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HOACHUTEJJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YPOBHA Ha YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHusa pa3padOoTaHAa HA OCHOBE MOJOXKEHUH W TpeOOBaHUI K pe3yJsibTaTam
OCBOEHUA OCHOBHOW 00pa30oBaTe/ibHOM mOporpammbi, npeacrabiieHHbix B OI'OC
COO, a Takxke ¢ yuérom denepabHONH pabodeit mporpaMMbl BOCITHTAHHUS H
KOHIIENIIMK TMpenoJaBanus yueOHoro npeaMera «®Duszmka» B 00pa30BaTENIbHBIX
OpraHu3aLUax Poccwuiickoit Oenepanum, PeATU3YIOLINX OCHOBHBIE
00pa30BaTENbHbIE TPOTPAMMBI.

Conepxkanve mporpaMmbl 10 (U3WKE HAMpaBlIeHO Ha (opMupoBaHHE
€CTECTBCHHO-HAYUHOW KapTuHbl Mupa oOyuarommxcs 10-11 kmaccoB npu
oOyuennn nx ¢u3nKe Ha 0A30BOM YPOBHE HAa OCHOBE CHCTEMHO-ACITEIIHHOCTHOTO
noaxoaa. [Iporpamma mo ¢msmke coorBercTByeT TpeboBanusam GI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANPEIMETHBIM PeE3yJibTaTaM
0o0y4YeHHUd, a TaKXKE YUYHUTHIBAET HEOOXOAMMOCTh PEAM3ALUU MEKIPEIMETHBIX
CBsa3ell (PM3MKM C ©CTECTBCHHO-HAYYHBIMH YyUeOHBIMH mpeaMeramu. B Hel
OTIPENIENSIFOTCA OCHOBHBIC TEW W3YYCHHS (DU3UKKA HA YPOBHE CPEAHETO OOIETO
oOpa3oBaHuA, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUSA Kypca (DPU3HWKHW: JIMYHOCTHBIC,
MeTarnpeAMETHBIC, TTPeIMETHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no ¢puszmke BKITIOYACT:

e IJTAHUPYEMBIE PE3YJIHTATHl OCBOCHUS Kypca (PM3WKK HA Oa30BOM yPOBHE, B

TOM YMCJI€ MPEAMETHBIE PE3YyJIbTAThI MO TOAaM OOyUCHUS,

e cojJepxaHue yueOHoro npeamera «Ousunka» no rogam o0yUueHHUs.

®du3nka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAS B
KQueCcTBE y4eOHOI0 MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyskarorem Mupe. [1IkoabHbIH Kype (PU3UKH — CHCTEMOOOpa3yIOTIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB, TTOCKOJIbKY (PU3NUECKHAE 3aKOHBI
JeXaT B OCHOBE MPOIIECCOB M SBJICHWH, H3ydyaeMbIX XHMHEH, OHOJOTHEM,
¢bm3udeckoii reorpadmerr w acTtpoHomueil. lcmonp3oBaHME W aKTHBHOC
npuMeHEeHne  (PU3MYECKUX 3HAHWK  OMpEAeNaeT XapakTep MW Pa3BHTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHUA
KOCMOCA, TOJIYYEHHUS HOBBIX MATEPHUAJIOB C 33JIaHHBIMH CBOWCTBAMU M JAPYTHX.
N3yuenne ¢Gu3NKH BHOCHT OCHOBHOW BKJaA B (POPMHUPOBAHHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa oOydaromwxcs, B (OPMUPOBAHWE YMEHWUN MPUMCHSATH
HAy4YHbII METO/ MO3HAHUA MPU BBHIMOJTHEHUN UM YUEOHbBIX UCCIEI0OBAHUH.

B ocHOBY Kkypca ¢u3MKKA Ui YPOBHS CPEAHETO 00mero o0Opa3oBaHUA
MOJOKEH PsSIA WACH, KOTOpPhIE MOXHO paccMaTpUBaTh KakK MPUHIUIBI €ro
MOCTPOCHUSA.



Hoes yenocmnocmu. B COOTBETCTBHHM C HEM Kype SBISETCA JIOTUUECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pa3/eoB (PU3UKH, BKITIOUYAET KaK
BOTIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHOHN (DHU3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBHM C HEW Marepuan Kypca (HU3HKA
o0beMHEH BOKPYr (U3WUECKHX Teopui. BemymmM B Kypce sBIsSETCA
(hopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MATEPHH, BEMICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanmsi TPEANOaracT HCIOIb30BAHAE
T'YMaHATAPHOTO TOTCHIHMAA (PU3NUECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHSA
¢v3ukn  Cc  pazBuTHEeM OOIECTBA, a TaKXKE€ C MHUPOBO33PCHUCCKHUMH,
HPABCTBEHHBIMH M SKOJIOTHUCCKUMU TIPOOIEMaMHU.

Hoes  npurxnaouoii  nanpasnrennocmu. Kypce ¢um3ukm mpeamosnaraer
3HAKOMCTBO C IMTUPOKHUM KPYTOM TEXHHUYECKHX W TEXHOJOTHUECKHAX MPHUIOKESHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TOCPEACTBOM BBEIACHUS DIICMEHTOB
COJCP)KAaHUS, TOCBAIIEHHBIX HKOJOTHMUECKUM TpPOOjeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHWUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
mpo0JIeM PallMOHATILHOTO MPUPOIONOIb30BAHUS U HKOJIOTHYECKON 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTAMH Kypca (PM3WKH HA YPOBHE CPEIHETO OOIIEeTo
oOpa3oBaHus SABIAIOTCA (pu3MUecKkue Teopuu ((hOpMHpPOBAHUE TMPEICTABICHUN O
CTPYKTYpe MOCTPOCHUs (PU3UUECKONH TCOPUH, PO (HyHIAMEHTATBHBIX 3aKOHOB M
MPUHITUIIOB B COBPEMEHHBIX  TPEACTABICHUAX O TPUPOJAC, TpaHHUIaxX
MPUMEHUMOCTH TEOPHH, JUIA OINHUCAHWS ECTCCTBEHHO-HAYUHBIX SBJICHHHA W
MTPOIIECCOB).

CHCTEeMHO-ACSITEIbHOCTHRIN TIOX0M B Kypce (DU3MKK Peam3yeTcsl MPEKIe
BCErO 3a CUET OPraHU3alMKU SKCIEPUMEHTAILHOW JEATEIbHOCTH OOYYArOIIMXCA.
Jlns GazoBoro ypoBHS Kypca (H3WKH — OSTO HCHOJB30BAHUE CHUCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX HSKCIEPHUMEHTOB M JabopaTopHBIX padoT,
KOTOpbIE B TIporpamMme mo ¢u3nke 0ObEAMHEHBI B OOIMWN CIUCOK YUCHHUYECKHX
MPAaKTUUECKUX padoT. BeijeneHue B yKazaHHOM MepeuHe J1adopaTOpHbIX padoT,
MPOBOUMBIX JJI1 KOHTPOJS W OICHKH, OCYIICCTBIIACTCS  YYaCTHUKAMH
00pa3oBaTeNbHOrO TIpoIlecca HCXOAd M3 OCOOCHHOCTEM TIIJIAHUPOBAHUS H
ocHameHusi kabwaeta (Quzukm. [lpm  >TOM obOecmeumBaeTCs  OBJIAJICHUE
OOyJarOIUMHCS YMEHUSIMH TIPOBOJIUTH KOCBEHHBIC W3MEPCHHS, WCCIICTOBAHUS
3aBUCUMOCTEH (DU3MUECKUX BEIIMUMH W TOCTAHOBKY ONBITOB MO TMPOBEPKE
MPEITOKEHHBIX THTTOTES.

Bornpiioe BHUMaHWE YACNTACTCS PEIICHWI0 PACUETHBIX M KAYECTBEHHBIX
3aaau. [lpu 3TOM 1 pacu€THBIX 3a/a4 MPUOPUTETOM SABJISIOTCS 3aJa4M C SIBHO
3aIaHHOHN (PU3MUECKON MOJCITHIO, TIO3BOJIAIONINE MPUMEHATh U3YUCHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jiena Kypca, Tak U MHTECTPUPYS 3HAHUA W3
Pa3HbBIX pa3aeaoB. [ KaueCTBEHHBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 33/IaHWA Ha
00OBsACHCHHE TPOTECKAaHUS (PU3MUECKUX SBJICHUNW W TIPOIECCOB B OKPYKAIOIIECH
XKu3HM, TpeOyromnme BbhiOOpa (PU3MUECKOW MOACTH JJIi CUTyalld TMPaKTHKO-
OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanuamu DI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeUeHUI0 ydeOHOro TIiporiecca 0a30BbIH YpPOBEHb Kypca
(bH3uKH HA YPOBHE cpeaHero odmero odpa3zoBaHus JOHKEH U3YUaThCs B YCIOBUAX
npeaMEeTHOTO KaOuHeTa (PM3WKKA WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETA
MPEIMETOB €CTSCTBCHHO-HAYYHOI'0 IWKIIA. B kabwHeTe (PM3MKK JOHKHO OBITH
HeoOxoauMoe JjabopaTopHoe O0O0OpYyAOBaHME i BBIMOJHEHUA YKa3aHHBIX B
mporpaMme 1o (PU3NKE YICHHUECKUX MPAKTHUYCCKUX padOT W JACMOHCTPAIMOHHOE
000pyaOBaHKE.

JlemoHCcTparmoHHoe oOopyaoBanre (HOPMHUPYETCS B COOTBETCTBUHM  C
MPUHITUTIOM MWHWUMAJBHON  JOCTaTOYHOCTA ®W  00ECICUMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TpOrpaMMe M0 (u3uKke KIIOUYEBBIX JEMOHCTpAIUNA s
UCCIICOBAHMST  WM3Y4YaeMBIX  SBJCHUH W  TMPOIECCOB, AMIUPHUUECKUX U
(byHIaMEHTAIIbHBIX 3aKOHOB, UX TEXHUYCCKHX MPUMCHCHUH .

JlaGopaTtopHoe o00OOpyIOBaHHE Ui YUYEHHUECKUX IPAKTHUYECKUX pPadoT
dhopMupyeTCs B BUIE TEMAaTHYECKAX KOMILICKTOB M 00CCIICUMBACTCS B PacuéTe
OTHOTO KOMIUIEKTa Ha JABYX OOydarommxca. TeMaTH4ecKne KOMILICKTHI
Ja060paTOpHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUN AHAJOTOBBIX M NMHA(PPOBBIX TPHOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BHJIC ITU(PPOBBIX JTab0OpaTOpPHid.

OCHOBHBIMY TIECTIAMA U3YUCHHS (PU3UKH B 001IIeM 00PAa30BAHHH SBJISIOTCS:

o (QopmMupoBaHWE HWHTEpPECA W CTPEMJICHUA OOYYAONIUXCS K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HHTCIJICKTYAIbHBIX W TBOPUYECKUAX
CIIOCOOHOCTEHA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJC TTO3HAHUA U (POPMUPOBAHUE
HCCIIE0BATEIFCKOTO OTHOICHUS K OKPYKAIOIIAM SBJICHUSM,

e (opmMupoBaHWE HAYYHOTO MHPOBO33PECHHS KaK pe3ynbTara HW3YUCHUS
OCHOB CTPOCHHMS MaTeprH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH,

o (QopmupoBaHre yMEHWUH OOBSCHATH SBJICHUS C HCIOJb30BAHUEM
(przrUecKrX 3HAHWH 1 HAYUHBIX JOKA3aTEIbCTB,

o (opmupoBaHHE TpEACTaBICHUN O poyr (U3UKHU I PA3BHTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmxenne »TUX Teei oOecreunBaeTCa PEICHUEM CIICTYIONNX 3a7ad B

poIecce n3yueHus Kypca (U3UKH Ha YPOBHE CPEIHETO 00MIero 0Opa3oBaHus:



e TIPHOOpPETEHHE CHCTEMBI 3HAHWH 00 001X (br3HIeCKHIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJTIOUAS MEXaHUKY,
MOJICKYJISIPHYIO  (PM3UKY, SJICKTPOJAWHAMHUKY, KBAaHTOBYIO (DHU3HKY |
ANIEMEHTHI aCTPO(PH3UKH,

o (QopmMupoBaHWEe YMEHWH TPUMEHATh TEOPETHUCCKAE 3HAHWUS  JUISA
o0bsACHCHUS (PU3NUECKUX SBJICHWUH B TPUPOAC W JUIS TPUHATHS
MPAKTUYECKUX PELLIEHUN B IOBCEAHEBHOM )KU3HU,

e OCBOCHHE CHOCOOOB pEIICHUS Pa3IUYHBIX 337a4 C SBHO 3aJaHHOU
duznyeckoil MOIENBIO, 3aAay, MOAPA3yMEBAIOLINX CAMOCTOSTEIbHOE
cozaanue GU3NIECKON MOIEIH, aIeKBaTHOM YCIOBUAM 3a/1a4H,

e TOHWMaHWC (U3MUECCKUX OCHOB WM TPHUHITUTIOB JCHCTBUS TEXHUUYECKUAX
YCTPOHCTB M TEXHOJOTHUYECKUAX MPOTIECCOB, UX BIUSHUA HA OKPYKAIOTIYIO
cpeny;

e OBJAJACHUEC METOJAAMH CAMOCTOSITENHPHOTO TIAHUPOBAHUS W TPOBEACHUS
(pM3UUeCKNX SKCIICPUMEHTOB, aHA/lM3a W WHTEPIpeTanuu WHGOPMAInH,
OTpeAETICHUS JOCTOBEPHOCTH MOIYUEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBHH AJiA Pa3BUTUSA YMEHHUI MPOEKTHO-MUCCIIEI0BATENHCKOH,
TBOPYECKOH JIEATEIIBHOCTH.

Ha wusyuenune ¢usuku (0a30BBIii ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanusa otBoauTcs 136 wacos: B 10 knacce — 68 uacos (2 yaca B HEAETIO), B
11 xmacce — 68 wacos (2 waca B HelEIO).

[Ipenmaraempiii B mporpaMme 1mo (u3MKe TEPEUeHb JTAOOPATOPHBIX W
MPaKTHIECKUX padoT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JENAaeT BHIOOP
MPOBEACHUS JTAaOOPATOPHBIX PabOT H OMBITOB € YYETOM WHAWBHAYATbHBIX
O0COOCHHOCTEH 00YyUarOIIUXCA.



COIEP/KAHUE ObYUEHUSA
10 KITIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usnka — Hayka o npupojae. HayuHbie METOAbI MO3HAHUSA OKPYKAKOILIETO
mupa. Ponb »KcrepuMeHTa W TEOPUM B  MPOLECCE TO3HAHUS MPUPO/IBI.
DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (PpU3NUECKUX SBJIICHWH W TPOIECCOB. HayuHbie THIOTE3HI.
dusnyueckne 3aKOHBI W TCOPUHU. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[IpuHUOKAN COOTBETCTBUA.

Ponms m Mecto ¢msmkn B (hOpMHUpPOBAHWK COBPEMEHHON HAy4HOW KapTHHBI
MHUpPA, B MPAKTUYECKON NEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroBeie W 1HQPPOBBIE HN3MEPUTEILHBIC TMPUOOPHI, KOMITBIOTEPHBIC
JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe mBrmkeHHE. OTHOCHTETBHOCTh MEXAHWUYECKOTO IBHKCHHS.
Cuctema orcuéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEmHSAA CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOPEHHE MaTEPUAIbHOW TOYKW, WX TMPOCKIIMH HAa OCH CHUCTEMBI KOOPIWHAT.
CrnoxeHure nepeMeIieHui u CI0KEHUE CKOPOCTEH.

PaBHoMepHOE W pPaBHOYCKOPEHHOE MPAMOJUHEHHOE aBrkenue. [ padukn
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHWsA, TyTH © TEPEMEIICHUS
MaTepPUATbHOW TOYKH OT BPEMEHH.

CBoboanoe maaeHue. Y CKOpeHHe CBOOOHOTO MaACHHUS.

KpuBonuueiinoe  nBwkeHue. J[BrkeHWEe  MaTepUabHOH  TOUKH  TI0
OKPYKHOCTH C IOCTOSTHHOM 1O MOJYJIFO CKOPOCThIO. YTJI0BasA CKOPOCTb, JIMHEHHAA
ckopocTs. [lepuoa u vactora obpaiiienus. [{[eHTpOCTPEMUTETBLHOE YCKOPEHKE.

Texaudeckue ycTpoHCTBA W MPAKTHUECCKOE TMPUMEHEHHE. CIHIOMETD,
JBHOKECHUE CHAPSA0B, IISMTHBIE ¥ PEMEHHBIE TIEPEIadH.

Jlemoncmpayuu

Monenb cucTeMBbI OTCUéTa, WIUTFOCTPAINS KHHEMATHICCKAX XaPAKTEPUCTHK
JIBUKCHMUS,

[TpeobpazoBanne IBMKEHUH C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB,

[Tapenue Ten B BO3/IyXE U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmtonenune nBukeHus Ttena, OpPOIICHHOTO MOJ YrjoM K TOPU3OHTY M
TOPU3OHTAJIBHO.



H3amepenne yckopeHusi CBOOOAHOTO MAACHHUS.

Hanpasnenue ckopocTu py IBUKEHUU TIO OKPYKHOCTH.

Yuenuuecxuit okcnepumenm, iabopamopuvie pabomei

N3ydeHne HEPAaBHOMEPHOTO JBUKCHHS C LIEJIbIO OMNPEACSICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOILIEHHUS MEKIY NYyTAMH, MPOWJCHHBIMH TEJIOM 3a
MOCJIE0OBATENIbHBIE PaBHBIE TMPOMEKYTKA BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

HN3ydeHue nBUKEHU 1IapUKa B BA3KOM KU IKOCTH.

Nzydenue npuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHumn  otHocutenbHOcTH  [amunes. Ilepewii  3akoH  HproToHa.
NnepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cujl. Bropoii 3akon HeroTona
JUIsl MaTepuaibHOM Touku. TpeTuit 3akoH HeloTOHA AJ14 MaTepUalIbHBIX TOUEK.

3akoH BcemupHoro Ttarotenus. Cuna TskectH. IlepBas kocMuueckas
CKOpOCTSb.

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

Tpenne. Bunst Tpenus (mokost, ckoabxeHus, kauenns). Cuma tpenus. Cyxoe
Tperue. Cuia TPEeHUA CKOJIbXEHUSA U cuiia Tpeaus nokod. Kosddumuent tpenus.
Cuna conpoTUBJICHUS MPU IBUXKCHUU TEIA B KUJIKOCTH WJTH Ta3e.

[ToctynarenbHOE U BpalllaTeIbHOE TIBUKEHUE a0COIOTHO TBEPIOTO TENA.

MoOMEHT CHJIBl OTHOCHUTEIIBHO OcCHW BpaimieHus. [linedo cumbl. YcnoBus
paBHOBECUS TBEPAOrO TEIA.

TexHuueckue yCTpPOMCTBA M MPAKTHUUECKOE TNPUMEHEHUE: MNOAIIMITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBIEHUE MHEPILINHN.

CpaBHeHHE Macc B3aUMOACHUCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CnoxeHue cul.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AchOopMaITiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM TTOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUA MOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHA TBEPAOTO TeNa. Buabl paBHOBECHS.

Yuenuuecxuit oxenepumenm, aabopamopivie pabomol

HNzydenune apuxeHus Opycka no HaAKJIOHHOM MJIOCKOCTH.



Hccnenosanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIINX B MPYXXUHE U
PE3UHOBOM 00pasiie, OT uX JAehOopMaITiH.

HUccnenosanne ycnoBWil paBHOBECHS TBEPAOrO Teja, HMEIOLIETO OCh
BPAILICHUS.

Tema 3. 3aKoHbI COXPAHEHUA 8 MEXAHUKE

Nmmynsc marepuanbHOM TOYKH (TEla), CHCTEMBI MaTEPHATBHBIX TOUYCK.
NmMnynbc cHUibBl U U3MEHEHUE HMMIYJbCa Teja. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktnBHOE NBHXKEHHE.

PaGota cusibl. MOIIHOCTE CUITBI.

Kunernueckas sHeprusa marepuayibHoil Touku. Teopema 00 W3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHnmanbHas SHEPruUsl. [ToTeHumanpHas SHEPrUst YIPYTO
nehopMUpOBaHHOW  TIpykuHBI.  [loTeHIManbHas SHEpPrus Tena  BOIW3M
MOBEPXHOCTHU 3EMJIH.

[loreHuMaibHBIE W HENOTCHUHWAJIbHBIE  CHJIBL. Cesazp  paboThl
HEMOTEHUHUAIBHBIX CHUJI ¢ W3MCHEHHEM MEXAHWUYECKOW SHEPrUU CHUCTEMBI TEI.
3aKOH COXPaHEHUA MEXaHUUECKOW SHEPIrUu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE. BOAOMET, KOMED,
NPY>KUHHBIN THCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUA UMITYJIbCA.

PeaktuBHOE nBHUXKEHHUE.

[Tepexoa MOTEHIUAIBHON SHEPT UK B KHHETUYECKYIO U 00OPaTHO.

Yuenuueckuit skcnepumenm, 1abopamopivie pabomol

HN3ydenune abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MAasSTHHAKOB.

HccnenoBanue cBsA3u pabOThl CHJIbI C UBMEHEHUEM MEXAHWYECKOW SHEPrUu
TeJIa Ha TPUMEPE PACTKEHUA PE3UHOBOTO JKIYTa.

Paznen 3. Moaekyasipaasi pusuka u TepMOIUHAMUKA

Tema 1. OcHO6bl MONCKYIAPHO-KUHEMUYECKOII meopuu

OCHOBHBIC TIOJIOKEHUSI MOJICKYJIAPHO-KUHETUUECKOU TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmkeHme. Jmddysua. Xapaktep ABMKEHUA U
B3aUMOJICHCTBUSL 4YaCTHI[ BelIeCTBA. MoJenu CTPOCHUA Ta30B, KUJAKOCTEH H
TBEPJIBIX TEN U OOBSICHEHHWE CBONCTB BEILIECTBA HA OCHOBE 3THX MOjeneil. Macca u
pazmepsl Mojiekys. Konnuectpo BemecTtna. [locTtosinHas Aporaapo.

TemnoBoe paBHoBecue. Temneparypa u €€ msmepenue. lllkana temmneparyp
Lienbcus.



Mogens  wuaeanibHoro ra3za. (OCHOBHOE  YpPaBHEHHE  MOJICKYJISIPHO-
KMHETHYECKOM TEOpPHUH HACAJbHOro raza. AOCOMOTHAs TemIeparypa Kak Mepa
CpelHEH KWHETWYECKOW OSHEPTHUM TEIIOBOTO MABMXKEHUS dacThil Taza. [llkama
temneparyp KeneBuna. ['a3oBbie 3akoHbI. YpaBHeHHe MeHneneesa—KnanehpoHna.
3akoH JlanpToHa. M3ompoliecchl B UACATBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [ paduueckoe MPeACTaBICHHE W30MPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

Texaudeckue ycTpoidcTBA W TMPAKTHYECKOS TPUMCHEHHE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITel, AOKA3BIBAIOIIME AWCKPETHOE CTPOCHHME BelmiecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHECHUI.

Omnsitel o Auddy3un KUAKOCTEH U Ta30B.

Moaenb OpOyHOBCKOTO ABHKCHUS.

Mogenb onbita [lITepHa.

OnbITHI, JTOKA3bIBAFOTITHE CYILIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHUCTBHA.

Moiens, WUTIOCTPUPYIOIIAas MPUPOAY JABJICHUS Ta3a HA CTEHKHU COCYa.

OneIThl, WUTOCTPUPYIOIITUE YPaBHEHUE COCTOSHWSA HWJCANBHOTO Tas3a,
W30MPOIIECCHI.

Yuenuuecxuit sxcnepumenm, 1abopamopmusie pabomet

Onpenenenue Macchl BO3/yXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUH
00béMa KOMHATHI, TaBJICHAS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/Y MMApAMETPAMU COCTOSHUS PA3PEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoOuUHAMUKU

Tepmomunamuueckas cuctemMa. BHYTpeHHSS SHEPTHS TEPMOAMHAMHUYECKOMN
CHCTEMBI U CcTIoco0bI €€ n3MeHeHus. KommuecTBo TemtoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HWJICAJbHOTO  rasa.  Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y AeJIbHAS TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTH NpH TEIJIONEPEIAUE.

[Touatue 006 anmabatHOM mpouecce. llepBbli 3aKOH TEPMOAMHAMUKHU.
[Ipumenenre MepBOTO 3aKOHA TEPMOJWHAMWKK K wm3omporieccam. [ 'paduyeckas
UHTEpIpeTanus padboThl rasa.

Btopoii 3akoH TepMmoauHaMukH. HeoOpaTMMOCTh MPOILIECCOB B IPHPOJE.

TemmoBeie  Mammebl.  [IpUHOMIBI ~ ACHCTBHA — TEIUIOBBIX — MAIIHH.
[IpeobpazoBanusi >HEpruM B TEIUIOBBHIX MammHaX. Kosddumment mnomesnoro
neiictBusa TemmoBoit MammHbL. luknm KapHo u ero ko3¢gpdUIHEHT MOJIE3HOTO
JNEHCTBUSA. DKOJIOTMUECKHE NPOOJIEMbI TEMJIOIHEPTETUKHY.



TexHuueckue yCTPONCTBA M MPAKTUYECKOE TMPUMEHEHUE. JIBUTATENb
BHYTPEHHETO CrOopaHusi, ObITOBOM XOJ0AWIbHUK, KOHAUIUMOHED.

Jlemoncmpayuu

N3meHeHNEe BHYTPEHHEW SHEpPruM Tejla MpU COBEPUICHWHU PAOOThI: BBLIET
npoOku W3 OyTBUTKH TIOJ JACHCTBHEM CXXATOTO BO3/AyXa, HarpeBanme 3>¢upa B
JATYHHOU TpyOKe myTéM TpeHUS (BHACOASMOHCTPAITNSA).

HN3menenne BHYTPEHHEH YHEPTUH (TEMIIEpATyPhl) Tejla TIPH TeTUToNepeIaye.

OneiT O aaua®aTHOMY pACIIUPEHUIO BO3Ayxa (OMBIT ¢ BO3AYITHBIM
OTHHUBOM).

Moienu napoBoit TypOUHBI, IBUraTeid BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATES.

Yuenuuecxuit sxcnepumenm, 1abopamopmusie pabomet

H3zmepenue yaeabHOM TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanua eeuiecmea. @azoevie nepexoonl

ITapooOpazoBanne u kKoHjaeHcaums. Mcmapenue n kuneHue. AOCOIIOTHAA U
OTHOCHUTEJIbHASA BJIAXXHOCTh BO3Ayxa. HachlllleHHBbIH nap. YAelbHas TeIioTa
napoo0pa3oBaHuA. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUA OT AABJICHUA.

Teépnoe Teno. Kpucrammuueckne n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctayyioB. Kuakue kpuctaaibl. CoBpeMmMeHHble Matepuanbl. [lnaBneHue wu
KpUCTAJIM3aluA. Y IeJbHas TerioTa miasjieHus. Cyonumanus.

YpaBHeHHE TEMI0BOTO OajaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE. TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJYUYCHHUSI COBPEMEHHBIX MATEpPUAIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACKIIIIEHHBIX MAPOB.

Kunenue nmpu NoHWKEHHOM JaBJICHUHU.

Cnoco0Obl M3MePEHNS BIAXKHOCTH.

Habntonenue HarpeBaHus U MIaBJICHUA KPUCTALTMYECKOTO BEIIECTBA.

JleMOHCTpalua KpUCTaJIJIOB.

Yuenuuecxuit sxcnepumenm, 1abopamopmusie pabomet

H3mMepenne 0THOCUTENBHOM BIIAXKHOCTH BO3AYyXA.

Pa3paen 4. DaekTpoaiHaMuKa
Tema 1. dnekmpocmamuka
Onekrpuszanus Ten. OJICKTPUUECKUM 3apaa. J[Ba BUaa 3IEKTPUUYECKHX
3apsAnoB. [IpOBOMHWKH, MUAJICKTPUKHA W TOJYNPOBOTHWUKH. 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apAa.
Bzaumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbId 37IEKTpUUECKUN 3aps/a.
Onektpudeckoe Tojie.  Hanpspk€HHOCTH  dnekTpuueckoro mojs.  [IpuHiun



CYNEPHO3ULANA ANEKTPUUYECKUX Tosie. JIMHMKM HanpsAKEHHOCTH AJIEKTPUUYECKOTO
oIS,

Padora cun  anexrpocrarmueckoro  mons.  Ilotenuman.  Pa3sHocTh
noTeHUUAIOB. [IpOBOJHUKM W JUBJIEKTPUKU B  3JEKTPOCTATUUYECKOM TOJIE.
JlnsnekTpudeckas IPOHUIIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DeKTpOEMKOCTh MJIOCKOTO KOHACHCATOPa.
DHeprus 3apsKEHHOT0 KOHJAEHcaTopa.

TexHuueckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHUE. 3JIEKTPOCKOIL,
ANIEKTPOMETP, DSJIEKTPOCTATUUECKAs 3allliTa, 3a3€MJICHUE AJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIM anmapar, CTPYHHbBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIMUI ASUCTBUA SJIEKTPOMETPA.

B3anmoaeicTBrE HA3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE MOJIE 3aPIKEHHBIX TEI.

[TpoBOIHUKM B AJIEKTPOCTATUUECKOM TIOJIE.

DneKkTpocTaTuyecKas 3aIura.

JINBJIEKTPUKH B AJIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEGHCATOpa OT IUIOIIAAu
MJIACTHH, PACCTOSHUS MEXTY HUMU U AUBJICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJAEHCATOopa.

Yuenuueckuit skcnepumenm, 1abopamopivie pabomol

H3mepeHue 1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannbsiii 31ekmpuyeckuii mox. Toku e pasauuHvix cpeoax

OJIGKTPUUECKUI TOK. YCJIOBUS CYIIECTBOBAHUS SJICKTPUUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [TocTosHHBIH TOK.

Hanpsixenue. 3akon Oma Ajig ydacTka Henu.

DJIGKTPUUECKOE COMPOTHUBJICHUE. Y IEIbHOE COMPOTHUBJICHUE BEILECTBA.
[TocnenoBarensHOE, NApAIEIBLHOE, CMENIAHHOE COSTMHEHHUE MTPOBOHUKOB.

PaGora osnektpuueckoro Toka. 3akoH Jxoyma—Jlenma.  MoIHOCTb
ANIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUXKYINAA CHJIA U BHYTPEHHEE COMPOTUBIICHUE MCTOUHHUKA TOKA.
3axon OMma Aj1s IOJTHOH (3aMKHYTO# ) AeKTpUdecKoi 1ienu. KopoTkoe 3aMbIkaHue.

OJIGKTpOHHAsE ~ TMPOBOJAMMOCTb  TBEPJBIX  METAJUIOB. 3aBHUCHUMOCTh
COMPOTHUBJICHUS METAJLJIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOWMCTBA 3JICKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CoOcTBeHHas u MpUMECHAA MPOBOIUMOCTh
MoaynpoBoAHUKOB. CBOMCTBA p—n-niepexoaa. [loynpoBoAHUKOBBIE MPUOOPHI.

OJIGKTpUUECKMT  TOK B pacTBOpaX M  paciiiaBaX  3JICKTPOJMUTOB.
DJIEKTPOJIUTUUECKAS AUCCOLUALUS. DIICKTPOJIU3.



OnekTpudeckuii Tok B raszax. CaMOCTOSATEIbHBIA M HECAMOCTOATEIbHbBIH
pazpsa. Monuus. [Inasma.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUECKOEC MNPUMEHECHHE. aMIEPMETP,
BOJILTMETP, PEOCTAT, HUCTOYHUKU TOKA, »HJICKTPOHArpeBaTesibHbiE MPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHbBINA U0/,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, TOTYTIPOBOTHUKOBBIN IUO/, TATbBAHUKA.

Jlemoncmpayuu

H3mepeHne Cuiibl TOKA U HAMPSIKCHHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LWJIUHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IO/ MOMEPEUHOI0 CEUCHHS U MaTepuaa.

CMmeniaHHOE COeIMHEHUE MPOBOHUKOB.

[Ipamoe wu3MepeHue HJCKTPOJABMXKYIIECH cuibl. KopoTkoe 3aMblkaHue
rajibBAHMYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTb COMTPOTHUBJICHUS METAILJIOB OT TEMIICPATYPHI.

[TpoBOAMMOCTD JEKTPOIUTOB.

HckpoBsoit pa3psia v NpoBOIUMOCTb BO3/yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuuecxuii okcnepumenm, 1a60pamopHvie pabomvi

HN3ydeHune cMemaHHOTro COeAMHEHUA PE3UCTOPOB.

H3zmepeHne »eKTPOABUKYIIECH CHUIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBJICHUA.

Habmro nenne snexrponuza.

Me:xnpeaMeTHbie CBSI3U

Nzyuenne xypca ¢uszmku 6a30Boro ypoBHa B 10 Kiracce OCYIIECTBISETCS C
YUETOM COJCPIKATENIbHBIX MEXIPEAMETHBIX CBSA3EH € KypcamMu MaTeMaTHKH,
OWOJIOTHH, XUMHH, TeoTpadu U TEXHOJIOTHH.

Medicnpeomemnvle nousamus, CBA3AHHBIE C M3YUCHUEM METOJOB HAYUHOTO
MO3HAHUA: SBJICHWE, HAaydHbIH (pakT, rumoTesa, (u3mueckas BENWUMHA, 3aKOH,
TEOPUs, HAONIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHEHWW, JIMHEWHAS (YHKITHS,
napabosa, ranepOosia, ux rpauKd W CBOHCTBA, TPUTOHOMETPUUECKUE (DYHKITHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUKA HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexanumdeckoe ABMKEHHUE B KUBOHM mpupose, muddysus, ocmoc,
TEMI000MEH JKUBBIX OPraHWU3MOB (BUIBI TETUIOMEPEAAUN, TEIJIOBOC PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B dKUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAA Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJN, KUJIKOCTEH H



ra3oB, JJIEKTPHUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHYECKAS OUCCOLMALINS,
rajbBaHUKA.

1'eoepadhusi: BNaxxHOCTH BO3IyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa30BaHUE ABUKEHUHU C UCMOJIH30BAHUEM MEXAHU3MOB,
VUET TPEHUS B TEXHUKE, TMOJIIANMHUKHK, HWCMOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHWKE (pakeTa, BOAOMET W JPYTHE), ABUTaTeh BHYTPEHHETO
CropaHus, napoBas TypOWHa, ObITOBON XOJIOJWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTUH
MOJyYCHU COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, M
HAHOTEXHOJIOTUH, 3JICKTPOCTATUUECKAs 3allUTa, 3a3€MJICHUE 3JICKTPONpUOOpOB,
KCEPOKC, CTPYHHBIN MPUHTED, JJIEKTPOHArpeBaTeIbHbIE puoOpHI,
AIIEKTPOOCBETUTEbHBIC MPUOOPHI, FATbBAHUKA.

IINIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «®Dusznka» Ha YpPOBHE CpPEAHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJDKHO OOSCIEUUTHh JOCTHIKCHHE CIASAYIOTIHX
JUYHOCTHBIX, METAMPEAMETHBIX W TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINHHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS YUEOHOTo mpeaMeTa « DU3nKay MOJKHbI
OTpaXkaTb TOTOBHOCTh M CIHOCOOHOCTh OOy4YaIOIIMXCA PYKOBOJCTBOBATHCS
chopMUpOBaHHONW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX  YOCKACHHH, COOTBETCTBYIOILKX
TPAJUIMOHHBIM [IEHHOCTSM POCCHICKOr0 OOIIECTBA, PACIIUPEHUE >KU3HECHHOTO
ONBITA U ONBITA ACATEJBHOCTH B IMPOLECCE PeaTn3alMid OCHOBHBIX HAIIPaBJICHUHN
BOCIIUTATEIIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kaaHCcKoOro BOCIUTAHUS:

c(hOopMHUPOBAHHOCTH TPAKIAHCKOM MO3UITMH 00yJalOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUICKOro OOIIECTRA;

MPUHATAE  TPAJUIHUOHHBIX  OOIICYEIOBEUECKMX  T'YMAHUCTHUYECKUX H
JEMOKPATHYECKUX LEHHOCTEM,

FOTOBHOCTh BECTH COBMECTHYIO ACATENBHOCTH B MHTEPECAX TPAKIAHCKOTO
00l11eCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPraHu3aliiig;

YMEHHUE B3aUMOJEUCTBOBATD C COLMAJIBHBIMU UHCTUTYTAMU B COOTBETCTBHUH C
X (DyHKIIUSIMH B HA3HAUCHHUEM

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOMN AEATENBHOCTH,

2) IaTPpHOTHYECKOT0 BOCIIMTAHMSI:

c(hopMUPOBAHHOCTH POCCHUNUCKOM TPaK JAHCKOU UICHTAYHOCTH,
MaTpUOTU3MA,

LIEHHOCTHOE OTHOLIEHWE K TOCYJAPCTBEHHBIM CUMBOJIAM, JOCTHIKEHUAM
POCCUMCKUX YUEHBIX B 001aCTH (DUBUKH U TEXHHUKH,



3) IyX0OBHO-HPABCTBEHHOT0 BOCITUTAHUS:

c(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHU A, STHUECKOTO TIOBEICHUS,

CIIOCOOHOCTh OIIEHWBATh CHUTYALMI0 W MPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPHUCHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEATEIIBHOCTH YUEHOT O,

OCO3HAHHE JUYHOTO BKJIAJIA B MOCTPOEHUE YCTOMUMBOTO OYIyIIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsk 3CTETUKY HAYYHOTrO TBOPUYECTBA,
MpUCYIEro pu3ndeckoit HayKe;



S) TpynoBoOro BocnuTaHmusI:

WHTEPEC K pasuuHbIM cdepaM mpodeCcCHOHANBHOW ACATEIHHOCTH, B TOM
YHUCJIe CBA3AHHBIM ¢ (PU3MKON M TEXHUKOM, YMEHHUE COBEPINATh OCO3HAHHBIN BHIOOD
Oy nymielt nmpodeccun u peann3oBsIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JaCTH
(hM3UKK HA TIPOTSKEHUH BCEH JKU3HM,

6) 3K0JI0rNYeCKOro BOCITUTAHUS

c(hOPMHPOBAHHOCTh SKOJIOTHUYECKOW KYJIBTYPHI, OCO3HAHHE TJI00ATbHOTO
XapaKTepa SKOJIOTMUECKUX MPOOIeM;

TUIAHUPOBAHUE U OCYILECTBJIICHUE NEUCTBUNA B OKPYKAKOIIECH CPEAE HA OCHOBE
3HAHUA LENIEN YCTOMYUBOTO PA3BUTHA YEJIOBEUECTBA,

PACIIMPEHHUE ONbITa ACATETBHOCTH SKOJIOTMYECKOW HAIPABICHHOCTH HaA
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 TO3HAHMSI:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUSA, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSA (PU3UUECKON HAYKH;

OCO3HAHWE LICHHOCTH HAYYHOW JEATEJIBHOCTH, TOTOBHOCTb B MPOLECCE
U3ydeHUsT  (UBWKKA  OCYIIECTBJIATH  TPOCKTHYIO H  HCCIAEA0BATEIIbCKYIO
JNEATENILHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHSI
ba3oBble JJjoruueckue aeMcTBUA:
CaMOCTOSTENIbHO  (popMyIHpoBaTh W aKTyaJlu3MpOBaTh  MPOOIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTNIPEACIATh 1IENIA ACATENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPHUU HX
JIOCTHIKECHUSI,
BBISIBISATh  3aKOHOMEPHOCTH W MPOTHBOPEUMS B  PacCMaTPHUBAEMBIX
(PM3UYCCKHX SBICHUAX
pazpabaThiBaTh TUIAH PEIICHUs] MPOOJIEMbl ¢ YUETOM aHAIM3a HUMEIOITUXCA
MaTepHaIbHBIX U HEMATePUATbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHBBI B ICITEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
1IeJIsIM, OIIEHMBATh PUCKH MOCIEACTBUMN ACATECIbHOCTH,
KOOPJMHUPOBATh W  BBHIMOJHATH PpadOTy B  YCIOBHSAX  pealibHOrO,
BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,
pa3BHBATh KPEATHBHOE MBIIIUICHUE MPU PEITICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBarTe/IbCKHe AeHCTBHSA:
BJIaJICTh HAyYHOH TEPMHUHOJIOTHEH, KIIIOUEBBIMU TOHATHAMH W METOJAMHU
(hm3rUeCcKOi HAyKH,



BJIAJICTh HaBBIKAMHU y4€OHO-UCCIICIOBATENHCKON M TIPOSKTHON ACATEIIBHOCTH
B oOyact (pU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEILHOMY TOUCKY
METOJ/IOB PEIICHUs 3a1ad (PU3MUECKOTO COMCPKAHUSA, MPUMEHEHUIO Pa3IAYHBIX
METO/IOB MTO3HAHWS,

BJIAJCTh BHUAAMH JCATCIBHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPTIPETAlNA, TPeoOPa30BaHUI0 W TMPUMEHEHWIO B PA3IMYHBIX yUeOHBIX
CHUTYalAsX, B TOM YHCJIE TIPH CO3/IaHUN yU€OHBIX MPOEKTOB B 0071aCTH (DUBHKH,

BBISIBJIATh TPUUYUHHO-CIICJICTBEHHBIE CBSA3M W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ PEIICHWA, HAaXOAWUTh apTYMEHTHI IS JTOKa3aTeIbhCTBA
CBOUWX YTBEPKICHUM, 32/1aBaTh MapaMeTPhl M KPUTCPUHN PEIICHHUS,

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJC PEIICHHWS 3a1a4d  PE3yJIbTaThI,
KPATHYECKH OTIEHWUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSAX;

CTaBuUTh ® (opMyauMpoBaTh COOCTBEHHBIC 3amauvl B 0Opa30oBaTEIbHOM
JEATEIIHHOCTH, B TOM UHCIIE TIPU U3yUCHUH (PU3HKH;

JIaBaTh OIICHKY HOBBIM CUTYAIIHMSIM, OIEHUBATH MPHOOPETEHHBIH OTIBIT,

YMETh TEPEHOCUTh 3HAaHWA 10 (HU3MKE B TPAKTHUYECKYIO 0OJIacTh
KHU3HEICATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEUTaraTh OPUTHHAIBHBIE TIOIXOIBI M PEITICHUS,

CTaBUTH TTPOOJIEMBI ¥ 33/1a4H, TOMYCKAIOIIHAE ATbTCPHATUBHBIC PEIIICHUS.

Pa6oTa ¢ undgopmaumeii:

BJIAJICTh HABBIKAMHU TOJIydeHHUS WHGOPMAUK (PU3AUECKOTO COACPNKAHUA U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh TOWCK, aHaJu3,
CHUCTEMATH3alAI0 W WHTEPNPETAIAI0 WH(POPMAIUK Pa3IMIHBIX BUIOB U (OpM
MPEACTABICHUS,

OTICHUBATh IOCTOBEPHOCTH MH(POPMAITHH;

HCIIONIb30BaTh  CpeacTBa  WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PENICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHA3AI[HOHHBIX
33724 ¢ CcoOmofcHMeM TpeOOBaHUM HSPrOHOMMKHM, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, PECYPCOCOCPEKEHUSA, TPABOBBHIX W  JITHUYECKWX HOPM, HOPM
nH(POPMAIMOHHOM 6€30TIaCHOCTH,

co37aBaTh TEKCTHI (PU3MYECKOTO COACPXKAHWUA B PA3IUUHBIX (popmarax ¢
y4éTOM Ha3HAUCHUS WH(POPMAIIUY | TICJICBOH ayTMTOPHHN, BHIOUPAs ONTUMAITBHYIO
(hopMy TIpeACTAaBIICHAS W BU3YaJTH3AIHH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE yUeOHbIE TeiCTBHA:
OCYIIIECTBJIATH OOITICHUE HA YPOKaxX (PM3UKH ¥ BO BHEYPOUHOU ACSITEIIEHOCTH,
pacmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHUTyalldid W CMsT4aTh
KOH(TUKTHI,



Pa3BEPHYTO M JIOTHYHO M3J1ararb CBOK) TOYKY 3PEHUA C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB,

IMOHUMATh U MUCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOU M WHAMBUIYAJIbHOU
padoTHI;

BbHIOMpATh TEMATHUKY M METOIbl COBMECTHBIX ACUCTBUH C yu€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAKAOTO YJIEHA KOJIJIEKTUBA,

NPUHAMATh LEJIU  COBMECTHOM  JEATEJIBHOCTH, OPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBHUA 1O €€ JOCTMIKEHHUIO. COCTABJIATH IUJIAH JCHCTBUU,
pacnpenensaTh Pojid ¢ YUuéTOM MHEHHMM YYacTHUKOB, OOCYXIaTh Ppe3yJibTaThl
COBMECTHOM pabOThI;

OLICHMBATh KA4eCTBO CBOEr0 BKJIAJAa M KaXKJOr0 YYaCTHUKA KOMaHIbl B
OOIIUIA pe3yJIbTaT Mo Pa3pabOTaHHBIM KPUTECPUSIM;

npeiaraTb HOBBIE TMPOEKTHI, OLEHWUBATh HAEHW C TMO3ULUMHA HOBU3HBI,
OPUTMHAIIBHOCTH, PAKTUYECKON 3HAYUMOCTH,

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3JIMUYHBIX
CUTYaLMAX, TPOSABIIATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranmsanusi:

CaMOCTOSITEIbHO OCYIIECTBIATh MO3HABATENBHYIO NEATEIbHOCTh B 00JaCTH
(V3UMKM W aCTPOHOMHH, BBIABIIATH NPOOIIEMBI, CTaBUTh H (POPMYTUPOBATH
COOCTBCHHBIC 3aJIa4H,

CaMOCTOSITEIbHO COCTABJIATh IUJIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX
3a/1a4, MJIaH BHIMOJHEHUS MPAKTUYECKONH padOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYal[UsM;

paclMpATh PaMKH YUE€OHOrO MpeaMEeTa Ha OCHOBE JIMUHBIX MPEANOUTECHHUIA;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3 PEIICHHUE,

OLICHUBATh MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (HDOPMHUPOBAHUIO W TPOSBIACHUIO HPYIAMIIMH B 00JIaCTH
(hM3UKH, TOCTOSTHHO TIOBBIMIIATH CBOH 00pPa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOLIMOHAILHBIH HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIbLHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJCTh HABBIKAMH  TO3HABATCIbHON  pediekcmm  KaKk  OCO3HAHUSA
COBEPIIAEMbIX JCHUCTBUA M MBICIUTEIbHBIX TPOLIECCOB, WX Pe3yJIbTaTOB U
OCHOBaHMH,

WCIIOJTb30BaTh MPUEMBI peIIeKCHH IJT ONCHKH CUTYyaluH, BHIOOpa BEPHOTO
pELICHUS;



yMETh OIICHWBAaTh PHUCKH M CBOEBPEMEHHO NPHHHUMATh PEIICHHS MO HX
CHIIKECHHMIO,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYyrUX MPH aHajin3e pe3yJIbTaToOB
NEATEIIbHOCTH,

MIPUHUMATDH CeOs, MOHKMMAas CBOM HEAOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYrUX MPH aHajiu3e pe3yJIbTaToOB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mporiecce MOCTHXKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOSHMS MPOTPAMMBI
mo ¢$u3uKe IS YPOBHA CpeaHEro ooOmero o0pa3oBaHUs Yy OOydYarONIUXCS
COBEPIIICHCTBYETCS SMOLMOHATBHBIH WHTEILICKT, MPEeToJIararonmmi
c(hOopMHUPOBAHHOCTS:

CaMOCO3HAHUSA, BKIIOUYAOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAJILHOE
COCTOSTHHE, BUJICTh HAIMPABIICHHUS Pa3BHTHSA COOCTBEHHON 3MOIMOHANBHON CEepHI,
ObITh YBEPEHHBIM B CE0E;

CaMOPETYJIMPOBAHUS, BKJIIOUAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TOBEACHHUE, CIOCOOHOCTh aJanTUPOBATHCI K
SMOILMOHAILHBIM U3MEHEHUSAM M MPOSABIIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY:

BHYTPEHHEW MOTHBAILIMH, BKIIFOUAIOIICH CTPEMJICHUE K JIOCTHXKEHUIO LEH U
yCIiexXy, ONTUMH3M, WHUIMATHBHOCTb, YMEHHE JCHCTBOBATH HMCXOAS M3 CBOHX
BO3MOKHOCTEM,

AMIATHUH, BKIIOUYAKOIIEH CHOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSAHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIICCTBJICHUU OOIICHUS, CHOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHMIO,

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIIHX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUA
C APYTHMHU JIIOIbMH, 3200 THTHCS, MPOSBIIATh HHTEPEC M pa3peIiaTh KOH(PIUKTHI.

IHPEJMETHBIE PE3YJ/IbTATbHI

K koniy oOyuenus B 10 kjacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXkaTh ChOPMHUPOBAHHOCTH Y 00YJAFOTITUXCSI YMECHHUIA:

JEMOHCTPUPOBATh HA TPUMEpPaxX Pojib U MeCcTO (U3UKH B (POPMHUPOBAHUH
COBPEMEHHOW HAYy4YHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKOMN EATEIIBHOCTH JIFOIEH,

YUHUTHIBATH TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (PU3UUECKUX MOJCICH:
MaTepuajibHas TOUKA, MHEPLMAJIbHAS CUCTEMA OTCUETa, a0COIFOTHO TBEPAOE TEINO,
WACAIBHBIN Ta3, MOJECIA CTPOEHUS Ta30B, KUIAKOCTEH W TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUUCCKU 3apsi/] MPY PEIICHUH (PU3NISCKHUX 33134,

pacTnio3HaBaTh (pU3MUECKHe SABJICHUA (ITPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKU, MOJIEKYJIAPHO-KMHETHYECKON TEOPUU CTPOECHHUSA BEIIECTBA U



3JEKTPOJIWMHAMUKK.  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBUKCHUE, CBOOOJHOE TAJICHUE TEJ, JBUXKEHUE TO OKPYKHOCTH, WHEpLHS,
B3aumoericTeue Ten, Audy3ns, OPOYHOBCKOE ABMKEHHUE, CTPOCHHUE KUAKOCTEH
U TBEPJIBIX TEII, UI3MEHEHNE 00BhEMA TEIT MPU HAarpeBaHWM (OXJIAXKICHHH ), TETIJIOBOE
PABHOBECHUE, HWCHAPEHHE, KOHACHCALMSA, IUIABJICHUE, KPUCTAUIM3ALMA, KUTCHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIIICHUE JIABJICHUS ra3a MpU €ro HarpeBaHuu B 3aKPhITOM
COCyAe, CBfA3b MEKAY MapaMeTpaMu COCTOSHHS Tra3a B HM30MPOLECCax,
BIEKTPU3ALMA TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHUYECKOE MBMXKCHHE, HCTIONB3YSA (PU3NUECKHE BEITMUHHEI:
KOOpJIMHATA, IMYyTh, MNEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHuJa,
UMITYJIbC TeJIa, KHHETUYECKAsA SHEPrusd, MOTCHIMAIbHAS SHEPrUsi, MEXaHUUECKas
paboTa, MeXaHWYECKas MOIIHOCTh, IMPU OMNUCAHUM TPABUJILHO TPAKTOBATh
(pm3udecKuii CMBICTT HWCIMOJNB3YEMBIX BEIMYHMH, WX OOO3HAUCHUS W EIUHUIHI,
HaXOoaUTh (DOPMYJIBI, CBA3BIBAIOITNE NAHHYIO (PM3UUYECKYIO BEIUUMHY C JAPYTHMH
BEJIMUYMHAMU,

OTNUCHIBATh M3YyUCHHBIE TEMJIOBBIE CBOHCTBA TEN M TEIJIOBLIE SIBJICHMS,
UCTIONb3ysl (PU3MUECKHUE BEIWUYWHBI. JABJICHUE Ta3a, TEMIeparypa, CpeaHss
KMHETUYECKAsT YHEPTUsl XaOTUUECKOTO JBUKCHUSA MOJICKYJ, CPEIHEKBAApATHYHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSAA SHEprus, padboTa rasa,
KOd(pPUIMEHT TONE3HOTO MACHCTBHS TEIJIOBOTO JBHUTATENIS, TPU ONMWUCAHWA
MPaBWIBHO TPAKTOBaTh (DU3MUECKUI CMBICT HMCIOJMB3YyEMbIX BEJIMYWH, WX
0003HAUEHUA W COUHUIGI, HaxOAWUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3nUecKyro BEIMUUHY C APYTUMU BETUUHUHAM;

OTNMCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKHE
ABJICHHS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEITMUUHBI. JICKTPUUCCKUN 3apsif,
3JEKTPUYECKOE TOJIE, HANMPSHKEHHOCTD MOJIA, NOTEHIHAJ, PA3HOCTh MOTCHIUAJIOB,
NPy  ONMHWCAHWW TIPABWJIBHO TPAKTOBATh (DU3MUECKHUN CMBICIT HCIOIB3YEMBIX
BCJTMYMH, WX OOO3HAUCHHWS W CAWHUIIHI, YKa3biBaTh (DOPMYIIBI, CBSI3BIBAIOIINC
JaHHYIO (PU3UUECKYIO BEJIMUMUHY C JPYTMMHU BETUYMHAMU,

aHAM3UPOBaTh (DPU3UUECKHUE TPOTIECCHI U SBJICHUS, WCIIONB3YS (DPU3HUECKHE
3aKOHbI U MPUHIMMBL: 3aKOH BceMupHOro Tsarotenus, [, II u III 3akonsr HeroTOHA,
3aKOH COXPAHCHUS MEXAHWUYECKOM HHEPrvM, 3aKOH COXPAHCHHUS WMITYJIbCa,
MPUHLINAN CYNEPNO3ULUA CWJI, NPUHIUI PABHOMPABUA HHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJICKYJISPHO-KHHETHUYECKYIO TEOPHUIO CTPOCHMUS BELIECTBA, T'a30BBIE
3aKOHbBI, CBA3b CPEHEH KMHETUUYECKOW SHEPrUuM TEIUIOBOTO JABUKEHUA MOJIEKYJ C
a0COIIOTHOM TeMIlepaTypoi, MEPBBIM 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHUS
3JEKTPUYECKOTO 3apsaa, 3akoH KylloHa, mpu 53TOM pas3inyaTe CIOBECHYIO
(hopMyTMPOBKY 3aKOHA, €T0 MAaTEMAaTHUYECKOE BHIPAKCHWUE W YCIIOBUA (TPaHWUIIbI,
00J1aCTH) MPUMEHUMOCTH,



OOBSCHATh OCHOBHBIC€ TMPUHLMUINbBI JCHCTBUSA MAlllMH, TOPUOOPOB H
TEXHUUYECKUX YCTPOMCTB, pa3jinuarh YCJIOBHUSA UX O€30MACHOIO KCMOJIb30BAHUA B
TMOBCEAHEBHOM KU3HH,

BHITIOJTHATh OKCIICPUMEHTHI TI0 MCCIICIOBAHUIO (PUBUUECCKUX SBJICHUWA W
MPOLIECCOB € HMCIOJB30BAHUEM TMPAMBIX W KOCBEHHBIX HW3MEPEHHU, MPU STOM
dbopmyupoBate mpoOieMy/3amadyy HW THNOTE3y y4eOHOTO SKCIEPUMEHTa,
coOMpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO O0OpyJOBaHUA, MPOBOJUTH OMBIT M
(hopMyIIHPOBATH BHIBOJIHI,

OCYIIECTBJIATh MPSAMbBIC U KOCBEHHBIC M3MEPECHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BbIOMpPATh ONTUMAJIbHBIA CMOCOO WM3MEPEHUA U MCIOJIb30BATh M3BECTHHIC
METOBI OLCHKH MTOTPELIHOCTEN U3MEPEHNU,

WUCCAEOBATh  3aBUCHMOCTH  MEXAY  (U3HUECKHUMH  BEIMYMHAMH  C
WCMOJIb30BAHUEM NPSAMBIX W3MEPECHWM, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(vkcupoBaTh PE3yNBTATHl TMOJYYCHHOW 3aBUCHMOCTH (PU3MUECKUX BEITUYMH B
BUJIEe TAONAIT ¥ TPaUKOB, ACTIaTh BEIBOABI IO PE3yIbTaTaM HUCCIICIOBAHNS,

coOmoaaTh npasuja 0€30MacHOro TPyJa NMpH MPOBEACHUN HCCIICTOBAaHUN B
paMKax YyueOHOro SKCIEPUMEHTA, Yue€OHO-UCCIENIOBATEIbCKON W MPOEKTHOM
JEATEAbHOCTA C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyI0BaHUA,

pemarb pacuéTHhIE 3aMa4dl C SBHO 33/JaHHONW (PU3WYECKON MOAEIBIO,
UCTIONB3Ys (PU3UUECKUE 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a4a91
BEIOWpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PH3MUECKHUE BEIMUWHBI M (hOPMYIIHI,
HEOOXOMMbIE IJid €€ pElIeHUs, MPOBOJUTh PAacuéThl U OIEHUBATh PEAILHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3MUCCKON BEITMUNHBI,

pelIaTh KAYECTBEHHBIC 331a4H. BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUW C OMOPOMl HA W3YUYCHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH M
(bM3UYCeCKHE ABJICHHUS,

WCMOJIb30BATh pu pELICHUA YUEOHBIX 3a1a4 COBPEMECHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHHN TSI TIOWCKA, CTPYKTYPHUPOBAHUS, MHTEPIIPETAIIAN
¥ TIPEJICTaBICHUA yueOHOH 1 HAydHO-TIONMYJISIPHON WH(pOPMAITH, MOTydYEeHHON 13

PaA3TUYHBIX KICTOYHUKOB, KPUTHUCCKH aHAJTM3UPOBATH TOJIyIaeMyt0 HH(GOPMAIIHIO;

MIPUBOJNATH MMPUMEPHI BKJIAAa POCCUMCKUX ¥ 3aPYOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHUE HAyKW, OOBSICHEHHE MPOLIECCOB OKPYXAIOIIEr0 MHUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHM;

HCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUSA TO (PU3WKE B TMOBCETHEBHOW >KU3HU
JUisi obecnieueHua 0€30MacHOCTH MpU OOpallleHUU ¢ NpudopaMu U TEXHUUECKUMHU
YCTPOUCTBAMH, AJIsI COXPAHEHUS 3JI0POBbS U COONIOJICHUS HOPM 3KOJIOTMUECKOTO
MOBEACHUSA B OKPYKAIOIIEH CPEE,



paboTtaTh B Trpynme C BHIMOTHEHUEM PA3JIUYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATh PpabOTy TPYMIbl, PALMOHAJIBLHO PpaCIpPEneaaTh OOS3aHHOCTH U
IJTAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aA€KBATHO OLICHUBATH
BKJIAJ KQXJI0TO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PAaCCMaTPUBAEMON MPOOJIEMBI.



TEMATHUYECKOE INIAHUPOBAHUE

10 KITACC
KoauuyectBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3nesioB U TeM uudposbie
Ne n/m g Kontpoabubie | IlpakTuueckue (wup )
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padoThI padoThI
pecypchbl
Paznen 1. PUSUKA U METO/bI HAYYHOI'O TIO3HAHUA
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31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOMN 9 | bubmoreka [TOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bubmunoreka IIOK
3.2 O 10 1
CHOBBL TEpMOTHHAMHIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubmorexa [LTOK
' ®a30BbIe MEPEXObI https://m.edsoo.ru/7f41bf72
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IHOYPOYHOE INTAHUPOBAHUE

10 KITACC
KoanuectBo uyacos DIeKTPOHHBbIE
0
Jrj;n Tema ypoxa Beero Kontpoabhusie | IlpakTuueckue i[:;jeﬂl/lﬂ :)I;I[()l:lr;(())];:feﬂbﬂble
padoThI padoThI -_—"
®u3uKka — HaykKa O Ipupoze.
HayuHnble MeTOnbI MO3HAHUS

| OKpy>karolero Mupa. Ponpb u mecto | bubnmorexa LIOK
¢u3uKu OPMUPOBAHUU COBPEMEHHOM https://m.edsoo.ru/ff0c32¢2
Hay4YHOH KapTUHBI MUPA, B
MIPaKTUYECKOH NeATENbHOCTH JIFOAEH.

Llena neneHunst U3MEPUTEIbHBIX

5 pUOOPOB, MOTPELTHOCTD MPSIMBIX U | bubmmoreka LIOK
KOCBEHHBIX n3MepeHuit, CTaH1apTHbIN https://m.edsoo.ru/ff0c33e6
BUJ] YNCJIA.

MexaHn4eckoe ABHKEHUE.

3 OTHOCUTENBHOCTh MEXaHUIECKOTO | bubnuorexa ITOK
newxenus. [lepemerenne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHUe

4 PaBHOMepHOE NpsIMOJIMHEITHOE ! bubmmoreka [IOK
IBUKECHHUE https://m.edsoo.ru/ff0c3620

. PaBHOyCKOpeHHOE NPAMONMHENHOE ! bubmmorexa LIOK
IBUKECHHUE https://m.edsoo.ru/ff0c372¢

6 CobogHoe manenHue. Y CKOpeHue | Bbubnuoreka ITOK
CBOOOMIHOTO MaieHUsI https://m.edsoo.ru/ff0c39¢cc

7 Kpusonuneiinoe nBuxeHUe. 1 bubmmnoreka LIOK
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

JBU>KE€HHE MaTepUAIbHOU TOUKH IO

https://m.edsoo.ru/ff0c3ada

HNmnynbe cunbl. 3aK0H COXpaHeHUs

OKPYKHOCTH
IMpuntmn orHocuTenbHOCTH [amuest.
8 HuepnuanpHble CUCTEMBI OTCUETA e s
¥ = ' https://m.edsoo.ru/ff0c3be8
Ilepserit 3axkon HeroToHa
Macca tena. Cuna. Ilpunuun
9 CyHepIio3uiLun cuil. BTopol 3akoH Brmemeas Tk
yrep ' P = https://m.edsoo.ru/ff0c3be8
HeroToHa mist MaTepranbHON TOUKH
15 Tperuii 3axon HeroToHa 17141 bubnmorexa LIOK
MaTE€PUAIILHBIX TOYEK https://m.edsoo.ru/ff0c3bel
3akoH BceMHUpHOro Tsarorenus. Cuna
11 TskecTu. IlepBasg xkocMudueckas e s
s https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
Jlaboparophas pabdora: Mccnenopanue
12 IBUKESHHUSI TeJ1a, OPOIEHHOTO MO
YTJIOM K TOPU30HTY»
3 Cuna ynpyroctu. 3akoH ['yka. Bec Bubnuoreka [JOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Kosd puruent tperust.
14 Cuna CI())H OTI/IBJIeSI)j)s[ pu ,[[BI/IIzKeHI/II/I L
p P https://m.edsoo.ru/ff0c3£76
TeJjla B XKUAKOCTH WJIU Ta3e
IMocTynaTenbHoOe 1 BpalaTeibHOE
15 OBUKeHHE a0CONMIOTHO TBEPIOTO TeJa. Bubnuoreka ITOK
MowmenT cunsl. IInedo cumnel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIrO TEJIA
Hmnynec MatepuanbHOU TOUKH,
16 CHUCTEMBI MaTepPHaJIbHBIX TOYEK Butimamesa TTOK
p ’ https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

HUMITYJIbCA. PeakruBHoOe JABHIKCHUE

17

Pabora 11 MOIIHOCTE CHJIBL
Kunernueckas sHeprus MaTepuaabHON
Touku. Teopema 00 N3MEHEHNU
KMHETHYECKOW SHEPTUn

Bubnuoreka ITOK
https://m.edsoo.ru/ff0c4502

18

IloreHunanbHast SHEPrus.
ITorenuuanpHas 3HEPTUS YIIPYTO
neopMHUpOBaHHON TPYIKUHBL
[ToreHimanbHas HEPTHs TeNa BOIU3U
MOBEPXHOCTH 3eMJIH

Bbubnuorexa ITOK
https://m.edsoo.ru/ff0c461a

19

[ToreHIManbHBIE U HEMOTEHIIHATBHBIE
crtbl. CBsA3b palboThI
HETIOTEHI[UAIbHBIX CUJI C U3MEHEHHEM
MEXaHHMYECKOH YHEPTHH CUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTrUu

Bubnuoreka ITOK
https://m.edsoo.ru/ff0c478¢

20

KontponbHast pabora o teme
«Kunemaruka. lunamuka. 3aKOHbI
COXPaHEHHUs] B MEXaHUKE»

Bbubnuoreka ITOK
https://m.edsoo.ru/ff0c4db74

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETU4YeCKOU Teopun. bpoyHoBCKkOe
nskenune. Juddysus

Bbubnuoreka ITOK
https://m.edsoo.ru/ff0c4ddc2

22

XapakTtep IBUXKEHUS U
B3aMMOJEHCTBUS YACTHL] BELLECTBA.
Mogenu CTpOeHUs ra30B, KUAKOCTEN
U TBEPABIX TEI

23

Macca monekya. Konuuectso
Bemecta. [locTosinHas ABoraapo



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Tennosoe paBHOBecue. TemnepaTtypa

24 u e€ usmepenue. Ilkana remneparyp
Ienbcus
Hneanpusiii ras B MKT. OcHoBHOE Bubnuorexa ITOK
29 ypasHenue MKT https://m.edsoo.ru/ff0c4fde
AbGcomoTHasI TeMIIepaTypa Kak Mepa
26 CpenHel KUHETHYECKOU SHEPTHI Bubnuoreka ITOK
IBHUKEHUSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanetipona
27 3akoHn /lanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabora
28 «HccnenoBanne 3aBUCUMOCTH MEK Y
napamMeTpaMH COCTOSIHUS
pa3pe’KeHHOro razay
29 H3ormporieccel B U1eaJIbHOM Ta3e U UX bubmmorexa LIOK
rpapudecKoe peICTaBIeHHe https://m.edsoo.1u/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOANHAMHYECKON CHCTEMBbI U
30 crioco0bl e€ m3menenus. Konndectso bubmmoreka [IOK
TEIJIOTHI U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OHOATOMHOIO HE€albHOr0
rasa
31 Bunaeb! Terionepenaun Gatmmiress TIOR
https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTD BEIECTBA.
32 KonuyecTBO TEmIOTHI IpH Batmorera LUK
. https://m.edsoo.ru/ff0c5c36
Teruonepenayde. AnunadaTHbli mponecc
33 IlepBelii 3aKOH TEPMOIUHAMUKHU U €r0 bubnmnorexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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NMPUMEHCHHUE K U30IIpoLeccamM

https://m.edsoo.ru/ff0c5efc

HeobparumocTs poneccos B

Bbubnuoreka ITOK

34 oxe. Bropoti 3axo
FPHpOE. BTOPOH Sakod https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKH
- puntun aeiictus u KI1J{ Tennosoit Bbubnuoreka ITOK
MAaIlTHHBI https://m.edsoo.ru/ff0c600a
36 Iukn Kapuo u ero KIIJI
37 Pemenue rpaduueckux 3amaq
38 [TapooGpaszoBaHue 1 KOHIEHCALHSL. bubmmoreka [IOK
Hcnapenue u kunesue https://m.edsoo.ru/ff0c63b6
AOCONIOTHASI 1 OTHOCHUTEJTbHAST
39 BJIAKHOCTb BO311yxa. HachleHHbIi Butaraoresa TTOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
8 Obobmaromuii ypok «MojiexyisapHasi bubnuoreka ITOK
¢usnka. OCHOBBI TEPMOAMHAMUKI» https://m.edsoo.ru/ff0c6938
KontponbHast padora o teme
41 «MonexysnsipHas puznka. OCHOBBI .
y ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIDY
Teépnoe Teno. Kpucrannuueckue u
4 amopdHbIe Tena. AHU3OTPOMHS bubnuoreka ITOK
CBOMCTB KpuUCTALIOB. XKunkue https://m.edsoo.ru/ff0c65{0
kpuctaibl. COBpeMEHHbIE MaTEPUATBI
IInaBneHue u KpUCTAIIN3ALINSL.
43 VY nenpHas TENaoTA MJIABJICHUS il
& ' https://m.edsoo.ru/ff0c6708
CyOnumarnius
Bbubnuoreka ITOK
44 YpaBHEHHUE TEIIOBOro OanaHca
PABHEHFE TEIIoBor t https://m.edsoo.ru/ff0c6820
45 DnekTpuzauus Tes. DNeKTPUUeCcKui bubmmorexa LIOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsn. [IBa BUaa 3IeKTPpUIECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bec

IIpoBoaHMKH, AUBIEKTPUKU U

46 IOJIYIIPOBOMHUKHI. 3aKOH COXPaHEHUSI Bubmorexa TIOK
yip ' P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOro 3apsiaa
BzaumoneiicTeue 3apsiioB. 3aKOH
47 Kyaona. ToueuHbIN daeKTpUUECKUN Bubmacrera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsiza
Hanps:k€HHOCTB 31€KTPUYECKOro
43 nonst. [IpuHnun cyneprnosuuuu bubmmorexa LIOK
3JIEKTPUYECKUX nonei. Jluaun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
Pabora cuit 31eKTpOCTaTHIECKOTO
Bbubnuoreka ITOK
49 nois. Ilorennuan. PazHocTs
https://m.eds00.ru/ff0c6100
[IOTEHLIAAJIOB
IIpoBOMHUKN U MUDIEKTPUKA B
50 3.]'IpeKT OCTaTHYECKOM n(ljne Batimaresa TTOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi MpOHUIIAEMOCTb
Bubnuoreka ITOK
51 DnexTpoéMrocTh. KoHaeHcaTo
P . P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOPA. DHEPIUSI 3aPSKEHHOrO BrSmaemeia TIOK
pa. P P https://m.edsoo.ru/ff0c72¢0
KOHEHCaTopa
53 [Ipaxrrueckas padbora "H3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHuun neicTBrUs U NPUMEHEHUE
54 KOHZIEHCATOPOB, COCINHEHNE

KOHJIEHCATOPOB B OaTapetro



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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55

DNEKTPUUECKUH TOK, YCIOBUS €0
cywmecTBoBaHus. [IocTOSTHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnporusnenne. 3akoH Oma st
y4acTKa Lenn

56

INocnenoBarenbHOe, MapajiebHOE,
CMEIIaHHOE COeAUHEHUE
npoBonHUKOB. JlabopaTtopHas padora
«H3ydeHne cMeIanHOro COeTUHEHHMS
Pe3UCTOpPOB»

0,5

Bubnuoreka ITOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIHOCTB 3JIEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenua

bubnuorexa ITOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa as1st ONHOM (3aMKHYTOMH)
snexTpudeckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«H3mepenne DJ1C ncTouHnKa ToKa U
€ro BHYTPEHHETrO COMPOTUBIICHUSD

0,5

Bbubnuoreka ITOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAS MPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCHUMOCTD
COTPOTUBJICHUS] METAJLIOB OT
TemrnepaTypbl. CBepXIpOBOIUMOCTh

60

DNEKTPUIECKU TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX MMy4YKOB

61

ITonynpoBOnHUKH, X COOCTBEHHAs! U
npuMecHas nposoguMocTb. CBOHCTBa
p—n-nepexona. [lonynpoBogHUKOBBIE
pruOOpHI

Bbubnuorexa ITOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUUECKU TOK B pacTBOpax u
pacmiaBax 3J€KTPOJIUTOB.

Bbubnuoreka ITOK
https://m.edsoo.ru/ff0c82ba
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DNEKTPOTUTHYECKAST TUCCOL[UALTHS.
DNEeKTPONU3

DNEKTPUUECKHUH TOK B ra3ax.

63 CamocTosITeNnbHbBIN U ! Bbubnuoreka ITOK
HECaMOCTOATENbHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma

64 Ob6obmaromuii ypok ! Bubnuoreka ITOK
«ONeKTPOANHAMUKA» https://m.edsoo.ru/ff0c88be
KonrponbHast pabora o teme

65 «Qnexrpocratuka. [locTosHHbII ! bubmmorexa LIOK
3JIeKTpUdecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpemax»

Peseps. Dnexkrpuueckue mpudOpsL,

66 YCTPONCTBA U UX MPAKTUIECKOE ! bubnuoreka ITOK
npuMeHenue. [IpaBuia TeEXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

67 Peseps. Pemenue 3anau no reme 1 bubmmorexa LIOK
"InexkrpoguHaMuKa” https://m.edsoo.ru/ff0c8c56

as Pesepr. O6o0maromuii ypok rmo remam 1 bubnuoreka [TOK
10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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