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MNOACHUTEJBbHASA 3AIIMCKA

[Tporpamma no gusrke 6a30BOTO YPOBHS HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs
pa3zpaboTaHa Ha OCHOBE IOJIO)KEHUU W TPeOOBAHMI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBarenbHOM mporpammbl, npenactaBieHHbix B GT'OC COO, a Takke ¢ ydéTtom
(dbenepanbpHOI paboueil MporpaMMbl BOCIIUTAHUS M KOHIEMIIUU MPENOAaBaHUs YIEOHOTO
npeamera «@Pusnka» B 00pa3oBaTeNbHBIX oOpraHu3aiusax Poccuiickoit ®deneparuuy,
pean3yIoIUX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopepxaHue IporpaMMbl 0 (pU3MKe HaMpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTuHbI Mupa oOyuarouiuxcs 10-11 kmaccoB mpu oOyueHuu ux (Qu3Mke Ha
0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/AESTeIbHOCTHOIO Noaxoa. [Iporpamma no ¢pusnke
cootBercTBYeT TpeboBanusaM ®PI'OC COO k miaHupyeMbIM JTUUYHOCTHBIM, IPEAMETHBIM U
METanpeaMETHBIM pe3yjbTaTaM OOydYeHHs, a TakKe YYUTHIBAET HEOOXOIUMOCTh
peanu3aiuy MEXMPEIMETHBIX CBsi3ed (PU3UKKM C €CTeCTBEHHO-HAYYHBIMU YUCOHBIMU
npeameTamMu. B Hell ompenensioTcs OCHOBHBIE 1M M3y4deHUs (U3MKUM Ha YpPOBHE
cpenHero obmero oOpa3oBaHusl, MJIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3MKH:
JUYHOCTHBIC, METAMPEIMETHBIC, TPEAMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

® [UIaHUPYEMBIC PE3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B TOM

quclie IpeIMETHbIE pe3ybTaThl 0 rojiaM 00y4eHHUs;

e cojepkaHue yuebHoro npenmera «Dusuka» o rojgam o0ydeHus.

du3nka Kak Hayka o0 Haumbosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayecTBE
y4eOHOro mpeameTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxarorieM mMupe. [IkonbHbII Kypc GU3UKH — CUCTEMOOOPA3YIOLIUH /171l ECTECTBEHHO-
HAYYHBIX Y4eOHBIX TMPEIMETOB, MOCKOJbKY (U3MUECKHE 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB M SBJICHUN, M3ydyaeMbIX XHMHEH, Ouonoruei, ¢usmdeckor reorpadueii u
acTpoHoMuei. Mcnonb30BaHue 1 akTUBHOE PUMEHEHNE (PU3NUECKUX 3HAHUN OTIpeesieT
XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cepe IHEPreTHKH, TPAHCIOPTA,
OCBOEHUSI KOCMOCA, TIOJIy4eHHUSI HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBAMU U JIPYTHX.
N3yyenne (Gu3nku BHOCUT OCHOBHOW BKJIAJI B (hOopMHpOBaHME €CTECTBEHHO-HAYYHOU
KapTUHBI MHupa OOydaromuxcs, B GOPMUPOBAHHE YMEHUN MPUMEHSITh HAYYHBIH METO]
MO3HAHUS TIPH BBIMOJHEHUH UMH YI€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca Qu3uku 11s1 ypOBHS CPEAHETO 00IIero o0pa3oBaHusl MOJIOKEH PSIT
UJeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJSETCS JIOTHYCCKU
3aBepIIEHHBIM, OH COJEPXKUT MaTepuaid M3 BCEX paslieloB (PHU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBHH ¢ HEeil MaTepuall Kypca Gpu3mku oObeUHEH
BOKPYT pU3NUYECKUX Teopuid. Beayium B Kkypce sBisieTcst GOpMHpPOBaHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEIIECTBE U MOJIE.

Hoesa eymanumapuzayuu. EE peanusanus MpEeANoNaraeT HUCIOJIb30BaHUE
TYMaHUTApPHOTO MOTEHIMANa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3U Pa3BUTHUS (HU3UKHU C



pa3BUTHEM OOIECTBa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMHU POOIEMaMHU.

Hoesn npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HAKOMCTBO C
IIAPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHMYECKHUX MPIIOKEHUH M3YYCHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peannusyercs NoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSAUIEHHBIX AKOJIOTMYECKUM HpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKM M TEXHOJIOTMM, a Takke OOCYXACHHUS NpoOJieM palnuoHATIbHOTO
MPUPOAOIOJIB30BAHMS M 3KOJIOTUYECKOM 0€3011acHOCTH.

CrepXKHEBBIMU dJIEMEHTaMH Kypca (QU3MKM Ha YpPOBHE CpEIHEro ooOIIero
oOpa3oBaHusi ABIAIOTCS (u3nueckue Tteopun (PpopMUpOBaHHE TPEACTABICHUNA O
CTPYKTyp€ TMOCTpPOEHUsl (U3MUECKOW TEOopuu, pPOJM (PYyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUSX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH
TEOpUH, JJIsi OMUCAHMS €CTECTBEHHO-HAYUHBIX SIBIIEHUHN U MPOIECCOB).

CucTeMHO-/1eATeIbHOCTHBIN MOJIX0/ B Kypce (PU3MKU peain3yeTcsl IpexKe BCero 3a
C4€T OpraHu3alliyd SKCIEPUMEHTANIbHON JesTeNbHOCTH oOydaromuxcs. s 6a3zoBoro
YPOBHS Kypca (GU3UKH — 3TO UCIIOIH30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIa0OpAaTOPHBIX pabOT, KOTOpPbIE B MPOrpaMMe Mo (pu3uke 0ObeIMHEHbI
B OOIIMI1 CIIMCOK YYEHHUUECKHUX MPAKTHUECKUX paboT. BrigeneHre B ykazaHHOM MepeyHe
1abopaTopHbIX paboT, MNPOBOAMMBIX JUIS KOHTPOJIE U OLEHKH, OCYHIECTBISIETCS
y4aCTHUKaMH 00pa30oBaTeIbHOrO IMpoIecca MCXOS M3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHus: kabuHera ¢usuku. Ilpu 3ToM obecrnieunBaeTcs OBiIaJIeHUE O0YYAIOUTUMUCS
YMEHHSIMU MPOBOJAUTH KOCBEHHBIE U3MEPEHUsI, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH U MOCTAHOBKY ONBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHME yaeseTcsl pelIeHHI0 pacu€THRIX M KaueCTBEHHBIX 3a1au. [lpu
ATOM JJIsl pacUETHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4M € SIBHO 3aJJaHHON (hU3MUYECKOM
MOJIEJIbIO, TO3BOJISIONINE MPUMEHSATh HU3YUYCHHBIE 3aKOHBI UM 3aKOHOMEPHOCTH KakK W3
OJIHOTO pa3jena Kypca, TaK W UHTErpupys 3HaHUS M3 pa3HbIX paszaenoB. Jlis
Ka4eCTBEHHBIX 3a7a4 NPUOPUTETOM SBISIOTCA 3aJaHUS Ha OOBSICHEHHE MPOTEKAHUS
bu3nueckux SBICHUN M MPOIECCOB B OKpYKaIOIIEH KHU3HU, Tpedyroliue BbIOOpa
(bu3MUecKoi MOIETH TSl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmu OI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieyeHnI0 yueOHOro mporiecca 6a30BbId YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
o011ero 06pazoBaHus JOHKEH U3y4aThCs B YCIOBUSX MPEIMETHOTO KaOnHeTa (pU3uKu i
B YCIIOBUSIX MHTETPUPOBAHHOTO KAOMHETa MPEMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B
kaOuHeTe (GU3MKM JOJDKHO OBITh HeoOXoaumoe mabopatopHoe 000pyJIoBaHHE IS
BBIIMOJIHEHUSI YKAa3aHHBIX B MporpaMMe Mo (U3MKe yUYCHHUECKUX MPAKTHYECKUX padoT u
JIEMOHCTpAIMOHHOE 000py0BaHHE.

JlemoHcTpalmoHHoe o0opynoBanue GOpMUPYETCSI B COOTBETCTBUH C MPHHIIUIIOM
MUHUMAJBHOW JOCTaTOYHOCTHM U 00ecledyrBaeT IOCTAHOBKY MEPEYUCICHHBIX B
nporpamme 1o (pu3mKe KIFUEBhIX IEMOHCTPAIUN TS ICCISI0BAHUS N3yYaeMbIX SBJICHUN
M TPOLECCOB, SMIHUPUYECKHX U (PyHAAMEHTANbHBIX 3aKOHOB, HUX TEXHHYECKUX
IIPUMEHEHHUH.



JlabopaTtopHoe  oOopyAoBaHUE IS  YYEHUYECKUX  MPAKTHUUECKUX  paldoT
dbopMupyeTcst B BHJIE TEMAaTHICCKUX KOMIUICKTOB M 00ECIIEYMBAETCS B pacdyETe OHOTO
KOMIUICKTa Ha JBYX OOydJamuxcs. TemMaTH4ecKue KOMIUICKTBI JIaDopaTOPHOTO

000pyA0BaHMSI OJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
u 1UPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHJIE
U (pOBBIX J1abOopaTOPHUH.

OCHOBHBIMHU LIETSIMU U3Yy4Y€HHUS (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

dhopmupoBaHue UHTEPECA U CTPEMJICHUSI 00YJAIONMIUXCS K HAYYHOMY H3y4YECHHUIO
MIPUPO/IbI, PA3BUTUE UX MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUN O HAay4YHOM METO/AE TO3HaHUSA U (POopMUpPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3yYECHHS OCHOB
CTpOCHHMS MaTepuu U QyHIaMEHTATbHBIX 3aKOHOB (DU3UKHU;

dbopmMupoBaHuE YMEHHI OOBSICHSATH SIBICHHSI C MCIOJIb30BAHUEM (DU3NUECKUX
3HAHUHN W HAYYHBIX JOKA3aTEIbCTB;

dbopmupoBaHue TpEACTaBICHUH O poau (U3UKH I Pa3BUTHS JAPYTHX
€CTEeCTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH.

JlocTmkeHue ITUX 1ieiel 00ecreuynBaeTCs pelieHuEM CIISIYIOITNX 3a/1a4 B IIPOIIecCce

M3y4YeHHs Kypca (PU3HKU Ha YPOBHE CPEHEro o0IIero o0pa3oBaHMUs:

npuoOpeTeHrne CHUCTeMbl 3HAHUN 00 OO0IIMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJIEKYJSIpPHYIO  (U3HUKY,
ANEKTPOANMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHThI aCTPOPU3UKH;
(dbopMUpOBaHUE YMEHUN MPUMEHSATH TEOPETUUYECKUE 3HAHUS JUIsl OObSICHEHHS
(bu3nuecKkux SBJIEHUN B MPUPOJE U Al MPHUHATHUS MPAKTUYECKUX pPEUICHUN B
MOBCEIHEBHOM JKU3HU;

OCBOCHHE CITIOCOOOB PEIIEHUsI Pa3IMYHbIX 3a/1a4 C SIBHO 3a/laHHOM (uU3nYecKon
MOJIeJIbIO, 3a/1a4, MOAPa3yMEBAIOIINX CaMOCTOATENbHOE co3AaHue (HU3MIECKOn
MOJIEJIN, aIeKBaTHOMN YCIIOBUSIM 3a]1a4H;

NOHUMaHKE (PU3NUECKUX OCHOB U NMPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONUCTB
U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS Ha OKPYXKAIOILIYIO CPELY;
OBJIQJICHUE METOJAMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U MPOBEICHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHalkW3a W HWHTEpHIpeTanuu WHOOpMAIINH,
ONpeJIeJICHUsI TOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIOBUW I PAa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOM JEATEIHHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEAHETO 00IIET0 00pa3oBaHuUs
oTBoauTCs: B 10 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMMe o (pusmke rnepedeHs J1adopaTopHbIX U MPAKTUYECKUX
paboT sBJIsIeTCS pEeKOMEHIOBAaHHBIM, YUUTENb JeNaeT BHIOOp MPOBEACHUS J1aO0OPaTOPHBIX
paboT 1 OMBITOB € YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00yUaIOMINXCsl.



COJAEPKXAHUE OBYYEHUA

10 KJIACC
Pa3znesn 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 ITO3HAHMUS
®du3nka — HayKa o mpupoe. Hayunbsie MeTO bl TO3HAHUS OKpYy Karomero mupa. Poip
AKCIIEPUMEHTA U TEOPUHU B MPOILIECCE MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanrue (U3MUECKUX SBIEHUM U TMpoleccoB. HayuHble Trunoressl.
duznyecKkue 3aKOHbI U TEOPUH. |"paHUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIun
COOTBETCTBHSI.
Ponb 1 mecTo ¢u3nku B GOpMUPOBAHUM COBPEMEHHON HAYYHOW KapTHUHBI MUpa, B
MIPAKTUYECKON JIEATEIBHOCTH JIFOJICH.
Jlemoncmpayuu
Amnanorossie U HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBmkeHre. OTHOCUTEILHOCTh MEXaHUUYECKOTo IBKeHU. CrucTteMa
orcyéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHUE
MaTepUaIbHON TOYKH, HX TMPOCKIMM HA OCU CHUCTEeMbl KoopauHaT. CroXeHue
MEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TMPSMOJMHEHHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U TMEPEeMENICHUsS] MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBobojaHOE maieHne. Y CKOpeHHe CBOOOIHOTO IMaICHHUS.

KpuBonuneitnoe nBuxeHue. J[BUKEHUE MaTEpUATIbHOM TOYKU MO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEIHAsA CKopocTh. [lepuon u
gacToTa oOparmieHus. L[eHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoMCTBa MU NMPAKTUYECKOE MPUMEHEHUE: CIUIAOMETp, JIBUKEHUE
CHapsJIOB, IIEMTHbIC U PEMEHHBIC MTEPEIAUH.

Jlemoncmpayuu

Mojens cuctemMbl OTCYETA, WUIIOCTpALMS KUHEMAaTHUUYECKUX XapaKTEPUCTHK
JBH>KCHUS.

[IpeobpazoBanue ABMIKEHUH ¢ UCTIOIB30BaHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmromenne JnBKeHWs Tena, OpOIIEHHOrO II0J] YIJOM K TOPH30HTY U
TOPU30HTAIILHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

HanpaBnenue ckopocTy npu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuti sxcnepumenm, rabopamoprsie pabomol

N3yueHne HEpaBHOMEPHOrO JBWKEHUSI C LEIbIO OMNpPENeNeHHUs MIHOBEHHOM
CKOPOCTH.



HccnenoBanne COOTHOWIEHHsS MEXKIAY IyTAMH, IPOWICHHBIMH TEJIOM  3a
IIOCJIEIOBATEIIHBIE PABHBIC NMPOMEXKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHHUH C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBUKEHMS IIApUKa B BA3KOM KMJIKOCTH.

N3yyenue nBukeHus Tena, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuannn otnocurenbHOCcTH ['amumnes. Ilepseiii 3axkoH Herotona. MHepuuanbHbIe
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunimun cyneprno3uuuu cuil. Bropoit 3akoH HeroToHa miis
MarepuaibHOM TOUkH. TpeTuit 3akoH HeroTOHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOTro Tarorenus. Cuna tskectu. IlepBast kocMudeckast CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckoyibxkenus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUSI U cuiia TpeHus nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUS TP ABUKEHUU TeJa B )KUIKOCTH WM rase.

[TocTynarenbHOE U BpaliateabHOe IBUKEHHE aO0COIIOTHO TBEPAOTO Tea.

MOMEHT cHJIbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOIO Tena.

TexHuueckue ycTpoicTBa U NPaKTUUECKOE TPUMEHEHHE: MOJIIUITHUKY, TBUKECHUE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHre NHEpLUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIIMX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTD CUJIBI YIPYTOCTH OT JAepopMaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U aJACHUH.

CpaBHeHUE cUJl TPEHUS NTOKOS, KAUEHUSI U CKOJIb)KECHHUSI.

VYcnoBust paBHOBeCUs TBEPOTO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yyenne nBukeHus: Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HUKAIOUIUX B IMPYXKUHE U
PE3UHOBOM 00pasiie, OT uX JAehOopMaIluu.

UccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXpaHEeHUA 6 MEXAHUKE

Nmnynsc maTepuanbHOM TOUKH (Te€na), CUCTEMbl MaTE€pUaIbHbIX ToueK. MIMiyibe
CWJIBI 1 U3MEHEHHUE UMITYJIbCA TEJIA. 3AKOH COXPAHEHUsSI UMITyJIbca. PEakTUBHOE IBM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHIIBI.

Kunernueckas »Heprusi MarepHaJbHOW TOYKH. Teopema 00 U3MEHEHUU
KUHETHYECKON SHEPTHUU.

[lorenumanbhHas sueprusa. lloTeHnuanbHas SHEprust ynpyro nehopMUPOBAHHON
npyxunbl. [loTeHnnanbHas sHEPrHst Teaa BOIM3H MOBEPXHOCTH 3€MITH.



[ToTeHnanbHble U HENOTEHUKAIbHBIE CUJIbl. CBS3b pabOThl HEMOTEHLIUAIBHBIX CUII
C U3MEHEHUEM MEXaHUYECKOW HEPIMH CUCTEMBI TEJl. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMED,
IIPYKUHHBINA ITHCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[lepexoa nmoTeHIMANIbHON SHEPTUU B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yyenne abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

NccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOM IHEpruM Tesla Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paszpnen 3. MosiekyasipHast pu3nKa ¥ TepMOAMHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUM W HMX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkeHue. Juddysus. Xapakrep IBUKEHUS U
B3aUMOJICVCTBUA YaCTHI] BelecTBa. MOJENH CTpOEHNs T'a30B, KUIKOCTEN U TBEPABIX TEI
U 00bsICHEHHE CBOMCTB BEIIeCTBa HA OCHOBE 3TUX Mojeieil. Macca u pa3mepbl MOJIEKYJI.
KonunuectBo BemecrBa. [locrosunas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusMepenue. lllkama Ttemmeparyp
Lenbcus.

Mogens uaeanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKON
TEOpUU HJICATHHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa CpelHel KMHETHUYECKOH
SHEPTUM TEIJIOBOTO JBM)XKEHMS yacTul rasza. lllkama temneparyp KenbBuna. ['a3oBble
3aKkOHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akon JlanbroHa. M3omporiecchl B
UJealIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpencraBieHue
M30MPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuueckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKAa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu MOJeKyI
OpPraHUYECKUX COCAMHEHUMN.

OmnbiTel 0 UG GY3UN KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBHIKCHHUS.

Mogens onbita IITepHa.

OnbIThI, TOKa3bIBAIOUIME CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHSI.

Mogenp, WILTIOCTpUpPYOLIas MPUPOLY AABICHHS ra3a HA CTEHKU COCY/a.

OMbITHL, WJUTIOCTPUPYIOIIKNE YPABHEHHE COCTOSIHUS UJI€aIbHOTO Ta3a, U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, nabopamopHule pabomul



OmnpeneneHre Macchl BO3/lyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEpPEHH 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyPhl BO3lyXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKy TapaMETPaMU COCTOSIHUS Pa3peXEHHOTO rasa.

Tema 2. Ocnoébl mepmoouHamurku

TepmonnHamuueckass cucremMa. BHYTpeHHsAs OSHepruss TEpPMOIMHAMHYECKOU
CUCTEMBI U c1IocoObI €€ n3MeHeHus1. KonnuecTBo TemioTsl U padboTa. BHyTpeHHsIs sHeprus
OJIHOATOMHOTO MJEAIBHOTrO0 ra3a. Buasl Teronepenaun: TEIONPOBOAHOCTh, KOHBEKIIHS,
M3JIydeHUE. YJenbHas TEIUIOEMKOCTh  BemecTBa. KoOIM4ecTBO  TEIUIOTHI  IIPU
TEeIIonepesaye.

[Tonsatue 06 aguabatHoM mporiecce. [lepBrlit 3akoH TepMoauHaMuku. [IpuMenenue
MEepPBOro 3aKOHa TEPMOJIMHAMUKH K HU3ompoueccaM. I'papuueckas uuTepnperanus paboTsl
rasa.

BTtopoii 3akon TepmoaunamMuku. HeobpatumMocTh Mpo1ieccoB B MPUPOJIE.

TeruoBble MamuHbl. [IpuHnunel neiictBust TemioBbix MamuH. [IpeoOpazoBanus
SHEPTUH B TEIIOBBIX MamrHaX. KoaphuumneHT noie3Horo AeHCTBUS TEIIOBOM MAIlIMHBI.
Huxn KapHo u ero kodpduiiieHT mosie3HOro IEHCTBHS. DKOJOTHYECKHE MPOOJIeMbI
TETUIOPHEPTETUKH.

TexHuueckue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: ABUraTelib BHYTPEHHETO
CropaHus, OBITOBOM XOJIOIUIBHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPIUH TeJia MPU COBEPLICHUHU paOOThI: BbUIET MPOOKU U3
OyTBUIKU TIOJT IEWCTBUEM CKATOI'0 BO3/yXa, HarpeBaHue »pupa B JaTYHHOU TPyOKe MyTEM
TpeHus (BUICOACMOHCTPAIIHS).

N3menenne BHyTpeHHEH 3Hepruu (TeMIeparypbl) Teja Ipu Terionepeaaye.

OnbIT 110 a1abaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBHUTraTedsi BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepeHne yaeapHOM TeI0EMKOCTH.

Tema 3. Azpezcammusvie cocmoanusn geugecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHjeHcaiusi. Mcmapenue u kureHue. AOCONIOTHAs U
OTHOCHUTEIIbHAsl  BIIAXHOCTh Bo3ayxa. Hacelmennsld map. VYaenbHas —TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHHUS.

Tépnoe temo. Kpucramnuueckue u amopdHble Tena. AHHU30TPOINUS CBOWCTB
kpuctayioB. Kunkue kpuctamwibl. CoBpemMeHHble Marepuanbl. llnaBienue u
KpUCTaM3anus. Y enbHas Teriora rmaieHus. CyOonumarus.

YpaBHEHHE TEIUIOBOrO OajaHca.

TexHuueckue yCTpoUCTBa U MPAKTUUECKOE PUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TMOJYUYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMaTepHuasIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHnXeHHOM JaBJICHUU.



Cnoco0Obl U3MEpEHUs BIAXKHOCTH.

Habmionenne HarpeBaHus U IJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTRA.
JleMoHCTpaIys KpUCTaJJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenne OTHOCUTETHHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. DiekTpoaMHAMHUKA

Tema 1. Inekmpocmamuxa

OJneKTpu3anus Tell. DJIEKTPUYECKUW 3apsia. [[Ba BHOa 2IEKTPUYECKHX 3apsiOB.
[IpoBOHMKH, AMAJIEKTPUKU WU MOJYNPOBOJHHKHA. 3aKOH COXPAHECHUS BJIEKTPUYECKOIrO
3apsna.

B3anmopenictBue 3apsgoB. 3akoH Kynona. TouedHslid 2IeKTpUYECKWil 3apsf.
DnekTpuueckoe nosie. Hanmpssk€HHOCTD anekTpuyeckoro noist. [IpuHiun cyneprno3unuu
AJIEKTPUYECKUX MOJEH. JINHUM HANPSKEHHOCTH 3JIEKTPUUYECKOTO TTOJIS.

PaGora cun snextpocratuueckoro mnods. [lorenuman. PasHocTh moTeHIManos.
[IpoBomHMKM © JMDJIEKTPUKM B  DJIEKTpPOCTaTHYECKOM Tose. Jludnexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATopa.
DHeprus 3apsHKEHHOT0 KOHAEHCATOopa.

TexHuueckne yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHE:  DIIEKTPOCKOI,
ANEKTPOMETP,  DIJEKTPOCTATHYeCcKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN alIapar, CTPYWHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLIMUIT JCUCTBUSA AIIEKTPOMETPA.

B3anmoneiicTBue Ha’IEeKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE T0JIE 3aPSKEHHBIX TElL.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaTuyecKas 3allnTa.

JIMPNEKTPUKHU B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTU IUIOCKOTO KOHAEHCAaTOopa OT IUIOIIAAX IUJIACTHH,
PAcCTOSIHUS MEXy HUMHU U JTUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenue 351eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoaunstii 31ekmpuueckuil mox. Toxu ¢ paznuunvix cpeoax

DJIEKTpUUECKUI TOK. YCIIOBHSI CYILIECTBOBAHUS AJNEKTPUUECKOTO TOKa. MIcTOUHUKHU
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETIH.

DJIEKTPUUECKOE  COMPOTUBIICEHHE.  YJIETbHOE  CONPOTHBJIICHUE  BEIECTBA.
[TocnenoBarensHOE, MapayIEIbHOE, CMELIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora snexrpudeckoro Toka. 3akon J[xoyns—JIenma. MoIHOCTh 3JEKTPUIECKOTO
TOKa.



DNeKTpOoJBUKYIas CHUJla U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHMKA TOKA. 3aKOH
OmMa 1151 moJIHOM (3aMKHYTOM) ieKTpruyeckoi nenu. KopoTrkoe 3aMbIkaHue.

DONEeKTpOHHAs NMPOBOJAUMOCTH TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIPOTHUBIICHUS
METaJJIOB OT TeMIiepaTrypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoObcTBEHHAs! U MPUMECHAsl TPOBOJUMOCTD MOITYIIPOBOTHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PaCTBOpaxX M pacIulaBax 3JICKTPOIUTOB. DIIEKTPOJIUTHYECKAS
quccounanys. JIEeKTPOIIn3.

DJIEeKTpUYECKUN TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN pa3psl.
Momnnus. [1na3zma.

TexHudeckne ycTpONCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP,
peocTar, UCTOUYHUKH TOKa, 3JEKTpPOHArpeBaTelbHble MPUOOpHI, 3JIEKTPOOCBETUTEIbHBIC
puOOPHI, TEPMOMETP CONPOTUBIECHHUSI, BAKYYMHBIN TUOJI, TEPMHUCTOPBI U POTOPEIUCTOPBHI,
MTOJIYTIPOBOAHUKOBBIN AUO/I, FAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTbH CONPOTUBJICHUS IUJIMHIPUYECKUX IPOBOIHUKOB OT JIJIMHBI, IUIOLIAAN
MIONIEPEYHOr0 CEUYCHHS M MaTepHuana.

CMmenranHoe COeIMHEHNUE IPOBOJHUKOB.

[Ipsmoe  u3MepeHue  JJIEKTpOIABIXKyLEeH  cuibl.  KopoTkoe — 3aMblkaHUE
raJlbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTbD CONPOTUBIIEHNSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTBH IIEKTPOJIUTOB.

HckpoBoii pa3psan U IpoOBOAUMOCTb BO31yXa.

OnHOCTOPOHHSS MPOBOAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3yueHne cMEeIIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune 3iEKTpOABMKYIIEH CHIbl HCTOYHHKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snextponusa.

MexnpeamMeTHbIe CBA3U

Nzyyenne kypca ¢pusznku 6a30Boro ypoBHs B 10 kacce oCylIecTBISIETCS ¢ YUETOM
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHUKU, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvie nonamus, CBSI3aHHBIE C UW3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJICHHE, HAY4YHBIH (akT, runoTesa, (pu3nyeckas BEIWYHMHA, 3aKOH, TEOPHS,
HaOJI0/IeHNe, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHHH, JIMHEWHas (QyHKIUs, mapadoda,
runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (PYHKIIUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOCKLIUU HA OCU KOOPAHUHAT, CJII0KEHUE BEKTOPOB.



buonocus: Mexanuyeckoe ABMKEHHUE B JKUBOW mpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB (BUIBI TEIUIONEpPEIayl, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumusi: DUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB W MOJIEKYJ, MOJIb
BEIIECTBAa, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XKUAKOCTEW M Ta3o0B,
3JIEKTPUYECKHUE CBOKMCTBA METAJUIOB, JICKTPOJIMTHYECKAS TUCCOIHUAIMS, TaJIbBAHHKA.

l'eoepagpus: BIaxXHOCTh BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHUE ABUKEHUN C HCIOJb30BAHUEM MEXaHHU3MOB, YUET
TPEHHUS] B TEXHHKE, IMOJIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHCHHS HUMITyJbca B
TEXHUKE (pakeTra, BOJOMET W JApPYrue), JBUraTtelb BHYTPEHHErO CrOpaHus, MapoBas
TypOrHa, OBITOBON XOJOAWIBHHUK, KOHAUIIMOHEDP, TEXHOJIOTHH MOJYUYCHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIE€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH, DJIEKTPOCTATUYECKAs
3a1unTa, 3a3€MJICHUE ANEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN TIPUHTEDP,
3JIEKTPOHArpeBaTeNIbHbIC MPUOOPHI, DIEKTPOOCBETUTENbHBIC MPUOOPHI, TAIbBAaHUKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NNPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «Pu3nka» Ha YpOBHE CPEIHETO O0IIEero 0Opa3oBaHUs
(6a30BBI  ypPOBEHB) JIOJDKHO OOECHEUYUTh JIOCTHMIXKEHHE CIEAYIOIIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U TIPEIMETHBIX 00pa30BaTEBHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «Dusnka» J0IKHBI OTpaKaThb
TOTOBHOCTh M  CIIOCOOHOCTh OOYy4alolUXCsl PYKOBOACTBOBATHCS CHOPMUPOBAHHON
BHYTPEHHEW NO3MLHEH JMYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHWEHTAlMd, ITO3UTHUBHBIX
BHYTPEHHHMX YOEXJEHUH, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSIM POCCHUHCKOIO
oO1iecTBa, paclIMpeHUe JKU3HEHHOT'O OIbITa U OIbITA JAESITEIbHOCTH B MPOIIECCe peaau3alun
OCHOBHBIX HaIlpaBJeHUI BOCIUTATEIbHON JESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMA:

chOpMUPOBAHHOCTh TPAXKAAHCKOW MO3UIKMK OOydarollerocs Kak AakTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IECTBAa;

MPUHATHE TPAJUIIMOHHBIX 00IeYeIOBEYECKUX TYMAHUCTUYECKUX U IEMOKPaTHUECKHUX
LICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIHHOCTh B MHTEpECcaX rpakJaHCKOTo 00IecTBa,
y4acTBOBaTh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHn3aluy;

YMEHHME B3aMMOJAECUCTBOBATh C COLMAJIbHBIMA HMHCTUTYTAMM B COOTBETCTBUHU C MX
(GYHKIMSIMU 1 HA3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTapHOHN U BOJIOHTEPCKOM IEATEIbHOCTH;

2) IAaTPHOTHYECKOr0 BOCTUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKOM IPaKIaHCKOW NACHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K T'OCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHUSAM POCCHHCKHX
yu€HBIX B 00JIaCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCITIHTAHMSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEACHNUS;

CHOCOOHOCTh ~ OLIEHMBAaTh CHUTyallUI0 MW TNPUHUMATh OCO3HAHHBIE  pEIIeHus,
OPUEHTHUPYSCh HAa MOpAJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NESITEIIBHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUNBOTO Oy IyIIero;

4) 3cTeTHYeCKOro BOCIHTAHMSA:

ICTETUYECKOE OTHOUIEHHWE K MUpPY, BKIIOYas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero (u3n4eckon Hayke;

5) Tpy10BOr0 BOCITUTAHHS:

MHTEpeC K pasndHbIM chepaM NpodecCHOHANBHON AEATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBLIM BBIOOp Oymymieit
npoeCcCun U PeaTn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBL;



TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 00IaCTH (PU3UKH Ha
MPOTSKEHUU BCEN KU3HU;

6) 9K0JI0rHYeCKOro BOCIUTAHMS:

c(OpPMHUPOBAHHOCTh IKOJIOTMYECKON KYJIbTYphl, OCO3HAHUE IIIOOATBHOTO XapakTepa
9KOJIOTHUECKUX MTPOOIIEM;

IJTAHUPOBAHUE U OCYILIECTBJICHHUE JEUCTBUIA B OKPYKAOLIEH CPEJIc HA OCHOBE 3HAHMS
LeJed yCTOMYUBOrO Pa3BUTHSI YEIIOBEYECTBA;

paciiMpeHue OmbITa JESTEJBHOCTH HKOJIOIMYECKOM HaIlpaBiIC€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUN 10 (pr3HKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS PU3NIECKON HAYKH;

OCO3HAaHHE IEHHOCTU HAy4YHOU JesATENbHOCTH, FOTOBHOCTh B MpPOLECCE H3y4YeHUs
(U3MKH OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATENBCKYIO NESITEIbHOCTh WHANBHIYaTbHO U
B TpyIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yUeOHbIE 1eCTBUSA
ba3oBbIe JJoruueckue JIeicTBUA:

CaMOCTOSITENbHO (HOPMYIHPOBATh U aKTyaJIU3UpPOBaATh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh LENN AeATEIbHOCTH, 3a1aBaTh IapAMETPbl U KPUTEPUU UX JOCTUKECHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMSI B paccMaTpuUBaeMbIX (DHU3MUECKHX
SBJICHUSX;

pazpabarbiBaTh IUIAaH peUIeHUS TpoOJieMbl C Y4ETOM aHajgu3a HUMEIOLUXCS
MaTepUalbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JAESATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCJIEICTBUI AESITENBHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATH PAabOTy B YCIOBHUSX PEaJbHOT0, BUPTYaJbHOTO WU
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

basoBbie uccienoBarebCKue I1eHCTBUSA !

BIIJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHITUSIMHU U METOJIaMU (hU3MUeCcKOn
HayKU;

BIIAJICTh HABBIKAMU y4€OHO-UCCIIE0BATEIBCKON U MPOSKTHOM AEITELHOCTH B 00IaCTH
(GU3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUs
3a/1a4 (PU3NYECKOTO COJEPIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIAJIETh BUAAMU JIEATENBHOCTHU I10 MOJYYEHUIO HOBOI'O 3HAHUS, €r0 MHTEPIPETALUH,
MpeoO0pa30BaHUI0 W MPUMEHEHUI0 B Pa3jIMYHbIX YUYEOHBIX CUTYallUiX, B TOM YHUCIE TpU
CO3JIaHUH Y4eOHBIX MPOEKTOB B 007aCTH (HUBHKH;



BBIABJISITh IPUYMHHO-CIICJCTBEHHBIC CBSI3U U aKTYallM3UPOBATh 3aJady, BBIIBUTaTh
TUNOTe3y €€ pPEIICHHs, HaXOAWTh apryMEHTHI I J0Ka3aTelbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TOJIyYEHHBIE B XOJ€ pEHICHUs 3aJa4dl pe3yIbTaTbl, KPUTHUUYECKHU
OIICHUBATh UX IOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U HOPMYTUPOBATH COOCTBEHHBIEC 33/1a4u B 00pa30BaTEILHON JACATEIBHOCTH, B
TOM YHCJIE TIPU U3YUYEHUU (PU3UKHU;

JaBaTh OLICHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTUUECKYIO 00JIACTh KU3HEICATEIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, IPEAaraTh OPUTHHAIBHBIE TTOJAXO/Ibl U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

PabGora ¢ undopmanueii:

BIIQJIETh HaBBIKAMHM TONy4YeHUs UWHGopManuu (U3HMYECKOTO COJEpkKaHUS U3
WCTOYHUKOB  pa3HBIX THUIIOB, CAMOCTOATENbHO  OCYIIECTBJISITH  TOUCK,  aHaJu3,
CHUCTEMAaTH3allMI0 W HMHTEpHpeTanuio HHPOPMAIIMU  pa3lIUYHBIX BHJIOB U (popMm
MIpEeACTaBJICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAITUH;

WCIIOJIb30BaTh CpeACTBa MHGOPMAIIMOHHBIX MU KOMMYHHUKAIITMOHHBIX TEXHOJOTHUU B
pelIeHNN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPTraHU3aIMOHHBIX 3a/lay C COOJI0JICHUEM
TpeOOBaHMN SPrOHOMHKH, TEXHUKM O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPABOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COACpX aHUS B Ppa3lMyHbIX (QopmaTax ¢ y4EToM
Ha3HayeHUs HMH(OpMAIMM U 1IeJIeBOM AayJIUTOpUH, BBIOMpPAs ONTHUMAIbHYIO (GopMy
IPEJICTABIICHUS U BU3YyaIU3alUu.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHS:

OCYIIECTBJIATH OOIIEHNE Ha YpOKaxX (PM3UKH U BO BHE-YPOUHOU ACATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTyaIlui U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPE/CTB;

MMOHUMATh M MCII0JIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIUBUAYaJIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOIBI COBMECTHBIX JCHUCTBUIA C YUETOM OOIIUX MHTEPECOB U
BO3MOXHOCTEH Ka)KJIOr0 YjieHa KOJUICKTUBA;

MPUHUMATh II€JIM COBMECTHOM JESATEIbHOCTH, OPTraHU30BbIBaTh U KOOPJIWHUPOBATH
JNEUCTBUSA 110 €€ TOCTUKECHHUIO: COCTaBJIATh IUIAH JIEMCTBUM, PACHPENEISITh POJIM C YUYETOM
MHEHHH YY4aCTHHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh Ka4yeCTBO CBOETO0 BKJAJla M KaXJIOI0 Yy4YaCTHHKA KOMaHJBI B OOIIUI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

MpeJIaraTh HOBBIE MPOEKTHI, OLIEHUBATh UJICU C TTO3UIIUU HOBU3HBI, OPUTUHAIIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;



OCYHECCTBIIATL IMO3UTUBHOC CTPATCTHYCCKOC IIOBCACHHUC B PA3JIMYHBIX CUTyalUAX,
MMPOABJIATL TBOPYCCTBO U B006pa)KeHI/IC, OBITH WHHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIE 1eiicTBUS
Camoopranmnzanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh O3HABATENIBHYIO IEATEIbHOCTh B 001acTU (DU3HUKHU U
aCTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PEIIEHUs PaCUETHBIX U KaUeCTBEHHBIX 3aj]1a4, IJIaH
BBINIOJIHEHUSI TPAKTUYECKOW paboOThl € y4ETOM HMMEIOUINXCS PECYpcOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTECHNN;

JaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacimpsATh paMK1 y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHUMH;

JieaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TMPOSBICHUIO JPYAULMUA B 00JacTU (PU3UKH,
MOCTOSIHHO TOBBILIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYAaIUsM, BHOCUTh KOPPEKTUBHI B IEATEIIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3yJIbTATOB 1IEJISIM;

BJIQ/ICTh HaBbIKAMHU I[IO3HABATENHHOM peQIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
NENCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BATh MPUEMBI peIeKCUU IJIs OLIEHKU CUTYAaIllH, BHIOOpa BEPHOIO PEIICHHUS;

YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS M0 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3E PE3YyJIbTATOB JIEATEIIbHOCTH;

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTUX IIPHU aHAIU3E PE3YJIbTATOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU.

B nporecce nocTXeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMMBbI O (pu3uke
JUIS YpPOBHS CpelHero oomero oOpa3oBaHHMs Yy OOYyYaloIIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIA WHTEJIEKT, MPEANoIarainuil chopMUpPOBAaHHOCTD:

CaMOCO3HaHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TMOHHMATh CBOE HAMOIMOHAIBHOE
COCTOSIHUE, BUJETHh HAIPABJICHUS PA3BUTUS COOCTBEHHOW SMOIMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B cele;

CaMOpETyJIMPOBAHMS,  BKIIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  MpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIIOCOOHOCTH AJAaNTHUPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSIM U MPOSIBISITH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMHU, BKJIIOYAIOUIEH CTPEMJICHUE K JOCTHUKEHUIO LEIN U yCHexy,
ONTUMU3M, HUHUIIUATUBHOCTb, YMEHUE JIECTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTE;

HMIIATHH, BKIIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBaTh €r0 TpPH OCYIIECTBICHUH OOLICHHUs, CHOCOOHOCTh K COYYBCTBHIO U
COIIEpEKUBAHUIO;



COLIMATIBHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTHh BBICTPAUBATH OTHOIIEHUS C
JOPYTUMH JIIOJIbMU, 3a00TUTHCSI, IPOSIBISITH MHTEPEC U pa3periaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 ki1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JI0JIKHBI
oTpaxkaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

J€MOHCTPUPOBAThH HAa MPUMEPAX POJIb U MECTO GU3HUKH B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B TPAKTHYECKOU
JIESITEIILHOCTH JIFOJICH;

YUUTHIBATh TPAHMIIBI IPUMEHEHHSI U3YUYEHHBIX (U3NYECKUX MOJEJEi: MaTepHuaibHas
TOUYKa, MHEpLUaIbHas cUCTeMa OTCUETa, aOCOMIOTHO TBEPAOE TEJO, UACAbHBIN T'a3, MOJENIN
CTPOEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN ANEKTPUUECKUN 3aps]] IPU PEIIeHUN
(bu3MYecKuX 3a1ay;

pacrno3HaBaTh (pU3MYECKUe SABJICHUS (TPOIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHHUKHU, MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOECHHS BEIIECTBA U AJIEKTPOJIUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOTHOE MaJieHue Ted,
JBIDKEHUE TO OKPYXKHOCTH, WHEpIUsA, B3auMojehcTBHE Ted, Auddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX TeJ, U3MEHEeHHe 00bEMaA Tel MPU HarpeBaHUU
(oxymaxkaeHuu), TEIUIOBOE  pAaBHOBECHE, HCMApeHUe, KOHJEHCAlWs,  IUIaBJICHHE,
KpUCTAJNIM3allMsl, KHUIEHHE, BJIAXXHOCTb BO3/lyXa, MOBBIIICHUE JaBIICHUS Tra3a NIpU €ro
HarpeBaHWM B 3aKPBITOM COCYJZIE, CBS3b MEXIy IlapaMeTpaMH COCTOSIHUS Ta3a B
U30Ipoueccax, MEKTPU3aLMs Tell, B3aUMOJCHCTBUE 3aps0B;

ONUCBHIBATh ~ MEXAaHWYECKOE JIBWKEHHME, MCIONb3ysd (U3NYECKHE  BEJIMYUHBI:
KOOpAMHATA, IIyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJla, UMILYJIbC TENa,
KUHETHYEeCKasi 3HEprus, MOTEHLMalIbHAs HHEpPrus, MexaHudeckas paboTa, MeXaHUYecKas
MOIIHOCTh; TPH OINUCAaHUM MPABUIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIIOIb3YEMBIX
BEIMYUH, MX OOO3HAUEHUs] U EAMHUIBI, HAaXOAUTh (OPMYJIbL, CBS3BIBAIOLIUE JAHHYIO
(¢u3NYECKyI0 BEIUUNHY C APYTUMH BEIMUMHAMU;

ONKCHIBATh W3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHMS, HCIIOJIB3YS
¢u3nyeckre BEIMYMHBI: JABJICHHE rasa, TeMIlepaTypa, CpelHsAs KHUHETHYecKas SHeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBAIPATUUHAS CKOPOCTh MOJEKYJI, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPT s, paboTa rasa, ko3 (GUIUEeHT MOJE3HOro AEHCTBUS TEIIOBOTO
JIBUTATEJNIA; MPU ONHCAHWU IPABWIBHO TPAKTOBaTh (DU3MYECKUI CMBICI HCIIOIb3YEMBIX
BEJIMYMH, MX OO003HAUYEHUS W EIUHHULBI, HAaXOAUTh (POPMYIbI, CBS3bIBAIOIIKE JaHHYIO
($U3NYECKYI0 BETUUMHY C JPYTUMHU BEJIMYHMHAM;

OINMCHIBATh N3YYEHHBIE NIEKTPUYECKUE CBOICTBA BEIIECTBA U AIEKTPUUYECKUE SBICHHUS
(mpotieccel), UCHONB3YsI (U3NYECKHE BEIMYMHBI: AJIEKTPUUECKUH 3apsij, SJIEKTPUUIECcKOoe
10JIe, HAPSKEHHOCTH I10JIs1, TOTEHIIMAJ, pAa3HOCTh MOTEHIUAJIOB; IPX ONMCAHUH NTPAaBUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT HCHOJIb3YyEMbIX BEJIWYHMH, UX O003HAUEHUS U €IUHHIIBI;
yKa3plBaTh (OPMyJIbl, CBSA3BIBAIOLINE JAHHYI (U3NUYECKYI0 BEIMYUHY C JPYTHMMHU
BEJIMYMHAMY;



aHAJIM3UPOBATh (PU3MUYECKHUE TIPOLECCHl U SBJICHMS, UCIOJIb3Ys (PU3MUECKHE 3aKOHBI U
MPUHIMIBL 3aKOH BceMUpHOTro TsiroteHus, |, |l u Il 3akonsr HeloToHa, 3aKk0H coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHMs] UMITYJIbCa, MPUHIMI CYNEPHO3ULUU CUI,
NPUHIMI PAaBHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO
TEOPUI0 CTPOEHMS BELIECTBA, I'a30BbIE 3aKOHbBI, CBSI3b CpPEIHENH KUHETHYECKOW SHEpruu
TEIUIOBOTO  JIBMJKEHHS MOJIEKyJl C aOCOJIIOTHOM TeMIepaTypoil, NepBBId  3aKOH
TEPMOJUHAMUKH, 3aKOH COXpPAaHEHHUs 3JIEKTPUYECKOro 3apsna, 3akoH Kyrona, mpu 3ToM
pa3ianyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAXKEHUE U YCIIOBUS
(rpanuibl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIBI JEHCTBUS MAalIUMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianyaTrh yCcJIOBUs X 0€30MaCHOTO MCMOJIb30BaHUs B TIOBCETHEBHOM JKU3HM;

BBINIOJIHATH SKCIEPUMEHTHI MO0 UCCIEIOBAaHUI0 (U3NYECKUX SBJICHHUNA M MPOLECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX U3MEpPEHHil, mpu 53ToM (OPMYyJIHPOBAThH
npobneMy/3aady W THUIOTE3Y Y4YeOHOro OKCIEpUMEHTa, COOupaTh YCTAaHOBKY W3
MPEII0KEHHOT0 000y AOBAHHUS, IPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBObI;

OCYUIECTBIISITh MpPsIMblE M KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIMYWH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CIOCOO M3MEPEHMSI U UCIIOJIb30BaTh M3BECTHBIE METOAbI OLEHKH
IIOIPEIIHOCTEN U3MEPEHUM;

MCCIIeIOBAaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMHU C HUCIOJb30BAHHEM
NPSIMBIX W3MEpPEHUM, MPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (UKCHPOBATh PE3YJIbTAThI
MOJYYEHHON 3aBUCHMOCTH (PU3MYECKUX BEIMYMH B BHUAE Tabuul U rpadukoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOuroiaTh MpaBwiia 0€30MacHOTO TpyAa IpU NPOBEAECHUU HCCIIEIOBAaHUNA B paMKax
y4eOHOIro HKCIEpUMEHTa, Y4eOHO-HCCIE0BATEeNbCKOM M IMPOEKTHOM JAEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHNUS;

pemath pacy€THble 3a7ayd C SIBHO 3aJaHHOW (U3NYECKOM MOJENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI M IPHUHLMIIB, HAa OCHOBE aHalu3a YCJIOBHs 3aJadd BBIOMPAThH
($U3NYECKy0 MOJEIb, BBIIEIATh (GU3NUECKUE BETUUYNHBI U (POPMYJIbl, HEOOXOAUMBIE JUIS €€
pELICHMs, NPOBOAWTH pacy€Tbl M OLEHUBATh PEAJIBHOCTh IIOJYYEHHOIO 3HAYEHHS
(¢u3nYecKoi BEITUYUHBI;

peIIaTh KaY€CTBEHHBIE 3a/1a4U: BBICTPAUBATh JJOTMYECKH HETPOTUBOPEUYHBYIO LIETTOUKY
paccyXJIeHHUH ¢ O1opoil Ha N3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIOJb30BaTh MpPH PELICHUH Y4YeOHBIX 3a/Jad COBpPEMEHHble HH(OpMalMOHHBIE
TEXHOJIOTUHU IS [TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMHU U TPEACTaBICHHs y4eOHOW U
HAYYHO-TIOYJIIPHOM HMH(pOpPMAIMK, MOTYYSHHON U3 pa3iIUyHbIX UCTOYHHUKOB, KPUTHUECKU
aHaJTM3MPOBATh MOJyYaeMyto HHPOPMAIIHIO;

MPUBOIMUTDH IPUMEPHI BKJIaZ[a POCCUMCKHX U 3apyOeKHBIX yUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BSICHEHHE MIPOLIECCOB OKPY>KAIOIIEr0 MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKe B TOBCETHEBHOW JKU3HU JUIS
oOecrieueHust 6€30MacHOCTHU MpHU OOpaIIeHNH ¢ TPHOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMH,
IUISL COXpaHEHUS 37I0POBbsSI U COOTIOIEHUS] HOPM 3KOJIOTMYECKOTO TIOBECHHS B OKpY KatoIIen
cpene;



paboTaTh B TPy C BBITOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH
paboTy TPyMNIBI, paliOHATBLHO PACTIPEACIIATh O0S3aHHOCTH U IUIAHUPOBATH JACSITEILHOCTh B
HECTaHJAAPTHBIX CUTYAIHSX, a/IEKBATHO OIICHUBATH BKJIA]] KAXKIOTO M3 YYACTHUKOB I'PYIIITHI B
pelIeHne paccMaTpuBaeMon IpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumenoBanue pa3aeiioB u

KoandecTBO 9acoB

Ne i/ KonTpoabu IIpakTHyeckue
TeM MPOrpamMMblI Bcero
ble padoThI padoThI
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHU S
11 ®du3rKa 1 METObI HAYYHOTO 9 ]
' HO3HAHMS |
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 1
]
2.2 Junamuka 7 |
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 i
Hroro mo pazgeny 18
Pazngen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJ'Ieva.]'ISIpHO- 9 1 ]
KUHETUYECKON TEOPUU |
3.2 OCHOBBI TEPMOTUHAMUKHI 10 1 :
33 ArperaTHble COCTOSIHUS 5 ]
' BeniecTBa. Ma3zoBbie Mepexo bl |
Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DneKTpocTaTuKa 10 1 :
4.2 [TocTOSIHHBIN AIIEKTPUUYECKUI 12 1 ]
ToK. TOKM B pa3nMyHBIX cpeaax I
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op

n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE

padoTsbI padoThI

pecypchl
®du3nKa — Hayka O MPUPOJIE.

1 Hayunsie MGT(})[;BI HO?I,)H.:HI/I;[ 1 01.09 bubmmorera [JOK

i ' https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

9 (hopMHUPOBAaHUH COBPEMEHHOM 1 06.09 bubnuoreka [IOK
HAay4YHON KapTHHBI MHpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN AEATETbHOCTH JIIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 09.09 bubmuorexa [JOK
nBuxkenus. [lepemelnenue, ' https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1 13.09
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 16.09 bubnnoreka [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKopeHue 1 50.09 bubnuoreka [JOK
CBOOOIHOTO ITaCHUA ' https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.

N bubmuoreka [JOK

7 JIBrKEeHNE MaTepUAIILHOW TOYKH I10 1 22.09

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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IIpuHIHII OTHOCUTENBHOCTH

bubmuoreka [JOK
8 lNanunes. NnepumanbHble CUCTEMBI 27.09
N https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CyIIepIIO3UIMH CWII. BTOpOU 3aK0H 29.09 brbmmorexa [OK
N https://m.edsoo.ru/ffOc3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa st 04.10 bubnnorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas kocMudeckas 06.10 brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU 13.10 bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHO€ U BpalaTesibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO 18.10 bu6mmoreka [JOK
tena. MomeHT cuibl. [lieyo cuiibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBECHUS TBEPAOIO Tesa
NmMnynbc MmaTepralibHOM TOUKH,

15 CUCTEMBbI MaTE€PUAIIbHBIX TOYEK. 20.10 bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBM>KEHHE

16 PaGoTta 1 MOIIHOCTH CHJIBI. 25 10 bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c4502

MaTepualibHOIW TOuKU. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHast 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3EMITH

27.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HeNnoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYEeCKOW
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU

08.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C M3MECHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PAaCTSDKEHHUS PE3UHOBOTO JKI'yTa»

10.11

20

KonTtponpHas padoTa o treme
«Kunemaruka. /InHamMuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

15.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHHS
MOHeKYHﬂpHO-KHHCTquCKOﬁ
TCOPHH. EpOYHOBCKOC JBHMIKCHUC.

Auddysus

17.11

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mogenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

22.11



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

23

Macca monekyn. KonuuectBo
BemiectBa. [locrosinnas ABoraapo

24.11

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ uamMepeHue.
[IIxaia remneparyp Llenscus

29.11

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

01.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemnepaTypa Kak Mepa
CpelHEeH KMHETUYECKON dHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

06.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIe 3aKOHBI

08.12

28

JlabopaTtopHnast pabota
«HMccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

13.12

29

N3omnporuieccsl B uaealbHOM rase u
uX rpaduueckoe npecTaBlieHue

15.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TemoTs 1 padbora.
Buyrpennss sueprus
OJIHOATOMHOTI'O HJIeaJIbHOI0 ra3a

20.12

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

22.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennrHasg TEIIOEMKOCTD BEIIECTBA.
KonnuecTBo TemnoTsl npu

27.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

Terutonepenave. AnnadaTHbIi
mporece

IIepBblii 3aKOH TEPMOJMHAMUKH U

bubmmoreka [{OK

33 29.12
€ro NPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupoje. Bropoii 3akon 10.01 bubmorera [JOK
pHpoe. p ' https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunun nevicreus u KII1/ 12.01 bubmmoreka [{OK
TEMIOBOM MAIIMHBI ' https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 17.01
37 DKOJIOTHYECKHE MPOOIEMbI 19.01
TETUIOHEPTETHKHI
O6o0maromuii ypok
38 «MonI:K HI;I Haf}llp ¢uzuka. OCHOBBI 24.01 Bubnmorexa [JOK
YIp ' ' https://m.edso0.ru/ff0c6938
TEPMOAMHAMHUKI)Y
KonTtponsHas paboTa o Teme Eu6 10K
nonmoTeka
39 M .O 26.01
«Monexynapras Gusuica. OCHOBb! https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHSL. 3101 bubnuoreka [JOK
HcnapeHue U KMIIEHUE ' https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAs 1 OTHOCHUTEIIbHAS Eu 1OK
nonroTeKa
41 BJI&YKHOCTh BO31tyXa. HackIlmeHHbBIH 02.02
oh - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Tera. AHU30TPOIHS Eufs OK
42 CBOWCTB KpHCTAILJIOB. JKuakue 07.02 ubmorexa L

KpHuCTaJlJIbl. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0



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

[laBnenue U KpUCTATUIU3ALMSL.

bubmuoreka [JOK

43 VYenbHasg TEIUIOTA IUIABJICHUS. 09.02
A https://m.edsoo.ru/ff0c6708
CyOmumarus
bu6mmoreka [{OK
44 VYpaBHEHME TEILIOBOro OajaHca 14.02
p https://m.edsoo.ru/ff0c6820
DiexTpusanug Tejl. DIEKTPUIECKUNA
45 3aps, p)lBa BHUJA DJICKT I/I‘-II::CKI/IX 16.02 brbmmorexa [OK
pAL a p ' https://m.edsoo.ru/ff0c6bcc
3apssIoB
IIpoBOHUKH, TUIEKTPUKHA U
46 an OBOJHUKHU 3aK(I:H 21.02 bubnmorexa LOK
yap ’ ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
B3anmoencreue 3apsaoB. 3akoH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN 24.02 bubmorexa LOK
Y ’ P ' https://m.edsoo.ru/ff0c6ced
3apsij
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
48 - 28.02
AJIEKTpUYECKUX Nojien. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIecKOro Bu6 10K
HOJIMOTEKA
49 noJs. [Torenmuman. PasHocts 06.03
H https://m.edsoo.ru/ff0c6f00
HOTEHINAJIOB
IIpoBOIHUKN ¥ OUIIIEKTPUKHU B
POBO A P bubnuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE. 09.03
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
N Bbubnmunoreka IIOK
51 DnektpoeéMkocTs. Konnencatop 13.03 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

15.03

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

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

20.03

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTr0 IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMIiIeHHE AIEKTPOIPUOOpPOB

22.03

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

03.04

56

[TocnenoBarenpHOE, apauIeIbHOE,
CMEIIAHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB»

05.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoynsa-Jlenna

10.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 moJIHOH
(3aMKHYTOM) 3NIEKTPUYECKOM IICTH.
Kopotkoe 3ambikaHue.
JlaGopatopHas pabora «3mepenue
OJIC uCTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTHUBIICHUS

12.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHas IPOBOJAUMOCTD
TBEPABIX METAJJIOB. 3aBUCUMOCTD

59 17.04
COINPOTUBIICHUSI METAIIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

60 SHeKTqueCKHH” TOK B BaKyyMe. 19.04
CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonyrpoBOAHHMKH, UX COOCTBEHHAS

61 U NIpUMECHAas MPOBOAUMOCTb. 2004 bubnuorexa [JOK
CaoucTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPpUYECKHUN TOK B PACTBOpax U

62 pacriaBax 3J€KTPOJIMTOB. 26.04 bubnuoreka [IOK
DIIEKTPOJUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U 08.05 bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE 15.05 bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O600maromui ypok bubnunoreka [JOK

65 17.05
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposneHas paboTa o teme

66 «Qnekrpocratuka. [1ocTOAHHBIH 2205 bubnuoreka [IOK

3NEKTpUUeCcKuid TOK. Toku B
Pa3IMYHBIX Cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PezepBHbiit ypok. KonTposibHas

bu6mmoreka [{OK

o7 E;izzgg);i:ima" 1 2405 https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O0oOmIarommii 1 29,05 bubmmoreka [IOK
ypok 1o TemMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemienue»

» dusuka / KacesinoB B.A., O6111€CTBO C OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

A.B.Ileppiikun, E.B. I'yTHHK

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

3auetHsble 3aaanus B 10 knacce. E.B.I'yTHuk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Nudoypoxk, dusznkanet



