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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe 0a30BOro YpPOBHSI Ha ypOBHE CpeaHEro oOImero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX  OpraHm3anusx Poccuiickoii ~ denepanuu,
pean3yIoluX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIlpeIMETHBIM
pesyabTataM OOYy4YeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensiorcs
OCHOBHBIE 1M M3y4YeHUs (U3HKU Ha YPOBHE CpeIHEro ooOIiiero oOpa3oBaHMs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpelIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IPEMETHBIC PE3YJIBTATHI TI0 TO1aM O0YUYCHHUS;

e cozaepxanue yueOHoro npeamera «Pusnka» 1o rojgam o0ydeHusl.

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKalolleM MHpE.
[konpHBIH Kypc (U3MKK — CHUCTEMOOOpA3YIOIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4YEeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM oOmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSATh HayYHBIH METO]I TTO3HAHUS MPH BBHIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUIM.

B ocHOBy Kkypca (u3nku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEl MaTepuan Kypca U3k 0ObeJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peaansyercs MOCPEACTBOM BBEIACHMS 3JIEMEHTOB COZAEpKaHMUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palioOHaIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.



Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
SBISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢bu3nueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB U TPUHLIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJI ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkJIe BCEro 3a CUéT
OpraHu3aluK SKCIIEPUMEHTAILHON JesTeabHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BrlaeneHue B ykazaHHOM IepeyHe J1adopaTOpHBIX padoT,
IPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIO
npolecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjeina
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karolle JKu3HHU, TpeOylolue BbIOOpa (QU3MUECKOW MOAETM A CUTyalMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
obecrnieyeHn0 yuyeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (U3UKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3ydyaTbCs B YCJOBUSAX IMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAYyYHOro LuKia. B xabunere
(bu3HKH T0JKHO OBITH HEOOXOAMMOE 1ab0opaTOpHOE 000PYIOBAHUE IS BHIIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.
JeMoHCTpaniioHHOe  000py/IOoBaHHE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY NEPEYUCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUN JUIsl WCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecleurBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHHS OOYdYaloOUIMXCS K HayyHOMY HW3YyYEHHIO
TPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeETOA€ TMO3HaHUs U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuy U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeNIbCTB;



dbopmMHpoBaHUE TPEACTABICHUN O PO (PU3MKM Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TECXHUKU ¥ TEXHOJIOTUH.

JlocTrxkeHne 3TUX Iieliel oOecrednBaeTcs pelICHHEeM CIEAYIOMUX 3a7ad B Ipolecce
U3YyYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:

npUOOpeTEeHUE CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, STEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKHE 3HAHUS Jid OOBSICHEHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEIICHHS PAa3IMYHBIX 3aJad C SBHO 3aJlaHHON (u3mdeckoit
MOJIENIBIO, 3aJad, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIENH, aJIEKBATHOM YCIOBHUAM 33/1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUSA HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHHUPOBAHUS U MPOBEACHUS (DU3MUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBIi YPOBEHb) Ha ypOBHE CPEIHETO OOMIET0 00pa3OBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Ipenyaraemsliii B mporpamme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCST PEKOMEHIOBAaHHBIM, YYHTEIb JejaeT BBIOOp MpOBEACHHUS 1abOpaTOpHBIX paboT u

OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHAT. ClioKeHHE NMEepeMEIIeHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MAaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM MO MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHOUIOMETp, JBHKEHHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOmeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenre HepaBHOMEPHOTO BMXKCHHUS C IIEJIBIO OTMPE/ICTICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOMICHHWSI  MEXIY  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS MApHUKa B BA3KOW KUIKOCTH.
Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaasi pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKONH TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaumdecTBo BemliecTsa.
[TocrosinHast ABoraipo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKOH SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEHIECTBA, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AU(PY3uN KUAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mogaeinb, HUTFOCTpUPYIOLIAs IPUPOLY JaBJICHHs ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UIECAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamuueckass cuctemMa. BHYTpeHHssT 3HEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprUst 0AHOATOMHOTO
UJeaIbHOIO ra3a. Busl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIBL AeficTBUS TemioBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terioBoi MammHbl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: [BUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHnne yaenbHOl TermI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JJaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaigoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CriocoObI U3MepeHHsI BIaKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKH — 3apsfl.
Onektpuueckoe mone. Hanpsok€HHocTh a3nekTpuueckoro moisd. [lpuHmmn cyneprno3unun
AIIEKTPUYECKUX MTOJIEN. JIMHNN HANPSKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DJIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpruuecKkuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3ps. MomaHus.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (OTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medcnpeomemnvle nousaimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHHE, HAay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaXKHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET ¥ JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha YypOBHE cpenHero oOmiero oOpa3oBaHHA
(6a30BBIil YPOBEHB) JOKHO 00ECTICYUTH JOCTIKCHUE CIICIYIONINX TMYHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE Pe3yJbTaThl OCBOEHUS yueOHOro mnpenMera «Du3HKa» TOKHBI OTPAKATh
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPECHHEH
MO3UIUEIN TINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX yOEKIACHUIA,
COOTBETCTBYIOIIUX TPAIUIHUOHHBIM LIEHHOCTSM POCCHIICKOr0 00IIecTBa, pacuIMpeHre >KU3HEHHOTO
OTIBITa M ONBITA JCATCILHOCTH B MPOIIECCE peaTnu3allid OCHOBHBIX HANpPaBICHUIH BOCIHUTATEIHHON
NESTSIILHOCTH, B TOM YHUCIIC B YaCTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMK  OOy4arolmerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIEeCTBA;

MPUHATHE TPAJAWIIMOHHBIX OOIICUETIOBEUECKUX TYMAHUCTHUYECKHX U JEMOKPATHYCCKHX
LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESITENbHOCTh B MHTEpPEcax TPaxkIaHCKOro oOIIecTBa,
Y4acTBOBATh B CAMOYTIPABICHUU B 00Pa30BaTEILHON OpraHU3aIiH;

YMEHHE B3aUMOJICHCTBOBATH C COIMAILHBIMA HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIIHSIMH
Y Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 007acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIOCOOHOCTH OILIEHHMBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMs], OPUCHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA, MPUCYILIETO
(busnuecKoil Hayke;

5) Tpy10BOr0 BOCIIMTAHUS

WHTEpEC K pa3IudHbIM cepam mpodecCHOHATBHON ASSITEIbHOCTH, B TOM YHCIIC CBA3aHHBIM C
¢u3MKOW ¥ TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBI BBIOOp Oynymeld mpodeccun u
pean30BhIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHIO B 0O1MacTu (hU3WKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIUTAHMS

c(OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyIbTYyphl, OCO3HAaHHWE TJIO0AIBHOTO XapakTepa
AKOJIOTHYECKUX TPOOIIEM;

IJTAHUPOBAHUE M OCYIIECTBIICHUE IEVCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LeNen
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIvpeHue OMbITa JeATEILHOCTH YKOJIOTUYECKOW HANPABIEHHOCTH Ha OCHOBE MMEIOIUXCS
3HaHUU TI0 (pH3HKe;



7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢busnueckoil HayKu;

OCO3HAHME LIEHHOCTH HAy4YHOHW MAEATENIbHOCTH, TOTOBHOCTh B IpoOLECCe M3Y4YCHHUs (PU3MKH
OCYIIECTBISTH MPOEKTHYIO U UCCIEI0BATEIBCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYTIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jiornueckue 1eMCTBUSA:

CaMOCTOSITENIbHO  (POPMYIMpPOBaTh M aKTyalM3UpOBaTh MpodIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONPEACIIATH LENU JEATEIIbHOCTH, 3a/1aBaTh ITapaMETPbl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTU U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSIX;

pa3pabatbiBaTh IJIaH pEHICHUs MPOOIEeMbl C YYETOM aHAU3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLIEHUBAaTh COOTBETCTBHE pE3YyJbTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEACTBUN IESITEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOr0, BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciienoBare/ibCKie AeMCTBUSA !

BIIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIOYECBBIMH TOHATHSAMH H METOJAaMU (PU3NICCKOM
HayKU;

BIIa/IETh HABbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM NEATENBHOCTH B 00JacTH
(bu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOMCKY METOJOB pEIICHHUS 3a7ad
(hU3UYIECKOTO CoMlepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIQJIETh BHUJIAMHU JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETalUU,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHTYaIUsSX, B TOM YHCIE MPH CO3JIaHUU
Y4EOHBIX TIPOEKTOB B 00J1aCTH (PUUKH;

BBISIBIIATH PUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh THUIIOTE3Y
e€ pelleHMs], HAXOJUTh apryMEHTHI AJI I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM, 3aaBaTh apaMeTphbl
Y KPUTEPUU PEILICHHUS;

AHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PEUICHUS 3aJa4d Pe3yJIbTaThl, KPUTUYECKH OLECHUBATH
HX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSAX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BaTEIbHON JESITEILHOCTH, B TOM
quclie IPU U3YYCHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (HU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, JTOTTYCKAIONINE aThbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmueii:

BIIQ/IETh HAaBBIKAMH TOJTY4YeHHUS WHGOpManuu (PU3UIECKOTO COACpPNKAHHUS U3 HCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOATENbHO OCYIIECTBJISTh IOWCK, aHajiu3, CHUCTEMaTU3alMI0 U
WHTEPIpETAINIo HHPOPMAIIUK Pa3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HHPOPMAIIHH;

WCIOJIb30BaTh CPE/ICTBA WH(GOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHM3AIMOHHBIX 3a7ad C COONOJeHUuEM TpeboBaHUM



SPrOHOMHKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PecypcocOepekeHUs, MPAaBOBBIX M ATUYECKHX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3lIaBaTh TEKCTHI (PU3NYECKOTO COJCPIKAHMS B PA3JIMYHBIX (popMaTax ¢ y4éTOM Ha3HAYCHHS
uHbOpMAlMM M LEJIEBOM ayaUTOpPHH, BBHIOMpas ONTUMANbHYIO (OpMy TMpEACTaBICHHUS U
BHU3YaJIM3aIiu.

KoMMyHHKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiCTBUSA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (PU3MKHU M BO BHEYPOUHOU EATEITHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlUH ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHIUBUAYaIbHON pabOThI;

BEIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBHN C Yy4€TOM OOIIUX WHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4Ji€Ha KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JIECUCTBUS
Mo €€ JOCTUKEHUIO: COCTaBJATh IUIAH JEUCTBUHM, paclpeleisTh poiu ¢ Y4YETOM MHEHUU
YY9aCTHUKOB, 00CYKJaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAH]IbI B OOIIUK PE3yNbTaT 110
pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJIEU C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUUECKOE IMMOBEICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBISATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJIbHbIE YUeOHbIe 1eiicCTBUSA
Camoopranu3anusi:
CaMOCTOSITENTFHO OCYIIECTBIISTh IMO3HABATEIBHYIO JEATEIbHOCTh B 00NMacTH (QU3UKU U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIHICHHUs pacu€THBIX W KaueCTBEHHBIX 3a/ady, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW paboTbl € y4E€TOM HMEIOIIMXCS PECYpcoB, COOCTBEHHBIX
BO3MOYHOCTEU U NMPEAINIOYTEHNM;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUH;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pellIeHuE;
OLIEHUBATh MPHOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B 00J1acTU (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:
J1aBaTh OILIEHKY HOBBIM CHUTYyallusiM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;
BJIa/IETh HAaBBIKAMHU MMO3HABATEIbHON peQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
WCIOJIb30BaTh MPUEMBI pe()ICKCUU TSl OLIEHKH CUTYallud, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHUS 110 UX CHHKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JACITEIHHOCTH;
MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB ACSITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.



B mpouecce nocTukeHHs JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAaMMBbI 1O (U3KKE IS
YPOBHSI CpeHEero oOmiero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHATLHBIN
WHTEIUICKT, TPEATOJIAralonfi ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHS PA3BUTHUS COOCTBEHHOM SMOIMOHATIBHON Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE TNOBEJICHHE, CIIOCOOHOCTh aJanTUPOBAThCS K AMOIUOHAIBHBIM H3MECHEHUSM U TPOSIBIISTH
THOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTpEeMIICHHE K JOCTHXKCHHIO IIeId U YCIEeXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/IS1 M3 CBOUX BO3MOXHOCTEIH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATH €TI0 IMIPHU OCYHICCTBJICHUHA 06H.[CHI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COICPCIKNBAHUTIO;

COIIMAJIbHBIX HABBIKOB, BK/JIKOYAOIIUX CHOCO6HOCTB BBICTpanBAaTb OTHOWICHUA C APYTHMU
JOBMH, 3a00THTHCS, POSIBIISATh UHTEPEC U PA3peIIaTh KOHDIMKTHI.

HNPEAMETHBIE PE3YJbBTATbBI

K xonny oOyuenus B 10 kJjacce nmpeIMeTHbIE pe3ysibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOM KapTUHBI MHpa, B PA3BUTHH COBPEMEHHOW TEXHUKHM W TEXHOJIOTMM, B MPaKTHYECKOU
JIeATSIIFHOCTH JIFO/ICH;

YYUTBIBATh TPAHUIBI IPUMEHEHHS N3YYCHHBIX (PU3MUECKUX MOJICNICH: MaTepuaabHas TOUKa,
WHEepLHaIbHas CUCTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, WACATbHBIM Ta3, MOJEIU CTPOCHUS
ra3oB, >KUIKOCTEH M TBEPABIX TeN, TOUECUHBIH SJIEKTPUUECKUN 3aps]l MpU pelieHuH (PU3nyecKux
3ajauy;

pacro3HaBaTh (pu3MUecKue SBIEHUS (MPOIECChl) U OOBSACHITH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETUUECKOM TEOPUM CTPOCHMSI BEIIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE, CBOOOIHOE Ta/IeHHUE Tell, ABHKEHHE
M0 OKPY>XHOCTH, UHEpIUs, B3auMojaercTBue Tei, nud@ysusi, OpOyHOBCKOE JBIKEHHE, CTPOCHHE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHHE o0bEMa TeNl MpH HarpeBaHUM (OXJIAXKJEHUH), TEIJI0BOE
paBHOBECHE, HCIAPEHHME, KOHICHCALMS, IIIaBICHHUE, KPUCTAJIM3ALUs, KUIIEHUE, BJIAXKHOCTD
BO3/lyXa, INOBBIIICHUE JABJIECHUS Ta3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIY
rapaMeTpamH COCTOSIHUS ra3a B M30MPOIECcCcax, dJIEKTPU3ALMS Tell, B3aUMOJICHCTBUE 3apsI/IOB;

OIHCHIBATh MEXaHUYECKOE ABM)KEHUE, UCTIOIb3Ys (PU3NYECKUE BEIMYMHBI: KOOPANHATA, TYTh,
IepEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYJIbC Tejla, KWHETUYECKasl dHeprus,
MOTEHIMAJIbHAasl DHEPrusi, MexXaHuyeckas paboTa, MeXaHW4YecKas MOIIHOCTb, INpPH OINUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3yEMbIX BEIMYMH, UX 0003HAYEHUSI U €TUHULIBL,
HaXOJUTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

ONMCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBIEHUS, HCIIOJb3YS
¢u3nyeckue BEIWYMHBL: JaBJIEHUE Tra3a, TEMIepaTrypa, CpeaHsAs KHUHETHYeCKas DSHEeprus
XaOTHYECKOTO0 JIBWXKEHUS MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJd, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSsS SHeprusi, pabora rasza, KO3(QQHUIMEHT IMO0JIE3HOTO JEHCTBHS TEMJIOBOIO
JIBUTaTeNIs; IPU OMUCAHUU MPABUIIBHO TPAKTOBAThH (PU3HMUECKUI CMBICIT UCIOIb3yEeMbIX BEJIMYMH, UX
0003HAYeHMS U EAMHHUIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYHHY C
JIPYTMMH BEJTUYMHAM;

OMMCHIBATh H3YYEHHbIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporieccbl), MCMONB3Yysl (PU3MUECKUE BEIMYUHBI: SJCKTPUUECKUN 3apsi, SJIEKTPUUYECKOEe IIOJIE,
HaNpspKEHHOCTD I10JIsA, MOTEHIMAJ, pa3HOCTh TOTEHLIMAJIOB; IPU ONMCAHNUU MPABUIBHO TPAKTOBATh



($u3MYeCKUi CMBICI UCTIONIb3YEMBIX BEIMYUH, UX 0003HAYCHHUS U €IUHHIIBI, YKA3bIBaTh (POPMYJIHI,
CBSI3bIBAIOIIME TaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE NPOIECChl U SBJICHMS, HCHOJIb3ys (U3MUecKue 3aKOHBI U
IPUHLIMIIBL: 3aKOH BcemupHoro tsaroreHus, |, |l u Il 3akonsl HploToOHa, 3aK0oH coxpaHEeHHUs
MEXaHUUYECKOM SHEPruM, 3aKOH COXPAHEHMs] MMIYJIbCA, IPUHLHUII CYNEPIIO3ULUU CUJI, TIPUHLUI
paBHOIPABUS WHEPLHUATIBHBIX CHCTEM OTCU€Ta, MOJEKYJISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEIHEN KHHETHUECKON IHEPTHH TEIJIOBOTO JIBUKECHUS MOJICKYJI
¢ a0COJIIOTHOM TeMIIepaTypoi, IEPBbIN 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI 3JIEKTPUUECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (IPpaHULbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIMUIIBI JCHCTBHUS MalIlH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBITIOJIHATh JKCHEPUMEHTHI 10 HCCIEAOBAHHIO (U3NYECKUX SBICHUH U TPOIECCOB C
WCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHHH, IPH 3TOM (HOPMYIUPOBATh MpoOiIeMy/3anauy
U TUIOTE3y Y4eOHOro 3KCIepuMEeHTa, cOOMpaTh yYCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS,
MIPOBOJIUTH OTBIT U ()OPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh NPSMBIE U KOCBEHHBIE U3MEPEHUs (U3NUECKUX BEJIWYHH, IIPU STOM BBHIOUPAThH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOBI OIICHKH MOrPEUIHOCTEel
HU3MEpEHUI;

UCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMU C HCIIOJIb30BAHUEM MPSMBIX
U3MEpEeHull, NpU STOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH pE3yJIbTAaThl MOJIYYECHHOU
3aBUCHUMOCTH (PU3NYECKUX BEITUYMH B BUJE TaOIHI] U IpadUKOB, JAeNaTh BBIBOJBI MO PE3yJIbTaTaM
UCCIIEIOBAHMUS;

coOmogate mpaBuwia 0€30MacHOro Tpyna MNpH TPOBEACHHHM HCCICIOBAHUNA B paMKax
y4eOHOr0  SKCIEpHUMEHTa, Y4YeOHO-HCCIEeAOBATEIbCKOM M  NPOEKTHOW  JEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacu€THbIC 3aJ]a4i C SIBHO 3aJJaHHOH (PU3NYECKON MOJIENbIO, UCIONB3YsI (PU3NUECKUe
3aKOHBl M MPHUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBMS 3a/ayd BBIOMpPATh (U3NYECKYIO0 MOJEIb,
BBIIETATh (DU3MYECKHE BEIWYMHBI U (OpMysbl, HEoOXoauMble ISl €€ peleHHs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAaUeHUs! (PU3NUECKON BETMUUHBI;

pelars KauyeCTBEHHBbIE 3a/ladyd: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUYMBYIO IIEMOYKY
pacCyXJIeHHI ¢ ONOpO HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

WCIOJIb30BaTh MPHU PELIEHUU yuyeOHBIX 3a7jad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUI TIOMCKa, CTPYKTYpUPOBAHMs, HMHTEpIpETAallMl M MpeJCTaBiIeHUs Y4eOHOH U HayyHO-
HOMYJIAPHON MH(OPMAIMK, MOJYYSCHHON M3 pa3IMYHBbIX UCTOYHMKOB, KPUTUYECKH aHAIU3HPOBATH
noty4aemMyo uHpopmaruio;

MPUBOJIUTH TMPHUMEPHbl BKJIaZa POCCHUICKUX U 3apyOexHBIX yUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00OBSICHEHHUE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BATh TEOPETHUECKUE 3HAHUS 10 (PU3MKe B MOBCEIHEBHON XKM3HU JAJIs 0OecreueHus
0€30MacHOCTH NpU OOpaIleHuu ¢ MpUOOpaMM M TEXHUYECKHMMHU YCTPOMCTBaMH, JUIS COXPaHEHMS
3/10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpeie;

paboTaTh B TPYMIE€ C BHIIOJHEHUEM Pa3IMUHBIX COILMAIBHBIX POJIEH, IMIIaHUPOBATh paboOTy
TPYNIIbI, PalMOHAJIBHO PACHpPENENsATh OOSN3aHHOCTHM M IUIAHUPOBATh  JIEATENBHOCTh B
HECTAHJAPTHBIX CUTYalUsAX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOT0 U3 YYaCTHUKOB TPYHIBI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
1.1 ) 2
M3MKa U METOJIbl HAy4YHOT'O MIO3HAHUS https://m.eds0o.ru/TfA1bF72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitka > . https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' Ma3oBbIE MEPEXOIBI 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

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpa3zoBaTe/ibHbIE
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METOJIbI TIO3HAHHS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo dusuku B

5 (dhopMUPOBaHUM COBPEMEHHOI Hay4YHOI 1 bubnnoreka [JOK
KapTHHBI MUPA, B IIPAKTHYECKOM https://m.edsoo.ru/ff0c33e6
JEeSITeNIbHOCTH JIFOJIeH
MexaHn4yeckoe TBUKECHHE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHus. [lepemernenue, CKOpoCTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 CraproBasi TUarHOCTHKA 1 1
PaBHOMEpHOE U paBHOYCKOPEHHOE bubmorexa IOK

5 HpsMOHHEiHOE ABIKCHIE 1 https://m.edso0.ru/ff0c3620

https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubnunorexa [JOK
CBOOOIHOTO MaJeHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuHelinoe nBuxeHue. /[Brxkenne 1 bubnnoreka [JOK
MaTepHabHONU TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuniun otHocUTENnbHOCTH [anumnes.

8 I/IiepllllnanLHme CHUCTEMBI OTCUETA. 1 bubmmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHa
9 Macca tena. Cuia. [IpuHnun 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

Cynepno3uiuu cui. Bropoit 3aKoH
HprotoHa s MatepuaibHON TOUKH

https://m.edsoo.ru/ffOc3be8

Tpernii 3akoH HproTOHA 1U11

bubmuoreka [JOK

10 MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroreHus. Cuna

11 TSXKECTH. HCII))BaSI KOCMUYecKas Bubmiorexa LIOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduunent tpenus.

13 Cuna CI())HpOTI/IBJIeI({bI/Iq:I l'I[lpI/I I[BI/II;CHI/II/I Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTU WM ra3e
ITocTynaTenbHO€E U BpaIlaTeIbHOE

14 JBYKEHUE a0COIOTHO TBEPIOTO TEa. bubnnorexa [HJOK
MowmeHT cuibl. [Tnedo cuibl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMnynsc MaTepualbHONW TOYKH,

15 CHUCTEMBI MaTEpUAJIbHBIX TOYEK. bubnuoreka [IOK
Wmnysbe cuitbl. 3aKOH COXpaHEeHHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE JIBUKEHHE
PaboTa 1 MOIITHOCTb CHIIBI.

16 Kunernueckas s3Heprust MaTepuagIbHON bubnuoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn
IloTeHunanbHas HEPTHUS.

17 IToTenumanpHas SHEPTUs yIIPYro bubmuoreka [IOK

ne(GopMUPOBaHHON NPYKUHBI.
[TorennuanbHast sHeprus Tena BOIU3U

https://m.edsoo.ru/ff0c461a
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IIOBEPXHOCTU 3€MJIU

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBA3b paboThHI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPIHU CHCTEMBI Tell.
3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUn

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «VccienoBanue
CBs3H1 pa6OTI>I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPIHH Tella Ha
IPUMEPE PACTHKEHUS PE3HHOBOTO
KTyTay

20

21

22

23

KonTponbHas padbota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. bpoyHOBCKOe
nsuxenue. Audpoysus

Xapaxkrtep ABUKEHUA U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHus ra30B, )KUIKOCTEN U
TBEPABIX TEN

Macca MOIJICKYJIL. KoauuecTtBo
BemectTBa. IloctosHHas ABoraszo

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffO0c4dc?

24

TennoBoe paBHOBecue. TemmepaTtypa u
e€ nzmepenue. lllkana remneparyp
Henscus

25

Uneanpusriii raz 8 MKT. OcHoBHOE

bu6nmoreka [JOK



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

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

AbGcoutoTHas TeMiepaTypa Kak Mepa
CpeIHEeW KUHETUYECKON SJHEPTUU

bubmuoreka [JOK

26 JBHDKCHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeipona
27 3akoH /lanmbToHa. ['a30BbIC 3aKOHBI
Jlaboparopuas padota «VccienoBanue
28 3aBHUCHMOCTH MEXy IapameTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnnorexa [HJOK
rpaduyecKkoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 cnocoObl €€ n3meHenus. KonnuectBo bu6mmoreka [IOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUs 0JTHOATOMHOTO HEaTHHOTO
rasa
31 Buasl Teronepenaun Bubmmorexa LIOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTD BEIIECTBA.
32 K(I)[nnquTBo TEIUIOTHI ITPH B bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnuabaTHeIi npolecc
33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO bubnnoreka [JOK
IIPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npo1ieccoB B mpUpo/Ie. bubnnoreka [JOK
Bropoii 3ak0H TepMOIUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevictus u KIIJ[ rernnoBoit bu6nmoreka [JOK

MalllTMHbI

https://m.edsoo.ru/ff0c600a



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
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36

Hukn Kapuo u ero KIT{

DKOJIOrH4ecKHe MpoOIeMbl

37
TETIOIHEPTETUKH
38 O6o0maromuii ypok « MoseKyJisipHast bubmuorexa [JOK
¢busnka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KoHntposbHas paboTa 1o teme
39 <<MOJIp€KyJI$Isz$I ¢u3uka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. bubnnorexa [HOK
Hcnapenue u KkumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS bubmuorexa [JOK
BJI&XHOCTh BO31yxa. HachllieHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe TerIa. AHU3OTPOIHUS bubnuoteka [JOK
CBOWCTB KpuCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctaiabl. COBpeMEHHbBIE MaTepHAaIIbI
[InaBnenue U KpucTaLIM3aIS.
43 VY nenbHas TGHJ‘II())Ta nnaBJIe}IIIm[. bubnuorexa LIOK
https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44 YpasHetiie TeMIosoro banasica https://m.edsoo.ru/ff0c6820
DJeKTpu3aIus Tel. DICKTPUIECKUN
45 3ap;1;[.pI[BaL113Hz[a Z)JIeI(TpI/I‘{I::CKI/IX bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOAHMKH, TUAIEKTPUKH U
46 H(I))nynliIOBoz[HIfKH. 3aK(le COXpaHEHHUs bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3anmonetictBue 3apsinoB. 3aKkoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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Kynona. To4yeuHslil 2eKTpU4eCKui
3apsin

https://m.edsoo.ru/ff0c6ced

48

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[IpuHnun cynepno3unun
BJIEKTPUYECKUX MoJe. JInnun
HaNPsHKEHHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

50

51

Pabota cwit anekTpocTaTHieckoro
noud. [lorenuuman. Pa3zHocts
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
ZII/ISJ'IGKTpI/I‘-ICCKaSI IMPpOHUIACMOCTDb

OnektpoémkocTb. KonaeHncatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOH/IeHCATOpa. DHEeprus 3apsuKeHHOTO
KOHJIEHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopatopHnas pabora "HM3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBAIBHOTO
amnmnapara, CTpyHHOro nIpuHTepa.
DneKTpocTaTUUeCcKas 3allluTa.
3a3eMIIeHre AIIEKTPOIpruOOPOB

DNEeKTPUYECKUI TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it



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
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y4acTKa Lenu

56

57

HOCJ’IGILOB&TCJ’IBHOG, napajji€JbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

JlaGopaTopHas paborta «3yueHue
CMEIIAHHOTO COCTUHEHHUS PE3UCTOPOBY

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

58

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna 3akon
Owma 117151 moTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMbIKaHUe.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ffOc7ae0

59

Jlaboparopuas padota «3mepenue
OJIC ncToyHMKa TOKA U €T0
BHYTPCHHETO COMPOTHBIICHUS

60

DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
TEMIIEPATyPHI.

CBepXmpoBOIUMOCTb. DIEKTPUIECKHIA
TOK B Bakyyme. CBolicTBa
ANEKTPOHHBIX IMyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAs U

IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
ONeKTpoIuTHYECKAast JUCCOLMALUS.
OneKTponan3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTpUYECKUM TOK B raszax.

63 CaMoCTOSITEeIIbHBIN U 1 bu6mmoreka [IOK
HECaMOCTOSTEIbHBIN pa3psia. MoHuS. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpudeckue npudopsl U
64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubmmorexa [IOK
npuMeHeHue. [IpaBuia TEXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
bu6mmoreka [IOK
05 Hpomezyrowiast arrectanis 1 https://m.edsoo.ru/ffOc8a8a
66 O6o06maromuii ypok 1 bu6mmoreka [IOK
«DJIEKTPOTUHAMHUKA» https://m.edsoo.ru/ffOc88be
67 Pe3epBHbIil ypok. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
no remam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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