKyyMHBIH JIHOI, TEPMHCTOPBI W (OTOPE3UCTOPHI, MOITYNPOBOAHUKOBBIN AWO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIPsKEHUS.

3aBUCUMOCTb COMPOTHUBIEHUS LIMIMHAPUYECKUX ITPOBOJIHUKOB OT JJIMHBI, IUTONIAAN MOTIEPEUHOr0 CEYeHN U MaTepHana.

CMeniaHHOEe COeIMHEHUE POBOIHHUKOB.

IIpsimoe u3mepenune >MeKTpoABIKYIIEeH cuiibl. KopoTkoe 3aMblkaHKe TajlbBAHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHET'O CONIPOTUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii pa3psit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSASA MPOBOUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydenune cMemaHHOTO COEMHEHNS PE3UCTOPOB.

H3mepenue a51eKTpoABMKYIIEeH CHUITbI HCTOUHHKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS.

HabOimroneHue anekrposusa.

Me:knpeaMeTHbIe CBA3H

N3zyuyenne Kypca ¢usuku 06a3oBoro ypoBHsS B 10 Kjacce OCyIIECTBISIETCS € YYETOM COAEP)KATEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OUOJIOTHH, XUMUH, Feorpapuu ¥ TEXHOJIOTHH.

Mesicnpedmemuvle nousimusi, CBSI3aHHbIE C U3YYEHHMEM METOJOB HAYYHOTO ITO3HAHHWS: SBJICHUE, HAyYHBIH (aKkT, TUNoTe3a, hu3nyeckas BEIMUHHA,
3aKOH, TEOpHs, HAOIIOACHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMB] ypaBHEHUH, TMHeHHas QyHKIM, napadona, runep0oia, ux rpauky 1 CBOUCTBA, TPUTOHOMETPHUYECKHE (DYHKIIUH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIUU Ha OCH KOOPAHMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexaHmueckoe IBWKEHUE B KUBOW NpHUpone, TUPQy3usi, 0CMOC, TEIIOOOMEH >KUBBIX OPraHU3MOB (BHIBI TEIUIONEpEAayH, TEII0BOE
paBHOBECHE), IEKTPUUYECKUE SIBIICHHSI B )KMBOM MPUpPOJE.

Xumus: AUCKPETHOE CTPOSHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BELIECTBA, MOJIApHAas Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeEl,
JKUAKOCTEHN U ra30B, MEKTPUUECKHUE CBOWCTBA METAJUIOB, dJIEKTPOIIMTHIECKAS JUCCOLMALINSA, TaIbBaHUKA.

Teoepaghus: BNaxXHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusi: npeoOpa3oBaHME JABWKCHUH C HCIHOJNB30BAaHMEM MEXaHM3MOB, YUYET TPEHUS B TEXHHUKE, MOALIMIIHUKH, HCIOJIb30BaHHE 3aKOHA
COXpaHEHHs UMITyJIbca B TEXHHMKE (pakera, BOJOMET MW JApYrue), ABUraTelb BHYTPEHHEIO CropaHMs, HapoBas TypOuHa, OBITOBOM XOJOAMJILHHUK,



KOHAUIIUOHEP, TEXHOJOIMH MOJJY4YCHHSA COBPEMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHH, BJICKTPOCTATHYCCKAA 3alluTa,
3a3C€MJICHHUC 3J'ICKTp01'[pPI60pOB, KCCPOKC, CprP'IHLIIZ OPUHTEP, SJICKTPOHAIPEBATCIbHBIC HpI/I60pI>I, SJICKTPOOCBECTUTCIILHBIC HpI/I60pI>I, raJJbBaHHKa.

HNJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yueOHoro mpeamera «@PusnMka» Ha ypOBHE CpeaHero odmero obpasoBaHus (0a30BBIH YypOBEHb) JOIKHO OOECTICUHTH JOCTHIKEHHUE
CIIEAYIOMINX JUYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ynbTaThl OCBOEHHMS YyueOHOro mnpenmera «®dusnka» NOMKHBI OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh  OOYYarOLIMXCs
PYKOBOJCTBOBaTbCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3MIMEH JIMYHOCTH, CHCTEMON IEHHOCTHBIX OPHEHTAlWi, MO3WTHBHBIX BHYTPCHHUX YOEKICHHI,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, paclIMpeHNe KU3HEHHOTO OMbITA U ONbITA AESTEILHOCTH B MPOLECCe pean3aliu
OCHOBHBIX HalpaBJICHUN BOCIIUTATEIILHON AESITEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpasknaHCKOro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTH IPAKIAAHCKON MO3HIIUKM 00yUArOIIErocs Kak akTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCHHCKOTO OOIIECTBA;

NPUHATHE TPAJAUIMOHHBIX 00IEYETOBEYECKUX TYMAHUCTUIECKUX U IEMOKPATHIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENFHOCTh B HMHTEpECax TPaKIAHCKOro OOINECTBa, y4acTBOBaTh B CaMOYIMpaBlieHHH B 00pa3oBaTeIbHOI
OpraHu3allNY;

YMEHHUE B3aUMO/ICHCTBOBATH C CONMAILHBIMU HHCTHTYTAMH B COOTBETCTBHUH C UX (QYHKIUSIMH U Ha3HAUCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTH POCCUHCKON TPAYKIAHCKON UIICHTUYHOCTH, IAaTPUOTU3MA,

[EHHOCTHOE OTHOIICHUE K TOCYAapCTBEHHBIM CHMBOJIAM, TIOCTHIKEHHSIM POCCUHCKUX YYEHBIX B 001aCTH (QU3UKU M TEXHUKWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTH OILIEHWBATh CUTYAIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YUEHOIO;

OCO3HAHMUE JIMYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIHTAHUS

3CTETHYECKOE OTHOLIEHHE K MUY, BKIIIOUYas SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYILIETO (Ppru3ndecKoil Hayke;

5) TPy10BOT0 BOCIIUTAHUA:

MHTEpEC K pa3nuiyHbiM cdepaMm npodecCHOHaTbHON AEATEIBHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOW M TEXHHMKOH, YMEHHE COBEpLIATH
OCO3HAaHHBIN BBIOOD OyayIell mpodeccun U peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHbI;



TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JaCTH (PM3UKH Ha MPOTSHKEHUH BCEH YKU3HU;

6) 9K0JIOrHYecKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HKOJIOTMYECKOH KYJIbTYPBI, OCO3HAHHE TI00aJBHOT0 XapaKTepa SKOJIOTHUECKHX MPoOIIeM;

TUTAHHPOBAHUE U OCYIIECTBIICHHE JEHCTBUN B OKpPY KaIOIEH cpe/ie Ha OCHOBE 3HAHUS LNl yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIpeHre onbITa JesITeNbHOCTH SKOJIOTHUECKON HAMIPaBJICHHOCTH HA OCHOBE MMEIOIINXCSl 3HAHUH 110 (PHU3HKE;

7) IEHHOCTH HAYYHOT0 MO3HAHHUSI:

c(hOopMHPOBaHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsI (PU3NUECKON HAYKH;

OCO3HAHME LEHHOCTH HAYYHOHW [eSTeNbHOCTH, TOTOBHOCTh B Mpolecce H3y4YeHUs (DU3UKU OCYIIECTBIATH MPOEKTHYIO U HCCIEI0BATEIbCKYIO
JIeTeIbHOCTh MHANBUYaJIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE TeiicTBUS
ba3oBble JJornuecKkne qeHCcTBUA:
CaMOCTOSTEIbHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
OTPEIETIATH eI JEATEIBHOCTH, 3371aBaTh TapaMETPhl U KPUTEPUHU UX JOCTHKEHUS;
BEISBIISITH 3aKOHOMEPHOCTH | ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSX;
pa3pabaThIBaTh TUTaH pEHIeHUs TIPOOIIEMBI ¢ YIETOM aHaJ3a IMEIONINXCSI MAaTepPUATBHBIX U HeMaTepPHAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBHI B JIESITETLHOCTD, OIIEHUBATh COOTBETCTBHE PE3YIIHTATOB IIEIISIM, OIEHUBATh PUCKH ITOCIICCTBUH JeTEILHOCTH;
KOOPJMHHUPOBATH U BBIIOIHATH pa0OTy B YCIOBHSIX peagbHOT0, BUPTYabHOTO U KOMOWHUPOBAHHOT'O B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTHBHOE MEIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.
ba3oBrIe ncciaenoBareJabCKue AelHCTBHS.
BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH MMOHATHAMA U METOIaMU (PU3NYECKON HAYKH;
BIIQ/IETh HaBBIKAMH Y4eOHO-MCCIIEAOBATENbCKOH M TPOEKTHON JEATENHbHOCTH B 00JMacTH (PHU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTETLHOMY ITOMCKY METOJIOB PEIICHUS 3a7a4 (PU3NIECKOTO COJIEPIKAHUSI, TPUMEHEHUIO PAa3IUYHBIX METOOB MTO3HAHHUS,
BIIQJICTh BUJAMH JIEATEIILHOCTH MO IOJYYCHHUIO HOBOT'O 3HAHHMS, €0 WHTEPIIPETAINH, MMPeo0pa3oBaHUI0 U NMPUMEHEHHUIO B PAa3JIMYHBIX YYSOHBIX
CUTYaIUsIX, B TOM YHCJIE IIPH CO3JaHUU YYEOHBIX TPOSKTOB B 00JacTH (DU3HKH;
BBISIBIISITH IPUUMHHO-CIIC/ICTBEHHBIC CBS3U U aKTyaJIM3UPOBAThH 3a7a4y, BBIJIBUTATh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apIYMEHTHI JUIsl 10Ka3aTelbCTBa
CBOUX YTBEP)KJICHUM, 33]1aBaTh MMapaMEeTpPbl U KPUTEPUU PEILICHHUS;
aHAJIU3UPOBATh MOMYUYEHHBIE B XOJI€ PELICHUS 3a/1a4d PE3yIbTaThl, KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;
CTaBUTH U (HOPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H B 00pa30BaTeIbHON JACATEIHHOCTH, B TOM YHCIE IIPH U3YYCHUN (DU3HKH;
JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTH 3HAHUS IO (DU3HKE B MPAKTHYSCKYIO 00JIACTh KU3HECATEILHOCTH;



YMEeTh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIE UJCH, IpeIaraTh OPUTHHATBHBIC TOAXO0bl H PELICHUS;

CTaBHUTH MPOOJIEMBI U 337aull, JOMYCKAIOIINE aJbTePHATUBHbIC PEILICHUSI.

Padora ¢ nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJMy4YeHUs MH(OpMAIUU (U3HMYECKOTO COACP)KaHHWS U3 MCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH IMOWUCK,
aHaJN3, CUCTEMAaTH3alUI0 1 UHTEPIIPETALMIO HMHPOPMALH PA3IUYHBIX BUAOB U (HOPM MPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTH HHPOPMALINH;

UCIIOJIb30BaTh CPECTBa HHPOPMAITMOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHI B PELICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIIHOHHBIX
3a7ady ¢ COOJIIOJCHHEM TpeOOBaHMH SPrOHOMHUKH, TEXHHMKH O€30MacHOCTH, THIHEHBI, PEeCypcocOepeKeHus, MPaBOBBIX M JTHUYECKUX HOPM, HOPM
WHGOPMAIMOHHOM O€30MMaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJEpXKaHWS B pa3IMYHBIX (opmarax ¢ y4€TOM Ha3Ha4YeHUs MH(OpMAlMK M LENEeBOH ayJUTOPWH, BHIOUpas
ONTUMAJIBHYIO ()OPMY MPEJICTABICHUS U BU3yaTH3aI[1H.

KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1elCTBUS:
OCYIIECTBIATH OOIIEHNE Ha YpOKax (PM3UKH U BO BHE-YPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEINOChUIKH KOHPIMKTHBIX CUTYalluil U CMSIT9aTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOXO TOUKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;
MOHUMATh ¥ UCTOIB30BaTh MPEUMYIIECTBA KOMaHTHON M UHIUBUIyabHOM PabOThI;
BBIOMPATH TEMATUKY U METOJIbl COBMECTHBIX JISHCTBUI C YYETOM OOIIMX UHTEPECOB U BOZMOYKHOCTEH KaXKIOTO YICHA KOJUIEKTHBA;
IIPUHUMATh L€ COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH ACUCTBUS IO €€ JNOCTH)KEHHUIO: COCTABIATH IUIAH JIEHCTBHM,
pacIpenensiTh POy ¢ y4€TOM MHEHHH yYaCTHHKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHOH PabOTHI;
OLIGHUBATh KAYECTBO CBOETO BKJIA/1a M KaXKIOT0 yYaCTHUKA KOMaH/Ibl B OOLIUI pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPHIM;
IpeJIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEH C MO3ULIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONH 3HAYMMOCTH;
OCYILIECTBIISITh TO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3IUUHBIX CUTYALMAX, IPOSIBISTH TBOPUYECTBO M BOOOpakeHHE, ObITh HHULUATUBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe el CTBUSA
Camoopranusaums:
CaMOCTOSITETILHO OCYIIECTBIISATE TO3HABATEIIBHYIO ACATEIBHOCT B 007acTH (PU3UKK M aCTPOHOMMU, BBISIBIISATH MPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a7a4M;
CaMOCTOSITETIbHO COCTaBJIATh IUIAH peIleHHs PACYETHBIX M KAUECTBEHHBIX 3a/1a4, IUIAH BBIIOJIHEHHS MPAKTUYECKOW paboThl ¢ YYETOM MMEIOLIUXCS
PpecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHHIA;
JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;
pacuMpsATh paMKH y4eOHOTo peIMeTa Ha OCHOBE JIMYHBIX MPeANOYTECHUH;
JieNaTh OCO3HAHHBINA BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;



OLICHUBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO SPYAULUH B OOJACTH (PU3HMKH, MOCTOSHHO IOBBIMIATH CBOH 00pa30BaTENbHBIN M KYJIBTYpHBIH
YDOBEHbB.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallsIM, BHOCUTH KOPPEKTUBHI B JIESTEILHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIIBTATOB LIEISAM;

BJIaJeTh HABBIKAMH IIO3HABATENBbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUH W MBICIMTENIBHBIX MPOIECCOB, WX PE3yJIbTaTOB M
OCHOBaHMI;

UCIIOJIb30BaTh NPUEMBI peIICKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEILIEHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIM3€E PE3YIbTaTOB AEATEIHHOCTH;

MIPUHHUMATH ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIM3€E PE3YyIIbTaTOB AEATEIbHOCTH;

MIpU3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mporecce qocTHKEHNST TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS MPOrpaMMBbI 0 (PU3UKE JIsl YPOBHS CpeHero obmiero oopa3oBaHus y 00y4yaromuxcs
COBEpPIICHCTBYETCS SMOIMOHALHBIN HHTEIUIEKT, TPE/IONaraloii COPMHPOBAHHOCTS!

CaMOCO3HaHMsI, BKJIOYAIONIETO CIIOCOOHOCTh TOHMUMATh CBOE OMOIIMOHAJIBHOE COCTOSIHWE, BUAETh HAlpaBlCHHsS pPAa3BUTUS COOCTBEHHOMN
AIMOIMOHAIILHOU cepbl, ObITh YBEpEHHBIM B ceOe;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBENEHHUE, CIIOCOOHOCTH alanTHpPOBATHCI K
SMOIMOHAIIEHBIM H3MEHEHHSIM | MTPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEHW MOTHBAIUH, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTIKEHUIO 1IEJTH U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATh UCXOS U3
CBOMX BO3MOYKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBAThH €0 MPH OCYILECTBICHUN OOIIEHHS, CIOCOOHOCTH K
COUYYBCTBHIO H CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOLICHMS C APYTHMH JIIOABMH, 3a00THUTHCS, MPOSBIATE MHTEPEC W pa3pelaTh
KOH()JIHKTEHI.

NPEIMETHBIE PE3YJIbTATDI
K koH1y 0o0yuenus B 10 kjiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPAXKaTh CHOPMUPOBAHHOCTh Y OOYUAIOMIMXCS YMEHHIM:
JEMOHCTPHPOBAThH HAa MPpUMeEpaxX Pojib U MECTO (PU3UKH B (HOPMUPOBAHUHN COBPEMEHHOM HAyYHOI KapTHHBI MHUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTHUH, B TPAKTHUECKOW JESTEBHOCTH JIFOEH;
YUUTHIBATh I'PAaHULBI IPUMEHEHUS! U3YYEHHBIX (PU3MYeCKUX MOJelNeli: MaTepualibHas TOYKa, HHepUUalbHas cucTeMa OTcuéTa, adCOMIOTHO TBEPAOE
TEJI0, UACANBHBIN a3, MOJEIN CTPOSHUS I'a30B, JKUAKOCTEH U TBEPABIX TeJl, TOUSUHBIH SNEKTPUUECKUI 3apsi/] IPU peIIeHUuH GU3NYeCKUX 3a1a4;



pacmo3HaBaTh (huU3NYecKHe sBICHUS (IPOLEcCh) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJSPHO-KMHETHYECKOH TEOPUU CTPOCHUS
BEIIECCTBA M AJIEKTPOAMHAMHKH: PaBHOMEpPHOE M PaBHOYCKOpEHHOE NPsSMOJHMHEHHOE ABMKEHHE, CBOOOIHOE MajeHHe Tell, ABIKCHUE TI0 OKPY>KHOCTH,
MHepLHs, B3auMozencTBue Tel, aupdys3us, OpOyHOBCKOE IBIKEHHE, CTPOSHHE KMIKOCTEH M TBEPABIX Tell, M3MEHEHHEe 00bEMa Ten NpH HarpeBaHHU
(oXTaxIeHNH ), TETJIOBOE paBHOBECHE, HCIIAPEHNE, KOHCHCAIIHS, TUIaBJICHNE, KPUCTAJUIN3AIMs, KUIIEHHE, BIaXHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a
IIPY €ro HarpeBaHUH B 3aKPBITOM COCYJIE, CBA3b MEX/1y IMapaMeTpaMH COCTOSIHUS ra3za B U30MpoIIeccax, JEKTPU3aIHs Tel, B3aUMOAECHCTBUE 3apsI/I0B;

OTMCHIBATh MEXaHMUYECKOE JIBM)KCHHUE, MCIONb3ys (PU3UUECKUE BEIMYHHBI: KOOpAUHATA, MYTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, Macca Tea,
CHUIla, UMITyJIbC TeJla, KMHETHYecKas SHEprus, MOTEHIMANbHAs JHEPrusi, MeXaHudeckas padoTa, MEXaHW4ecKas MOIIHOCTH; MPH OMHCAHUH MPaBHIBHO
TPaKTOBaTh (YM3NYECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, WX 00O3HAYCHHS W EIWHHIBI, HAaXOOUTHh (DOPMYJIBI, CBS3BIBAIOIIME NAHHYIO (HU3UYECKYIO
BEJIMYMHY C IPYTUMH BEJTUYNHAMM,

OTMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN WM TEIUIOBHIC SIBICHHS, UCTONB3Yd (pU3MYECKHE BEIWYHMHBL: JIABICHUE ra3a, TeMIIepaTypa, CpeaHss
KUHETHYECKasl SHEPTHUsl Xa0TUYECKOTO JBIKEHHS MOJIEKYI, CpeIHEKBaAPATUIHASl CKOPOCTh MOJIEKYJI, KOJMYECTBO TETUIOTHI, BHYTPEHHSISI SHEPTHs, padoTa
raza, K039Q(UIMEHT MOJIE3HOTO ACHCTBHS TEIJIOBOTO ABHIATENS, PU OMUCAHUM MPABUIBHO TPAKTOBATH (PM3MUYECKHH CMBICI MCIONB3yEeMBIX BEITUYMH, UX
0003HaYCHNUS ¥ €AMHUIIBI, HAXOTUTH (POPMYJIBI, CBS3bIBAIOLINE JaHHYIO (GU3MUECKYIO BEIMYHHY C IPYTUMH BEIHYHHAM;

ONKCHIBATh HM3YYCHHBIC OJIIEKTPHUYCCKUE CBOWCTBA BEIECTBA W JIIEKTPUYECKUE SIBICHHUS (TPOLECCH), HUCMONB3Ysl (UINUECKHE BEITHMYUHBL:
JNEKTPUYECKUM 3apsil, INEKTPUUYECKOe I0JIe, HANpsHKEHHOCTh IMOJIA, MOTEHLHAN, Pa3HOCTh IMOTEHIMAIOB; NPU OMHCAHUU TPABUIBHO TPaKTOBAThH
(u3NYeCKU CMBICT HCHONB3YEMBIX BEIMYUH, UX OOO3HAYCHWS W EAMHUIIBI; yKa3biBaTh (POPMYIIbI, CBA3BIBAIOIIME AAHHYIO (PH3MYECKYIO BEIMYHHY C
JIPYTMMHU BEIMYUHAMY;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBJICHNUS, UCTIONB3Ys (PU3NYEeCKHe 3aKOHBI ¥ IPUHIIMITBL: 3aKOH BceMHupHOTO Tsarotenus, |, I u Il 3akonb
HrroToHa, 3aKOH COXpaHEHUS! MEXaHNYECKOW SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIIMII CYTIEPIIO3ULINN CHJI, IPUHIIUMI PaBHOMNPABUS WHEPIIHATIBHBIX
CUCTEM OTCUETa, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHIO CTPOSHHS BEILIECTBA, TA30BHIE 3aKOHBI, CBSI3b CPEHEH KMHETHYECKON SHEPT UM TETIJIOBOTO JIBIKEHUS
MOJIEKYJ C aDCOJIIOTHOM TeMIepaTypoil, MepBblil 3aKOH TEPMOANHAMMKH, 3aKOH COXPAaHEHHUs NEKTPUUYECKOro 3apsaa, 3akoH KymnoHa, npu 3ToM paznuyaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BEIPAKEHUE U yCIOBUS (TPaHMILIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLMIIBI JCHCTBUS MallWH, TPHOOPOB U TEXHHUUECKUX YCTPOWCTB; PazinyaTh YCJIOBUS MX OE€30MIACHOTO MCHOJIb30BAHHS B
MOBCEAHEBHOMN JKH3HU;

BBITIOJIHSATH 3KCIIEPUMEHTHI IO HCCIICAOBAHHUIO (PU3HMUECKUX SBICHUN U MPOLECCOB C MCHOIb30BAHMEM NPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPU ITOM
(dhopmynupoBaTh MpodieMy/3aady U THIIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 NPEAJIOKEHHOTro 00OpYIOBaHMs, MPOBOAUTH OMBIT H
(hopMynHpOBaTH BHIBOBI;

OCYILECTBIISITh NPSIMBbIE W KOCBEHHBIE M3MEPEHUS! (DU3NYECKUX BEJIWYMH, IPU 3TOM BHIOMPATh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS M HMCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH NIOTPELIHOCTEN H3MEPEHMI;

UCCIIeIOBAaTh 3aBUCHUMOCTH MEXIY (PMU3NUYECKUMH BEIMYHMHAMHU C HCIIOJNb30BAHHEM MPSMBIX W3MEPEHHH, IPU 3TOM KOHCTPYHMPOBATHb YCTAHOBKY,
(uKCUpPOBATh pe3yabTaThl HOJIYYEHHON 3aBUCUMOCTH (DU3NYECKHUX BEIMYHH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI MO PE3YJIbTATaM HCCIIECIOBAHMS;

cobmoaTy npaBuiia 0E30HacHOro TpyZa IpU NPOBEJACHHWM HCCIEJOBAaHMM B paMKax Y4eOHOIro 3KCIIEPUMEHTA, Y4eOHO-HCCIIEeOBATENBCKOW M
NPOEKTHOH JEATEIEHOCTH C UCIIOIB30BAHUEM N3MEPUTENBHBIX YCTPOMCTB U J1a00paTOpHOro 000py10BaHUS;



pemarh pacu€THBIEC 3aa4d C SIBHO 3aJaHHOW (PU3MYECKO MOAEIBIO, MCIONb3ys (U3MUYECKHe 3aKOHBI M MPHHLUIBI, Ha OCHOBE aHAlU3a yCIOBUS
3aJa4u BHIOMpATh (PU3MUECKYIO MOJIEIb, BHIACIATh (U3NUECKUE BETUUNHBI U (hOPMYIIbI, HEOOXOAUMBIE IS €€ PelICHuUs], TPOBOANUTE PAcUEThl U OLICHUBATD
peaTbHOCTD MOTYYEHHOTO 3HaUeHHS (PU3NUECKON BEINUMHBL;

pemiath KayecTBEHHbIC 3aJaud: BBICTPAUBATH JIOTMYECKH HEMPOTHUBOPEUYMBYIO LEMOYKY PAacCy)KACHHH C OMOpPOH Ha HW3yYeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

WCIIONIb30BaTh MPH PEUICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE WH(POPMALUOHHBIC TEXHOJIOTHH Uil TIOMCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETAlMd U
OpeAcTaBiIeHUs] Y4eOHOH M HayYHO-TIONMYJISIPHOH WH(OPMAalH, MOJYYeHHOW W3 Pa3MUYHBIX HCTOYHHKOB, KPHUTUYECKH AaHATU3UPOBATH MOIY4aeMYIO
MH()OPMAIHIO;

NPUBOJIUTH MPUMEPHI BKIAa POCCUICKHX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (U3MKe B MOBCEIHEBHOW >KM3HM Ui oOeclieueHHsi 0e30MacHOCTH MpU oOpalleHHH ¢ NpubopaMu U
TEXHUYECKUMH yCTPOHCTBAMH, JJISl COXPaHEHHS 37I0POBBS H COOIIIOZCHUSI HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKpY KaloIleH cpee;

paboTaTh B IpymIle ¢ BHIIOJIHEHHEM Pa3UYHBIX CONMAIBHBIX POJICH, MIIaHUPOBATh Pa0OTy TPYIIILL, PAllMOHATIBHO PACHpPEAesITh OOSI3aHHOCTH U
TUTAHUPOBATH AEATEIILHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJcKBAaTHO OICHWBATh BKJIAJ KaKAOTO M3 YYaCTHHKOB TPYIIBI B PEIICHHE paccMaTpUBaeMOn
npoOIIeMBL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4yacoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kon-uble II-kue
MPoOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl

Pazpen 1. DU3NKA U METOJAbI HAYYHOI'O IO3HAHUA

11

Hroro mo pazneny 2

Bu6nuoreka [JOK

) 2
VISHKA H METOZR HAYIHOTO HOSHARMA https://m.edsoo.ru/7f41bf72

Pa3znen 2. MEXAHUKA

2.1

bubmuoreka LIOK

Kunemarnka 5 https://m.edsoo.ru/7f41bf72



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

bubmuoreka LIOK
22 manntia ! https://m.eds00.ru/7f41bf72
bubmnoreka LIOK
2.3 3aKOHBI COXpaHEHHs B MEXaHUKE 6 https://m.edsoo.ru/7fA1b72
HUroro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOW TEOPHH 9 bubamorexa LIOK
' P P https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2 1
3 OCHOBEI TEPMOHHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOSHUS BemlecTBa. DazoBbie 5 bubmmorexa [IOK
' HEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOIAUHAMUKA
bubmuoreka LIOK
4.1 1
neKTpocTaTHica 0 https://m.edsoo0.ru/7f41bf72
49 ITocTostHHBIN 3neKTpUuecKuil Tok. Toku B 12 bubnuorexa LOK
' Pa3IMYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KonuuyectBo yacoB
Ip- Hara DJIeKTPOHHbIe U (POBbIE
Nen/m | Tema ypoka Kou- KHe usyde o0pa3oBaTeJIbHbIE
Bcero HbIE paGor st pecypesI
padoTbI
bl
1 ®uzuka — Hayka o npupone. Haydnsle MeTOIbI IO3HAHMS 1 Bu6mmoreka [IOK
OKPY’KaIOIIEro MHUpPa https://m.edsoo.ru/ff0c32e2
Ponb 1 Mmecto ¢pusnkn B popMUPOBAaHNH COBPEMEHHOM
2 Hay4yHOU KapTI(/IbHI)I MHUpa q)B EpaIFTH‘IeCKOﬁ [IelzITCJII)HOCTI/I 1 bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
moaen
Mexanndeckoe ABmkeHHe. OTHOCUTENIBHOCTD
3 MCX&HI/I‘IGCKOFOI;[BI/I)KGHI/IH. ITepememenue, CKOpoOCTh 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ffoc3508
yCKOpEHHE
4 PaBHOMEpHOE IPAMONMHEHHOE IBHKEHHUE 1 bubamoreica LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOJIIMHEHHOE IBUKCHUE 1 bubmoreia LIOK
https://m.edsoo.ru/ff0c372e
6 CBobOogHOe naienue. Y CKopeHue CBOOOTHOTO TIaIeHUS 1 bubmorexa HOK
https://m.edsoo.ru/ff0c39cc
7 Kpuponuneiinoe nBuxeHue. J[BIKeHNE MaTepUuanbHON 1 bu6mmotexa [{OK
TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipuanun otHocurensHOCTH ["anunesd. MHepuunanbHble 1 Bbu6imoreka [IOK
cucteMbl otcuera. [lepBbiit 3akoH HproToHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuina. [pusmmm cynepro3unun cuil. Bropoit 1 bubmuoreka [IOK
3ak0oH HbIOTOHA /151 MAaTEPUATTBHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH Hpr0TOHA 1J1s1 MaTEPUAIIBHBIX TOYEK 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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3aKoH BCEMHUPHOT'O TATOTCHHA. Cuna TSHKECTH. HepBasI

bubmuoreka [IOK

1 KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tperns. Koo dumment tpenns. Cumna
13 conpo?;mneﬂnﬂ Hpql)/lq)ﬂBLII/I)KCHI/II/II) TeNa B XHUJIKOCTH WU bubmmorexa LIOK
rase https://m.edsoo.ru/ff0c3f76
[loctynarensHOE U BpalaTenbHOE IBIKEHIE a0COTFOTHO
14 TBép;IOFO Tena. MOMSHTCI/UIBI. Hneilo CHIIBL. Y CIIOBUS bubmmorexa LIOK
. https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tea
Hmnynbc MaTepruanbHOM TOUKH, CHCTEMBI MaTepUATBHBIX
15 Toqeic,. I/IMnynfc CHITBL. 3aKOH COXPaHEHUS HMHI})/JILca. bubmmorexca LIOK
https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMKEHUE
Pabora u morHOCTh cuitbl. KuHeTHYeckas sHeprus
16 MaTepHaﬂbH(I)III‘/'f Touku. Teopema 00 I/ISMCHCHI/II/IP bubmoreta LIOK
o https://m.edso00.ru/ff0c4502
KHHETUYECKOW YHEPTUN
[Norenumanpras sHeprus. [loreHnanbHas sHEprUs
17 YIPYro Jle(i)OpMI/IpOBI:lHHOﬁ HPY>KUHBI. HOTGHHI;IZUILH&SI bubmoreia LIOK
https://m.edsoo.ru/ffOc461a
SHEprus Teja BOJIM3U MOBEPXHOCTH 3eMITH
[loTeHnmanpHpIE U HENOTEHIMATBHBIE CHITEL. CBS3b
18 PpabOThI HEMOTEHITMAIBHBIX CHJI C U3BMEHEHUEM Bubnmnoreka [JOK
MEXaHUYECKON SHEPTHUH CUCTEMBI TelI. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c478c
MeXaHUYECKON SHEPrUH
JlaGoparopnas padora «/ccnenoBanue cBs3u padOTHI
19 CWJIBI C U3BMEHEHNEM MEXaHWYEeCKOW PHEPTHUHU Tella Ha
MIPUMEPE PaCTSHKEHUSI PE3UHOBOTO KTYyTa»
20 KonTponbHas pabora no teme «Kunemarnka. Jlnnamuka. bu6mmotexa [{OK
3aKOHBI COXpaHEHHS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
91 OCHOBHBIE MOJOXEHUS MOJICKYJISIPHO-KUHETUYECKON bubnmnoreka [HOK
Teopuu. bpoyHoBckoe nmxenue. Juddysus https://m.edsoo.ru/ff0c4dc2
22 XapakTep JABWKCHHUS M B3aMMOJACHCTBUS 4aCTHI]
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BelecTBa. MoJienu CTpoeHUs ra30B, KUIAKOCTEH U
TBEPABIX TEJ

Macca monekyn. Konnyectso Bemectsa. [loctosHHas

23 ABoraapo
24 TemnoBoe paBHOBecue. TeMmnepaTypa U €€ H3MEPEHHUE.
Ilxana remneparyp Llenbcus
25 Wneansusiii raz 8 MKT. OcaoBroe ypaBHenne MKT Ezgzl;ll(r);zzzcﬁ)c.)rﬁ/ frocafde
S e - brGorexa LIOK
Meneneesa-Kaneiiporia https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
28 JlaboparopHas pabora «VcciienoBanue 3aBUCUMOCTH
MEXIy HapamMeTpaMH COCTOSHUS Pa3peXEHHOTO Ta3ay
29 H3zomporeccr! B ueanbHOM ra3e U ux rpaduyaeckoe bu6immoreka [IOK
NpeJICTaBICHHE https://m.edsoo.ru/ff0c570e
30 cmocodu ot wenemnn, Komtacerso ennors  pabors, BuGmorexa LIOK
BHyTpeHHSS sHeprus 0JHOATOMHOI'O HIEaJIbHOTO ra3a ttps.//m.eds00. 1/{T0C5952
31 Buas! Teruionepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
32 VY ienbHas TENIOEMKOCTD Bemecnja. KonmdecTBo TEIIOTHI bubnuotexa [IOK
npH Terionepenayde. AauadbaTHbIi porece https://m.edsoo.ru/ff0c5¢c36
33 IIepBblil 3aKOH TEPMOJUHAMUKH U €TI0 IPUMEHEHHUE K bu6mmotexa [{OK
M30mpoIeccam https://m.edsoo.ru/ffOc5efc
34 Heob6paTumocTs npotieccoB B mpupoze. Bropoit 3akoH Bbu6imoreka [IOK
TEPMOAMHAMUKHI https://m.edso0.ru/ff0c6230
35 [Ipunnun aeiicreus u KIIJ TemnoBoil MamnHel E:‘ESSJ,]:I;I/(:;Z?SCI)IO?IE/ £0c600a
36 Huxn Kapuo u ero KITJ{
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37

DKOJIOTHYECKHE HpO6ﬂeMLI TCIINIOOHCPICTUKHN

38 Oo6o06marommii ypok «MoekyispHas pusrka. OCHOBBI bubaunoreka [JOK
TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
39 KontponbHas pabota o Teme «MonekymnspHas Gpu3nka. Bu6mmoreka LIOK
OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6a50
40 [MapooOpa3oBanue u KoHAeHCaNWs. MciapeHue u KurneHue bubmmorexa LIOK
https://m.edsoo.ru/ff0c63b6
a1 AOCOoIIOTHAS U OTHOCHTENbHASI BIaKHOCTH BO3AyXa. Bubmmoreka [IOK
HachimeHnslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnnueckue u amopQHbIe Tena.
42 AHPiI(L)Tponm CBI(:P”ICTB KpPHUCTAJLJIOB. }I{Hl;[(lic)ne KpUCTAILIHL. bubmmorexa LIOK
https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUaIbl
43 [InaBnenue u kpucTaIM3anus. Y AejbHas TEIoTa Bu6mmoreka [IOK
wiaieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OajlaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3auus Tes. DNeKTpuueckuii 3apsia. JBa Buga Bbubnmnorexa [JOK
JIIEKTPUIECKUX 3aPSIIOB https://m.edsoo.ru/ff0c6bcc
46 [IpoBoAHMKH, JUNEKTPUKH U TIOIYITPOBOJAHUKH. 3aKOH bubanoreka [HOK
COXPaHEHHUS FIEKTPUUECKOTO 3apsija https://m.edsoo.ru/ff0c6bcc
47 Bsaumogeiictsue 3apsnoB. 3akoH Kynona. Toueunsrit bu6immoreka [IOK
SIIEKTPUYECKHIA 3aps https://m.edsoo.ru/ff0c6ces
Hanpsix€aHaocTs anekTpuyeckoro nosist. [Ipuniun
48 cyner;nosnum BHCKTpI/II)‘IeCKI/IX noJjei. HI/IEI/II/IH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
49 Pabota cun anextpocrarndeckoro nos. [lorenuunann. Bbu6imoreka [IOK
Pa3HOCTB MOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBoAHNKY ¥ AMIIAEKTPUKH B DIEKTPOCTATHYECKOM bu6mmotexa [{OK
50
nosie. J{uanexrpruieckas NPOHUIIAEMOCTh https://m.edso0.ru/ff0c7018
51 OnexrpoémkocTs. Konnencarop bubmmnoreka [JOK
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52

DIIEeKTPOEMKOCTH IIIOCKOTO KOHAEGHCATOpa. DHEPrHs
3apsDKEHHOTO KOHZICHCATOpa

https://m.edsoo.ru/ff0c7126

bubmuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

JlaboparopHas pabora "M3MepeHue 3MeKTpOEMKOCTH
KOHIIeHcaTopa"

ITpuniun AefcTBUSA U IPUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJIBHOI'O anmnapara, CTpyHHOTO IpUHTEpa.
DJIEeKTpOCTaTHYECKAs 3aIIUTa. 3a3eMIICHUE
ANEKTPOTIPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBHSI €70 CYLIECTBOBAHUSI.
[TocTostanasii ToK. Cuna Toka. Hampsbkenue.
Comnpotusnenue. 3akoH OMa J1sl ydacTKa HEenu
[locnenoBarensHOE, NapanienbHOE, CMEILIAHHOE
coeMHEeHNe PoBOAHMKOB. JlabopaTopHas paboTa
«M3y4yeHne cMEaHHOro COeIMHEHHS PE3UCTOPOB»

0.5

butnuorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

61

62

PaboTa 1 MOIIHOCTH MEKTPUIECKOTO TOKA. 3aKOH
xoyns-Jlenua

3axkon OMa 15l TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOI
nenu. Koporkoe 3ambikanue. JlaboparopHas padota
«M3mepenne OJ1C nCTOYHNKA TOKA U €M0 BHYTPEHHETO
COIIPOTHUBIICHUS)

OJeKTpOHHAas POBOAUMOCTE TBEPIBIX METAILIOB.

3aBUCHMOCTh COIIPOTHUBJICHUA METAJUIOB OT TEMIICPATYPHI.

CBepXIpoBOIUMOCTh

DNeKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX
ITy9KOB

[TomymipoBogHUKH, UX COOCTBEHHAS U IIPUMECHAS
npoBoauMOocCTh. CBOMCTBa p—N-TIepexoa.
[MomympoBoJHUKOBBIE TIPUOOPHI

DIEeKTPUYECKU TOK B paCTBOpax U paciiiaBax
AIEKTPOIUTOB. DIIEKTPOTUTHIECKAS TUCCOITHAITHS.

05

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c84ae

butmmoreka [IOK
https://m.edsoo.ru/ff0c82ba
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OnexTponus3

63 DneKkTpudecKuil ToK B razax. CaMOCTOSTENbHBIN U 1 bubaunoreka [JOK
HECaMOCTOSITeNIBbHBIH pa3psia. Momaus. [Tnazma https://m.edsoo.ru/ff0c84ae
y BH:KTpH:Cec:::e HPHSOSH 1: );_cngoﬁczBaen ux . BuGmmorexa LIOK
HPAICTHHCCKOT HPHMCHCHHE. LipaBILia TEXHHKH https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH
. bubaunoreka [JOK
65 O600maronmii ypok «IeKTPOINHAMUAKA 1 https://m.edsoo.ru/f0c88be
6 | Tosmommmmatonextpsetat rox. oo » oz 1 brGorexa LIOK
P ’ P https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsuslii ypok. KonTponsHast pabota 1o teme 1 Bu6mmoreka [IOK
"DekTpoMHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIii ypok. O0o0maromuii ypok mo remam 10 1 bubmmnoreka [HOK
KJacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» ®usnka, 10 xmace/ Mskumes [.4., byxosnes b.b., Corckuit H.H. nox pegaxmmeti [lapdentseBoit

H.A., Akunonepnoe obmectBo «M3aarensctBo «IIpocBemenney

METOJUYECKHE MATEPHAJIBI JIVISA YUYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



