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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma no Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE NOJIOKEHUN W TpeOOBaHUU K pe3ylibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammbl, mnpezacTaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM ¢eaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUM TpenojiaBanus yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHMu3alusIX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
0o0pa3oBarebHbIE NPOrPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HANpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alMUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMHU YYEOHbIMH TMpenMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4yeHUs (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no pusmke BKIIOYAECT:

e IUJJAHUPYEMbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm 00yyeHusl.

dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TNPHUPOABI, BBICTyNas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y O
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
dbusngeckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
OpUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHSI HOBBIX MaTEpPUalOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3MKHM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa OOydaromuxcs, B (GOPMUPOBAHME YMEHMHA MPUMEHSATH
HAy4YHbIA METO]I MO3HAHUS MPU BHINIOJIHEHUU UMHU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢usumku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €r0
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3leioB (U3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMupOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc (usukm  mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIIOKECHUM
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX HKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIEeHUs
npo0sIeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (PopMUPOBAHUE MPEICTABICHUNA O
CTPYKTyp€ TOCTpPOEHUs (PU3HUECKON Teopuu, poiu (pyHIaMEHTaIbHBIX 3aKOHOB U
INPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpPaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0 B Kypce (PM3UMKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YyYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YUYCHHUYECKHUX
OpaKTHUECKUX padoT. BrljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJII KOHTPOJII U OIEHKH, OCYIIECTBISIETCS YYAaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »>TOoM obecneynBaeTCs  OBJAJICHUE
00y4JalImUMUC YMEHUSMU MPOBOJAUTH KOCBEHHBIE W3MEpPEHUs, MCCIECIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAECTCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipy »TOM M pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4M C SIBHO
3aJJaHHOW (PU3NUECKON MOJIENBIO, TO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUpPYs 3HAHUS U3
pa3HbIX pasnesnoB. [l KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
oOBsiICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJICHUN M MPOLECCOB B OKpY)KAroOIIeh
KU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIENIHM IJI CHTYyaIlldd MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOCCIEUYeHHIO0 ydeOHOTO Tipolecca 0a3oBBI ypOBEHb Kypca
¢$bu3KMKN Ha YPOBHE CpelHero 001ero oopa3oBaHus JOKEH U3y9aThCs B YCIOBHSIX
pEeIMETHOTO0 KaOuHeTa (M3MKU WM B YCJOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000opyoBaHue.

JleMoHCcTpanmoHHOE  000pyaoBaHWe (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (PU3MKE KIIIOUYEBBIX JEMOHCTpAIMil s
UCCIICIOBAHMUSI ~ U3yYaeMbIX SIBJICHHUW M  TPOIECCOB, OMIIMPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHIA.

JlabopatopHoe o0OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BHJAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO 00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU LIENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeCa M CTPEMJICHHS OOYYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHUE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHUS
OCHOB CTPOECHHS MaTepuu B PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
GuznyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3MKU AL PA3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e MpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  oOmWMX  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO (PU3WKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MIPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3nanue GU3NUECKO MOJIENH, aJIeKBAaTHOW YCIOBHSIM 3aJ1a4H;

e TMOHWMAaHHWE (UBUYECKUX OCHOB WM MPUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpPETalud HH(pOpMAaIHH,
OTIpe/ieNICHUs JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yibTara;

e CO3JaHWE YCJIOBUU JUIA PA3BUTHsS YMEHUHN MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha usyuenune ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENb J€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M ONBITOB € YYETOM MHIAMBHUAYaJbHBIX
0COOEHHOCTEH 00ydJarOIMUXCH.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3nen 1. @u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUSA

®dusnka — Hayka o npupoje. Hayunsle MeTOABI NMO3HAHMS OKpYyXkKaromero mupa. Pons
HKCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3Mueckux SBICHMA U mpoueccoB. HayuHble rumortesbl.
duznyeckue 3aKOHbl U Teopuu. ['paHuIpl mpuMeHNMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIHM
COOTBETCTBHUS.

Ponbp u mecto Qu3uku B (HOpMHpPOBAaHMM COBPEMEHHOM HAyYHOW KapTUHBI MUDA, B
IIPAKTUYECKON JEATEIBbHOCTHU JIIOJIEHN.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBMKeHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOTO ABMKEHHs. Cucrema
oTcué€ra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHUE
MaTepUAIbHOM TOYKHU, UX MPOEKIMH HAa OCH CUCTEMBbI KoopAuHaT. ClI0KeHUe nepeMenieHui
U CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE BIKeHue. ['paduku 3aBUCUMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIEHUS MAaTEPUATIBHON TOUKU OT BPEMEHHU.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TaICHUS.

KpuBonunenHnoe nsukeHue. [[BHokeHHME MaTEepUaIbHOM TOYKM II0 OKPYKHOCTH C
NOCTOSIHHOM T0 MOZYJIFO CKOpPOCTBIO. YTJIOBAasi CKOPOCTb, JMHEWHAs CKopocTh. Ilepuon m
yacToTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETD, JIBUKECHUE
CHaps/I0B, LICITHbIC U PEMEHHBIC MEpEe/Iayuu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTFOCTPALUS KHUHEMATHUYECKUX XAPAKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOoIeHHOTO MO YTIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3ydeHune HepaBHOMEPHOIO JIBUKEHUS C LIEJIbIO OMPEICIICHUSI MTHOBEHHOU CKOPOCTH.

UccnenoBanne  COOTHOUIEHUS ~ MEXKIYy  HYTSIMH, HOPOWICHHBIMU  TEJIOM  3a
NOCJIEN0BATENBHBIE PABHBIE NPOMEXKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHUH C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune NBUKEHHUS LIAPUKA B BA3KOM )KUAKOCTH.

N3yuenune ABUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. Jlunamuka

IIprammn ortHOocuTensHOCTH ['amunes. IlepBeii 3akoH Herotona. HepuunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon Hprotona s
MaTtepuagbHOU TOUku. Tpernit 3aKkoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

3akoH BceMUpHOTro TaroteHus. Cuna tsxectu. [lepas kocMuueckast CKOPOCTb.

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

Tpenne. Buabl Tpenust (mokosi, Ckoiabxkenusi, kadyenusi). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHMs CKOJBKEHUSs W cuia TpeHus mnokod. Koadpouuuent tpenus. Cuna
COITPOTHUBJICHUSA NPU JABUKCHUHU TEJIA B AKUJKOCTHU WJIA rase.

[ToctynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO TeEA.

MOMEHT cubl OTHOCUTENBHO OCU BpamieHus. llnedo cunbl. YcioBusi paBHOBeECHUs
TBEPJIOTO TEJIA.

TexHUYecKne YCTpPOWCTBA M MPAKTUYECKOE IPUMEHCHUE: MOINUIUITHUKH, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuuu.

CpaBHeHHE Macc B3aUMOJAECHCTBYOIIMNX TEIL.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CiioxeHue CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yuenue aBuxKEHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehopMarum.

Hccenenosanue yciioBuil paBHOBECHS TBEPAOTO TeNA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuKe

Nmiynbc MaTepralibHOM TOUKH (TeJa), CHCTEMbl MaTEpUAIbHBIX TOUEK. UMITYIbC CHITBI
Y U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHS UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaboTa cribl. MOIITHOCTH CHJTBI.

Kuneruueckasi s3Heprusi MaTepralibHOM TOUkH. TeopemMa 00 M3MEHEHUH KUHETUYECKON
SHEPIUM.

[TorenumansHas sHeprus. lloTeHuuanbHass »Heprus ynpyro aehopMHUPOBAHHON
npy>xusbl. [loTeHmansHas sHeprust Tena BOIN31 MOBEPXHOCTH 3EMIIH.

[ToTennuanpHbIE ¥ HEMOTCHIMAIBbHBIE CUITBI. CBSI3b pa0OTHl HEMIOTEHITMATBHBIX CHJI C
U3MEHEHUEM MEXAHWYECKOW JHEPTHUHM CHUCTEMBI Te€J. 3aKOH COXPAHEHUS MEXAaHMYECKOMN
SHEPIuMu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuyeckue ycTporucTBa U NPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KONED, NPy KUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMSI UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexon moTeHNIMAIBHON PHEPTUHN B KHHETHUECKYIO U OOPATHO.

Yuenuueckuu sxcnepumenm, rabopamopnvie pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yjapa ¢ HMOMOULIbIO JIBYX OJMHAKOBBIX HMTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu paOOTHl CHIIBI C M3MEHEHHMEM MEXaHUYECKOW SHEPruM Teja Ha
IIPUMEPE PACTKEHUS PEZUHOBOTO XKIYTa.

Paspnen 3. Moaekyasipaas pu3nka ¥ TepMOJAMHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYISPHO-KMHETHUECKOW TEOPHUM M HX  OINBITHOE
oO0ocHoBaHue. bpoyHoBckoe — nBmxkenue. [uddysus.  Xapakrep — ABUKEHUS U
B3aMMOJCHCTBUS YaCTHULl BellecTBa. MOJIeNM CTPOEHUS Ta30B, KUIAKOCTEW U TBEPIBIX TEI U
OOBSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE ATHX Mojeneid. Macca M pa3Mepbl MOJEKYIL
KomnuectBo Bemectna. [loctositnHas ABoraapo.

TemnoBoe paBHOoBecue. Temreparypa u €€ nsmepenue. lllkana remneparyp Llenbcus.

Mopens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETHUECKON TEOpUU
UAceabHOrO Ta3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KUHETHYECKOW >HEepruu
TEIIOBOTO JABMKEHHsT 4actull rasza. lllkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansTona. M3omnporieccsl B U€aqbHOM rase ¢
NOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpecTaBiICHUE H3OMPOIECCOB:
u30TEpMa, U30X0pa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMETp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JIMCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCIMHEHUMN.

OmnbiThl 10 U HY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mogens, HIUTFOCTpUpYoUIas MpUpoay JABICHHUS I'a3a Ha CTEHKU COCYIa.

OnBITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UIEATBHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

Omnpenenenre mMacchbl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHUN 00BEMa
KOMHATBI, JaBJICHHS U TEMIIEPATYPhl BO3AyXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEXKTY ITApaMETPaMH COCTOSHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmonnnamuueckas cucteMa. BHYTpeHHss1 SJHEprus TEPMOAMHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuectBo TeruoTel U pabora. BHyTpeHHsisi 3Heprus



OJHOATOMHOTO MJEAJIBHOrO rasa. Buapl Temuionepenadu: TEIIONPOBOAHOCTh, KOHBEKIHS,
W3JIy4YeHUE. Y IeNIbHAsA TEIIIOEMKOCTh BEIIECTBA. KOJIMUECTBO TEILIOTHI IPU TEIIONEPEAAYE.

[Tonsatue o0 ammabaTtHOM mporiecce. IlepBbiii 3akoH TepMmoauHamuku. [IpumeHeHue
NEPBOro 3aKOHAa TEPMOJIMHAMUKHU K H3ompoleccaMm. ['paduueckas mHTEepnperanus padoThl
rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh MPOIeccoB B MPUPO/IE.

TeroBble mamwuHbl. [IpuHIMOBL JeHCTBUA TeIoBbIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIIOBbIX MamuHax. KoadduimeHT none3Horo AeHCTBUS TEMJIOBON MAaIIWHBbI.
Hukn KapHo u ero ko3dpUIMEHT MOJE3HOro JAEUCTBUS. DKOJOTUYECKHE MPOOJIeMbl
TETUIO3HEPTETUKHU.

TexHuyeckre ycCTpOWCTBA M NPAKTHUUYECKOE MNPUMEHEHHUE: JABUraTEIb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTPEHHEW SHEPTHH Tela MPU COBEPIICHUHM Pa0OTHI: BHUIET MPOOKH W3
OyTBUIKU IO/ JEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM
TpeHust (BUACOIEMOHCTPALIMS).

N3meHeHnue BHyTpEeHHEH sHepruu (TeMIiepaTyphbl) Teja Ipu Terionepeaaye.

OnpIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/lyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenn mapoBod TypOWHBI, IBHTaTels BHYTPEHHETO CrOpaHUsl, PEaKTHBHOTO
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanne u KoHueHcanus. Mcmapenne wu kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAA  BJIAXHOCTh  BO3AyXa. HacelmeHHbl map.  YaenbHas  TEmoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHUSI.

Teépnoe Tteno. Kpucrainumyeckue u amopdHble Tena. AHU30TPOIUS CBOWMCTB
kpuctaiuioB. Kunkue  kpuctamibl. CoBpeMmeHHble  Mmarepuanbl. [lnaBineHue wu
KpucTayui3anus. Y AeibHas TermioTa miasienns. CyOmumanus.

VYpaBHeHue TeniaoBoro OamaHca.

TexHuyeckne ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETP,
KAIOPUMETP, TEXHOJIOTMU TMOJYYEHUS COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHUCIE
HAHOMAaTE€PHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBA HACBHILLICHHBIX NIAPOB.

Kunenue npu noHWKEHHOM IaBJIEHUMU.

CnocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v JIaBJIEHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpuCTaJuIoB.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Pa3znen 4. DjaeKTpoAMHAMMKA



Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJNEeKTpUudecKuid 3apsan. JIBa BuIa SIEKTPUUECKUX 3apsIoB.
[IpoBOIHUKM, IUANEKTPUKKA M MOJYINPOBOJHUKH. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsna.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodYeuyHBIl 3JEKTpUYECKHNA  3aps.
Onextpuueckoe mnojse. Hanpsk€HHOCTh 3iexTpuyeckoro moiis. [IpuHmun cynepno3unuu
ANEKTPUUECKUX Mojei. JInHuu HanpsKEHHOCTH AIEKTPUUECKOTO TOJIA.

Pabora cun osnekrpoctatuueckoro mnoss. llorenuman. PasHocTh moTeHIMANOB.
[IpoBOIHUKM W  JUAJNIEKTPUKKA B  DJIEKTpOCTaTHUYeCKOM mosie.  JIudnexrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHgeHncarop. DIeKTpoEMKOCTh MIOCKOT0 KOHJIEHCATOpa. DHEprus
3apsXKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JIEKTPOCKOI, 3IEKTPOMETP,

ANEKTPOCTATUYECKAs 3aImTa, 3a3€MJICHHE 3IIEKTPONPUOOPOB, KOHJIEHCATOop,
KOIIMPOBAJIBHBIN anmapar, CTpyHWHbIN IPUHTED.
Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

[IpOBOTHHUKH B 3JIEKTPOCTATUUECKOM IMOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOWIAJHA IUJIACTHH,
PACCTOSIHUSL MEXKLY HUMHU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3MepeHne 35eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIJIOBHSI CYIIECTBOBAHHUS SJIEKTPUUYECKOrOo TOKa. MCTOUHHUKH
toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsoxkenue. 3akon Oma i1 yyacTka Lenu.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. VY nenbHOE CONPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TAPALIEIBHOE, CMEIIAHHOE COCTMHEHNE ITPOBOHUKOB.

Pabota snextpuyeckoro Toka. 3akoH Jlkoymns—JIenna. MOIIHOCTh 3IEKTPUUYECKOTO
TOKa.

DIIEKTPOJIBUKYILIAsl CUJla U BHYTPEHHEE CONPOTHUBIIEHUE WCTOYHMKA TOKA. 3akoH OMa
JUTSI TIOJTHOM (3aMKHYTOM ) aekTpuueckoit nenu. Koporkoe 3aMbikaHue.

DNeKTpoHHas MPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTHBIICHUS
METaJUIOB OT TeMneparypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKUN TOK B BaKkyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTH TOJYHPOBOIHUKOB.
CoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.



DNEeKTpUYECKUd TOK B pacTBOpax M PacIUIaBaX 3JIEKTPOJMTOB. DJIEKTPOJIUTHYECKAS
IUCCOLUALINS. DIEKTPOIIU3.

OneKkTpudeckuii TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSATENbHBIN pa3psii.
Mosnus. [1na3ma.

TexHHUeCcKUEe YCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTaT, HCTOYHHKH TOKa, DJIEKTPOHArpeBaTejbHbIE MPUOOPHI, 3IIEKTPOOCBETUTEIIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPHLI U (POTOPEZUCTOPHI,
MOJIYIIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenHre CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COINPOTUBJIECHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOIIAIU
NONEPEYHOr0 CEYEHUS U MaTeEpHUaa.

CmeniaHHOE COeAMHEHNE TPOBOJHUKOB.

IIpssmMoe n3MepeHue AMEKTPOABIKYLIEN CHibl. KOPOTKOE 3aMBIKaHUE TralbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD IUOAA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne SIEKTpOABWKYLIEH CUJIbI HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Hab6nronenue amexktponmsa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kiiacce OCyIIECTBISIETCS C y4ETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHUEM METOJOB HAy4YHOT'O MO3HAHUS:
SBJICHUE, HAYYHbIH (aKT, TUIIOTe3a, (PU3MYecKasi BEIMUYMHA, 3aKOH, TeOpus, HAOIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJEINb, U3MEPEHHE.

Mamemamuka: pelieHUE CHUCTEMbl YypaBHEHUH, JMHEWHas ¢yHKuUsA, napabdora,
runepbona, ux rpadukKd U CBOWMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPBI U MX MPOEKLUNU
Ha OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.

buonocua: wMexaHudeckoe JIBJKEHME B SKUBOW Tmpupone, auddysus, ocmoc,
TEMJO0OOMEH JKMBBIX OpPraHM3MOB (BHIBI TEIUIONEPENayd, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumus: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJEKYJ, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUAKOCTEW M Ta30B,
ANEKTPUYECKUE CBOKMCTBA METAJIIIOB, DJIEKTPOJUTUYECKAS TUCCOLUALINS, TAIbBAHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.



Texnonoeus: mnpeoOpa3oBaHHUE MBIKEHUH C MCHOJIb30BAHUEM MEXaHH3MOB, YU&T
TPEHUS B TEXHUKE, MMOJIIIUITHUKU, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUSI UMITYJIhCA B TEXHUKE
(paketa, BOAOMET M JApyrue), JBUrareilb BHYTPEHHEro CropaHus, mapoBas TypOuHa,
OBITOBOI XOJIOAWJIBHUK, KOHJIULIMOHEP, TEXHOJOTUU TIOJyYEHHsI COBPEMEHHBIX MaTEpHUAJIOB,
B TOM WYHKCJIE HAHOMATEpUAJIOB, M HAHOTEXHOJOIWHU, 3JIEKTPOCTATHYECKas 3allluTa,
3a3eMJIEHUE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN NPUHTEP, 3IIEKTPOHATPEBATEIbHBIC
puOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, FraTbBAHUKA.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydyebHoro npeamera «Pu3nka» Ha ypPOBHE CPEIHEro O0IIero 0O0pa3oBaHUs
(6a30BBIIA  YPOBEHB) [IOJDKHO OOECIEUYUTh JOCTWIKEHHE CICAYIOMNUX JIMYHOCTHBIX,
METaNpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTa «Du3nkay TOJDKHBI OTPaXKaTh
TOTOBHOCTh M  CIOCOOHOCTH OOYyYalOlUXCsl PYKOBOJICTBOBAaThCA  C(HOPMUPOBAHHON
BHYTPEHHEW MO3UMLHUEN JIMYHOCTH, CHCTEMON ULEHHOCTHBIX OpPHUEHTAlMH, ITO3UTHUBHBIX
BHYTPEHHHUX YOEXKIECHHH, COOTBETCTBYIOLIUX TPAJULHUOHHBIM IEHHOCTSIM POCCHICKOTO
o011ecTBa, pacMpPEeHNe KU3HEHHOTO OMBITA U OTBITA JIEATEILHOCTH B MPOIECCE PeaTh3aIiiu
OCHOBHBIX HalpaBJEHUN BOCIUTATEIBHOMN AEATEIbHOCTH, B TOM YUCIIE B YACTU:

1) rpamxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMK OOYyYalOlIErocs KaKk AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOLIECTBA;

MPUHSATHE TPAIUIUOHHBIX OOIIEYETOBEUECKIX TYMAHUCTHYCCKUX U IEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECaX IPakIaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPasKIaHCKOW UJEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JTOCTHUKEHUSIM POCCUHCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEJCHUS;

CIOCOOHOCTh ~ OLIEHHMBATh CHUTyalldl0 M [PUHUMATh OCO3HAHHBIE  pEUICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJIE B
NESATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY HAYYHOTO TBOPYECTBA,
npucyliero pu3nveckon Hayke;

5) Tpy10BOro BOCIMTAHUS:

UHTEpPEC K pa3MyHbIM cdepaM MpoPeCcCHOHANBHON JEATeILHOCTH, B TOM YHCIIC
CBS3aHHBIM C (DU3UKOW W TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOp OymyIeit
poQ)eCCUm 1 peaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1acTH (PU3UKU HA
POTSHKCHUN BCEH JKU3HM;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTHMUECKOUW KYJBTYphI, OCO3HAHHE TI00ATBLHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeMm;

TUTAHMPOBAHHUE U OCYINECTBIICHHUE JIEHCTBHIA B OKpYXKAIOIIEH Cpe/ic Ha OCHOBE 3HAHMSI
IeJIeH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

paCIIMPEHHUE OIbITA JESITEIILHOCTH HKOJIOTHYSCKON HAMpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 1o (PHU3uKe;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HUCCKON HAYKH,

OCO3HAHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B TIPOIIECCE H3YUCHHS
(UBUKH OCYIIECTBIISATH MPOSKTHYIO M UCCIEAOBATEIBLCKYIO JIEATeIbHOCTh HHINBHUIYATBHO U
B TpYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSTENILHO (DOPMYJIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;
ONPENETATh LETU ACATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3UICCKUX
SIBJICHUSIX
paspabaThiBaTh IUIAH pEIICHHUS MPOOJeMbl ¢ YYETOM aHajdu3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;
KOOPJIMHUPOBATh W BBIMOJHATH Pa00Ty B YCIOBHUSX PEAIBHOTO, BUPTYaJIbHOTO M
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHHUE TP PEIICHUH )KM3HEHHBIX MTPOOJIeM.
Ba3oBhle ucciieqoBare/bLCKHe JeiCTBUSA:
BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU TOHATHUSIMU U METOIaMH (PU3UYIECcKOit
HAYKU;



BJIa/IETh HAaBbIKaMU y4€OHO-UCCIIE0BATEIbCKOM U MPOSKTHON AESITEILHOCTU B 00JaCTH
(bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAaMOCTOSATEIBHOMY IOMCKY METOOB PEIICHHUS
3a71a4 GU3NYECKOTO COACPIKaHMUs, MPUMEHEHUIO Pa3IMUYHBIX METO/IOB MIO3HAHMS,

BJIaJICTh BUAAMU JIEATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpPETaIiH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3jMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHCJIE MpH
CO37IaHUU YUYEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

BBISBIISITh NPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/lady, BbIJIBUraTh
TUNOTE3y €€ peleHHs, HaXOIUTh apryMEHTHI AJISl JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHMHU,
3a71aBaTh MapaMeTphbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJ€ PELICHUS 3a7auyd pe3yJbTaThl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 331a4ll B 00pa30BaTEIILHON JIEATEIbHOCTH, B
TOM YHCJIE TIPH U3YYCHUU (PU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTD 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 00JIACTh KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTe;

BBIJIBUTaTh HOBbIE U, TIPEAJIaraTh OPUTHHAIbHBIC TIOJXO/bI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUS.

Pabora ¢ undpopmanmeii:

BJIQ/JIETh HAaBBIKAMU TOJlydeHUs uHGOpMauuu (PU3MUECKOTO COACpPKAHUS U3
HUCTOYHUKOB  DPa3HBIX  THUIOB, CaMOCTOATEIbHO  OCYIIECTBIISATh  IOWUCK, AaHAJU3,
CHUCTEMaTH3allMI0 ¥ HUHTEepHpeTanuio HWHPOpPMALUU  pa3IuyHBIX BUAOB U GopM
HpeACTaBICHHUS;

OLICHUBAThH JOCTOBEPHOCTH MHPOPMAIIHH;

UCIIOJIb30BaTh CpelCcTBa HMH(OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OPTraHU3AIlMOHHBIX 337a4 C COOJIIOJCHUEM
TpeOOBaHUN DSPrOHOMUKH, TEXHMKH O€30MacCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPABOBBIX U ATUUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUECKOTO COACpKAaHMS B pa3iMuHbIX (opmarax c ydé€rom
Ha3Ha4YeHUs] HMHPOpPMAIMM M LEJNEBOM ayIUTOpPHH, BbIOMpas ONTUMAIBHYIO (QopMy
HpEeACTaBICHNUS U BU3yaJTU3aIIH.

KoMMyHuKAaTHBHBIE YHHBeEpPCAJIbHbIE yYeOHbIe JeHCTBUS:
OCYLIECTBJISATH O0IIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOMU AESATEIBHOCTH;
pacno3HaBaTh NPEANOCHUIKA KOHQIUKTHBIX CUTYAlMH U CMSITYaTh KOHMIUKTHL;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHHUSI C HCHOJIb30BAHHUEM SI3bIKOBBIX
CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHANBUAYATLHON paOOTHI;
BbIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHI C YYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJOTO WieHAa KOJUIEKTHBA;
MPUHUMATh LEIM COBMECTHOM NESATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JCMCTBUU, PACIPEICIATh POJIUA C YUETOM
MHEHUH y4aCTHUKOB, 0OCYKJaTh PE3yJIbTAThl COBMECTHOM pabOThI;



OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaKJIOTO YYaCTHMKAa KOMAaHIbI B OOUIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

[peiaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
PAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX CHTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JIEATEIBHOCTh B 00JACTH (PU3MKH U
aCTPOHOMUU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTaBJIATH IUIAH PEIICHUs] PACYETHBIX M KaYECTBEHHBIX 3a7ad, IJIaH
BBITIOJTHEHUSI TMPAKTHUYECKOH paboThl C Y4YETOM MMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATIOUYTECHNM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTro NPEAMETa Ha OCHOBE JIMYHBIX NIPEATNIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BbIOODP, ApIryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pEeLIeHMUE;

OLICHUBATH MPHUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (DOPMHMPOBAHUIO M NPOSBICHUIO HPYyAMLMHM B 00sacTU (PU3HKH,
IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIHOHAJIBHbBIN HHTEJICKT:

JaBaTh OLEHKY HOBBIM CUTYAalLIHsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJAJI€Th HABBIKAMU I[103HABATEIbHOM pPEQUIEKCMM KaK OCO3HaHMs COBEpIIAEMBbIX
JEUCTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

MCIIOJIb30BaTh MPUEMBI pe(JICKCHU JIsl OLIEHKH CUTYyalllH, BEIOOPa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELIEHUS IO UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPHU aHAJIM3€E PE3YJIbTaTOB IEATEIBHOCTH;

IPUHUMATh ce0sl, TOHUMasl CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX P aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporuecce mocTukeHus: IMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPaMMbl IO (hU3HKE
JUIs  YPOBHSL CpelHero obmiero oOpa3oBaHMsl y OOy4YaroIMXCSl COBEPILIEHCTBYETCA
AMOLIMOHAJIBHBIN MHTEJUIEKT, IPEO0JIaratolinii c()OpMUPOBAHHOCTH!

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHME, BHJETh HAIpPABJICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHANBHOW c]ephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAHUs,  BKJIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHME  IPUHHMMATh
OTBETCTBEHHOCTb 3a CBOE IOBEICHME, CIOCOOHOCTh AAANTUPOBATHCS K 3MOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBALIMM, BKIIOYAKOUIEH CTPEMJICHUE K JOCTHMIKEHUIO LEIU U yCHEXY,
ONTHUMU3M, HHULIMATUBHOCTb, YMEHHUE IEUCTBOBATh UCXO U3 CBOMX BO3MOXKHOCTEH;



SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOILMOHAIBLHOE COCTOSHHE APYTHUX,
YUUTHIBATh €r0 TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO H
CONIEPEIKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAWBATh OTHOLICHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koH1y 00yuenus B 10 kiacce rnpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxxaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

JE€MOHCTPUPOBATh Ha PUMEPAX POJIb U MECTO (GU3UKHU B (POPMUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JIeITEAbHOCTH JIIOJICH;

YUUTBIBaTh IPaHMIIBI IPUMEHEHUSI U3YYEHHBIX (PU3NUYECKUX MOJENEH: MaTepuajbHas
TOYKA, MHEPLUAJIbHAS CUCTEMA OTCUETA, a0COJIFOTHO TBEPAOE TENO, UICAIBHBIN a3, MOJIEIH
CTPOEHMS Ia30B, )KUAKOCTEN U TBEPABIX TEJI, TOUYCUHBIM JIEKTPUUECKUU 3apsA]l IPU PEIICHUN
(bU3UYeCcKuX 3a71a4;

pacrno3HaBaTh (u3NYECKUE SBJIECHUS (IIPOLECCHl) U OOBIACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKON TEOPUM CTPOEHUS BEIECTBA U AJIEKTPOJMHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE NaJeHUE Tel,
JABMKEHHE TI0 OKpPY>KHOCTH, WHEpLHUsA, B3auMojenctBue Tteln, audpdysus, OpOyHOBCKOE
JIBUKCHHE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJN MPH HArpeBaHHUU
(oxylaxaeHuH), TEIUIOBOE  paBHOBECHE,  MCIAPEHUE,  KOHJACHCAllUs,  IUIABJICHHUE,
KpUCTAJUIA3alUsl, KUIICHUE, BIAXHOCTh BO3[yXa, IOBBINICHUE MAaBJICHUS ra3a IPHU €ro
HarpeBaHUM B 3aKpBITOM COCYZAE, CBSI3b MEXKIy IapaMeTpaMy COCTOSIHMS Tas3a B
M30IpoLeccax, JIEKTPU3aLns TeJl, B3aUMOJACHCTBUE 3aPsI0B;

OIHCHIBATh MEXaHUYECKOE JBMKECHHE, UCTIONB3Ys (PM3NUECKUE BEIMUMUHBI: KOOPIUHATA,
Iy Th, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC TeJla, KWHETUYECKas
SHEPrus, NMOTEHLIMANIbHAS DHEPIUs, MEXaHU4Yeckas paboTa, MEXaHWYECKash MOLIHOCTb; IPU
OMHCAaHWU TPABWIBHO TPAKTOBaThb (PUIUUYECKUI CMBICT HCIHOJIb3YEMBbIX BEJIMYMH, HX
00O3HAUECHUS U EOUHHIIBI, HAXOAUTHb (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3HUECKYIO
BEJINYMHY C APYTMMU BEIUYNHAMY,

ONMCBIBATh W3YYECHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIE SIBJICHMS, HCIOJIB3YsI
(¢u3nueckrue BEIWYUHBL JABJIICHUE Tra3a, TEMIEpaTypa, CPEAHssl KUHETUYECKas SHEprus
XA0TUYECKOI'0 JIBMIKEHHUS MOJIEKYJI, CPEIHEKBAIPATUYHA CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSAS 3HEPTHUs, paboTa raza, kodhPHUIHMEHT MOJIe3HOTO JEHCTBUS TEMIOBOTO
JABUTATENsl; IPU ONMCAHUU IPABWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, HUX OOO3HAUEHUS M EIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3bIBAIOLIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTMMU BETUYUHAM;

OIMCBHIBATh M3YUYEHHBIC MIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SBICHUSA
(mpotiecchbl), UCHONB3Ysl (U3UYECKUE BEIMYMHBL: SJICKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE
10JIE, HAIIPSKEHHOCTH 0JIA, TOTEHIMAJI, Pa3HOCTh ITOTEHIMAJIOB; IIPU ONMCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MYECKHUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U €IUHULIBI,



yKa3blBaTh (POpPMyJbl, CBA3BIBAIOIIME [AaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYUHAMU;

aHaJIN3UPOBaTh (PU3NUYECKUE MPOLIECCHl U SIBICHUS, UCIIONIb3Ys (PU3NUECKUE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEpruu, 3aKOH COXPAHEHHsS HMITYJIbCa, NPUHIUI CYHEepIO3UIUU CHUJ,
NPUHILIMIT PABHONPABUS HMHEPUHUATBHBIX CHCTEM OTCYETa, MOJIEKYJISIPHO-KHHETHUECKYIO
TEOPUIO CTPOEHMS BEIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON SHEpruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJ C  aOCOJIIOTHOM  TeMIeparypoi, IepBblil  3aKOH
TEPMOJUHAMMKY, 3aKOH COXPAaHEHUS DIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3tom
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BHIPAKEHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPHUHLHUIIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBUS UX O€30MIaCHOTO UCIOIb30BaHUS B [IOBCEHEBHOM KU3HU;

BBITIOJHATh 3KCHEPUMEHTHI 110 UCCIEIOBAHUIO (U3UYECKUX SIBICHUU U IMPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX HW3MEpEHu#, mpu 3ToM (GOpMYJIMPOBATH
npoOjemMy/3agady ¥ THUIOTE3y Y4YeOHOro HSKCIEPUMEHTa, COoOupaTh YCTAaHOBKY W3
IPEJI0AKEHHOIO 000pYAOBAHUS, IPOBOAUTD ONBIT U POPMYJIUPOBATH BBIBOIBI;

OCYIIECTBIISITh IPSMbIE M KOCBEHHbIE M3MEPEHMs (PU3NUYECKUX BEIUYMH, IPU ITOM
BBIOMpATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS W HCIOJIb30BaTh U3BECTHBIE METOJbI OLIEHKH
IIOIPELIHOCTEN N3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU MEXAy (PU3NYECKUMHU BEIMUYMHAMHU C MCIIOJIb30BAaHUEM
OpSMbIX W3MEpPEHUH, MPU 3TOM KOHCTPYHUpPOBAaThb YCTAHOBKY, (PMKCHpPOBAaTh PE3YJIbTAThI
[OJyYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaOIULl U TrpauKoB, I€1aTh
BBIBO/JIbI 110 pe3yJIbTaTaM HUCCIEI0BAHUS;

co0moaTh mpaBuia 0€30MacHOTO TPyAa MPHU MPOBEIECHUU HUCCIECIOBAHUA B paMKax
y4e€0HOro SKCIIEPUMEHTA, Y4E€OHO-UCCIENOBATENbCKON M MPOEKTHOW JEATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOMCTB U JJAOOPATOPHOro 000pyAOBAHNUS;

pemath pacuy€THble 3a7aud C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCHOJIb3Ys
¢usznueckue 3aKOHBl M TPUHLMIBI, HAa OCHOBE aHalu3a YCJIOBHUS 3aJaud BBIOMPATH
(bu3MYECKyI0 MOJENb, BRIICIATh (PU3NUECKHE BETMUHUHBI U (OPMYJIIbI, HEOOXOAUMBIE TS €€
pElIeHUs], MPOBOJAUTh pacuy€Tbl U OLEHUBATHh PEAJbHOCTh IOJIYUYEHHOIO 3HAYEHMS
($u3MYECKOI BEINYMHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATD JIOTHUECKHA HEMPOTHUBOPEUUBYIO LETIOUYKY
paccyXJIeHUI ¢ OMOPOI Ha U3YyUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIOJb30BaTh IPU PEIICHUH YYEOHBIX 3a7ady COBPEMEHHbIE HH(POpPMaLMOHHBIE
TEXHOJIOTHM Ul IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U NIPEJCTABICHHUS yUeOHOU U
HAYYHO-IIOMYJISIPHON MH(OpMAIMK, MOJYyYEHHON M3 pa3In4HbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIydaeMyto HH()OPMALIUIO;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bCHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOM KHU3HU JUIA
oOecrnieueHrs 0€30MacHOCTH MpU 0OpaIIeHUU ¢ MPUOOPaMU U TEXHUYECKUMHU yCTPOMCTBAMH,



JUTSL  COXPAaHEHHWS 37I0pOBbsI M COOJIOJAEHUS HOPM DKOJIOTHYECKOTO TIOBEJACHHS B
OKPYXaroLEn Cpee;

paboTarh B IpyIE C BBINOJHEHUEM pPa3IMYHbIX COLMAIBHBIX POJIEH, MIAHUPOBATH
paboTy Tpynmbl, pallMOHAIBLHO PACIPEACNIATh 00S3aHHOCTU U TIAHUPOBATH ACSITEIbHOCTD B
HECTAHJAPTHBIX CUTYyalUAX, aJIEKBATHO OLIEHUBATh BKJIaJ KaXKJOTO U3 YUaCTHUKOB IPYMIIbI B

peleHne paccMaTprUBaeMOi IPOOIEMBI.
TEMATUYECKOE IINTIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
HaumenoBanue
Ne KonTpo DJIeKTPOHHBIE (HM(POBbIE)
pa3ie/ioB H TeEM IIpakTuyeck
n/m Bcero JIbHbIE o0pa3oBaTe/bHbIE pecypchl
NporpamMmMsbl ue padorsl
padoThI

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

L1 ®u3nKa 1 METOIBI ) Bbu6nuoreka [JOK
' Hay4YHOTI'O ITO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41b£72
Bbu6nuoreka [JOK
2.2
Hunasika 7 https://m.edsoo.ru/7f41b£72
3aKOHEI
2.3 COXpaHCHUS B 6 1 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI

31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KUHETUUYECKOMU https://m.edsoo.ru/7f41bf72
TEOPUH

10 OCHOBBI 10 1 bubmuorexa [JOK
TEPMOAUHAMUKHU https://m.edsoo.ru/7f41bf72
ArperaTHblie

13 COCTOSIHUS 5 Bbu6nmuoreka [JOK
BemlectBa. Pa3oBEIe https://m.edsoo.ru/7f41bf72
TIePEXOIBI

Hroro no pasneny 24

Pasnea 4. JIEKTPOJIUHAMUKA

Bbu6nuoreka [JOK
4.1 C) 10 1
flekTpocTathia https://m.edsoo.ru/7f41bf72
47 ITocTostHHBII 12 | 1 Bbu6nuoreka [JOK
’ DIIEKTPUIECKHUH TOK. https://m.edsoo.ru/7f41bf72




Toxu B pa3InyHbIX

cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2 1
OBLIEE KOJIMYECTBO
YACOB I10 68 4 4
[MPOT'PAMME
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoauvecTBo yacos Hara DIeKTPOHHbIE
Ne Tema ypoxa Kourpo  Ilpakru  TPOBelAeHHS  mudpoBbie
n/n Bcero  JbHbIE yecKue o0pa3oBaTe/bHbIE
paéorel | padoThHI pecypcol
®du3rKa — HayKa o 05.09
npupone. Hayunsie bubmorexa HOK
1 https://m.edsoo.ru/ff0c
METO/Ibl TO3HAHUS 162
OKPY’KaIOIIETro MUpa
Ponb u mecTo puzuku 07.09
B (hopmupoBaHuU
COBPEMEHHOM bubmmoreka [JOK
Hay4YHOU KapTUHBI 1 https://m.edsoo.ru/ff0c
MHpa, B 33e6
[IPaKTUYECKON
IEATEIbHOCTH JI0AeH
Mexanunueckoe 12.09
JBUKCHHE.
OTHOCHUTENBHOCTD bubmuorexa [JOK
MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0c
JBUKCHMUSI. 3508
[Tepememnienue,
CKOPOCTb, YCKOpEHHE
PaBHoMepHOe 14.09 bubnuorexa [IOK
IIPSAMOJIMHENHOE 1 https://m.edsoo.ru/ff0c
JBHXCHUE 3620
PaBHOYCKOpEHHOE 19.09 bubnmoreka [JOK
IPSMOJIMHENHOE 1 https://m.edsoo.ru/ff0c
JBHXCHUE 372¢
CBo0OOHOE ITaZICHUE. 21.09 bubimoreka [IOK
Yckopenue 1 https://m.edsoo.ru/ff0c
CBOOOIHOTO MaAECHUS 39c¢cc
Kpusosmneiinoe 26.09 bubmmoreka [JOK
JIBHOKEHHE. 1 https://m.edsoo.ru/ff0c

JIBmkeHue

3ada




MaTepUAIbHON TOUKHU
110 OKPYKHOCTH

[TpuHIMI 28.09
OTHOCHUTEIILHOCTH
lanunes. bubmuorexa [JOK
8 NuepunanbHbie https://m.edsoo.ru/ff0c
CHCTEMBI OTCUETA. 3bed
IIepBslii 3aK0H
Hprotona
Macca Tena. Cuia. 03.10
[IpuHun
bu6mmoreka [IOK
CYNEPIIO3UIUU CHIL.
9 Bropoii 3aKom https://m.edsoo.ru/ff0c
P 3bes
Hrerotona misa
MaTepUAIbHON TOYKHU
Tperuii 3aK0H 05.10 bubmmorexa LIOK
10 Herotona mis https://m.edsoo.ru/ff0c
MaTepUAIbHBIX TOYEK 3bed
3aKOH BCEMUPHOIO 10.10
tarorenus. Cuiia bubmuorexa [JOK
11 TspkecTu. [lepBas https://m.edsoo.ru/ff0c
KOCMMYECCKasA 3d00
CKOPOCTb
12.10 Bbu6nmuoreka [JOK
Cuna ynpyrocru.
12 https://m.edsoo.ru/ff0c
3akoH ['yka. Bec Tena
3el8
Cuna TpeHus. 17.10
Kosddunuenr
b bubmuorexa [JOK
Tpenus. Cuia
13 https://m.edsoo.ru/ff0c
CONPOTHUBIICHUS MTPU P76
JIBIDKCHHUH Tejia B
JKUJIKOCTH WJIU Ta3e
[ToctynarenbHoOe 1 19.10
BpaliaTeibHOoe
JIBIDKCHHE
N bu6mmoreka [IOK
abCcoOTHO TBEPIOTO
14 https://m.edsoo.ru/ff0c
Tesna. MOMEHT CHUJIBL.
41a6
IInevo cumsl.
VYcioBust paBHOBECHUS
TBEPJIOTO TENA
Nmmynsc 24.10
MaTEepUAIBHON TOYKH,
CHCTEMBI Bbu6nmuoreka [JOK
15 MaTepUATbHBIX https://m.edsoo.ru/ff0c

Touek. Mmmybe
CUJIBL. 3aKOH
COXpaHEHHUS

43d6




VMITYJIbCA.
PeaxtusHoe
IBUKEHHUE

16

PabGora 1 momHOCTH
cwiisl. Kunetnueckas
SHEprus

MaTepUAIbHON TOUKHU.

Teopema 06
W3MEHEHHUU
KUHETHYSCKON
SHEPruu

26.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4502

17

[TorennmansHas
SHEpPrusl.
ITorennmanpHas
SHEPIus ynpyro
nehopMUpPOBaHHOM
MIPYKHHBI.
[TorennmansHas
SHEPrus Telia BOIU3U
MOBEPXHOCTU 3eMITH

07.11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c
461a

18

ITorennuanbpHBIE U
HETIOTCHIUATLHBIC
cuiibl. CBSA3b paboThHI
HETTOTEHIIUATLHBIX
CHII C UBMCHCHUEM
MEXaHHYeCKOH
SHEPTUU CUCTEMBI
Ten. 3aKOH
COXpaHEHUS
MEXaHUYEeCKOM
SHEPruun

09.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
478c¢

19

JlaGopaTopHas
paborta
«Hccnenosanue
CBSI3U PabOTHI CHIIBI C
U3MEHEHUEM
MEXaHHYECKON
SHEPrUU Tella Ha
pUMepe PaCTIKCHUS
PE3UHOBOTO JKI'yTa

14.11

20

KontponbHas pabora
10 TeMe
«Kunemaruxka.
JunaMmuka. 3aKoHbI
COXpaHEHHUS B
MEXaHUKE)

16.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4b74

21

OCHOBHEBIE

21.11

Bbu6nuoreka [JOK




MOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON
teopuu. bpoyHoBckoe
JBUKECHHE.

Auddysus

https://m.edsoo.ru/ff0c
4dc2

22

XapakTtep JBUKEHUS
U B3aHMOJICHCTBUS
YaCTHI] BEIICCTBA.
Mopenu cTpoeHust
ra3oB, JKHIKOCTEH U
TBEPIBIX TEI

23.11

23

Macca MonexyiI.
KommaectBo
BEIICCTBA.
ITocTostHHAS
ABoraznpo

28.11

24

TermoBoe
paBHOBECHE.
Temneparypa u eé€
m3mepenue. lkana
temnepatyp Llenbcus

30.11

25

NneansHbll Ta3 B
MKT. OcHoBHOE
ypaBueHue MKT

05.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
4fde

26

AOGcomoTHas
TeMIlepaTypa Kak
Mepa cpeaHen
KUHETUYECKON
SHEPTHUH JIBHXKCHUS
MOJIEKYJI. YpaBHEHUE
Menneneena-
Knaneitpona

07.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c
511e

27

3akon JlanpTOHA.
I"'a30BEIE 3aKOHEI

12.12

28

JlaboparopHas
paborta
«Hccnenosanue
3aBUCUMOCTH MEXITY
napameTpamu
COCTOSIHUS
Pa3peKEHHOTO ra3a

14.12

29

N3onporiieccel B
HJIeaIbHOM Ta3e U UxX
rpadgudeckoe
MIPE/ICTaBJICHHE

19.12

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0c
570¢




BnyTtpeHHss dHeprus 21.12
TEPMOJAMHAMUYECKON
CHUCTEMBI M CIIOCOOBI
e€ N3MEHEHUS. Bbu6nuoreka [JOK
30 KonnuecTBo TEmnoTh https://m.edsoo.ru/ff0c
u pabora. 5952
BuyTpennss sneprus
OJIHOATOMHOTO
UJeaNbHOTO ras3a
26.12 bu6mmoreka [IOK
31 Bunae! rennonepenaun https://m.edsoo.ru/ff0c
5¢36
Y nenwHas 28.12
TETIIOEMKOCTh
BCILIECTBA. bubmuorexa [JOK
32 KonnuecTBo TEmnoThl https://m.edsoo.ru/ff0c
MIpH TEIUTONIEpeaaye. 5c36
AnnabarHbIi
npoiiecc
ITepBblii 3aK0H 11.01
TEPMOJIMHAMUKHU U bubmorexa [IOK
33 https://m.edsoo.ru/ff0c
€ro MpUMEHEHHE K Sefe
u30Ipoleccam
Heob6patumocthb 16.01
MPOIIECCOB B Bbu6nuoreka [JOK
34 npupone. Bropoit https://m.edsoo.ru/ff0c
3aKOH 6230
TEPMOIUHAMUKHU
[TpuHIMIT qeHCTBUS U 18.01 Bbu6nuoreka [JOK
35 KIIJI reroBoi https://m.edsoo.ru/ff0c
MalluHbI 600a
36 Huxn Kapno u ero 23.01
KITI
DKOJIOTHYECKHUE 25.01
37 poOIeMbI
TEIUIOHEPTETHKU
O6o0maromuii ypok 30.01 BuGorexa LIOK
38 «Monexyipias https://m.edsoo.ru/ff0c
¢u3uka. OCHOBBI 6938
TEPMOIMHAMHKI
KontponbHas padota 01.02
10 TeMe Bbu6nmmoreka [JOK
39 «MomnexynsipHas https://m.edsoo.ru/ff0c
¢uznka. OCHOBBI 6a50
TEPMOIMHAMHKI
40 TTapooGpasosanye i 05.02 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c




KOH/JICHCALIUS.
Hcnapenue u

(o)
(98]
[o)}

KHIICHUE
AOconoTHas U 07.02
bu6mmoreka [IOK
OTHOCHTEJIbHAS
41 https://m.edsoo.ru/ff0c
BJIQYKHOCTH BO3/yXa.
o 64d8
Hacspiennsiit nap
Tépnoe Temno. 12.02
Kpucrannuueckue u
amopQHbIe Tena.
bu6mmoreka [IOK
AHnzorponus
42 . https://m.edsoo.ru/ff0c
CBOMCTB KpHUCTAJLJIOB. 6560
Kunkue KpucTamibl.
CoBpeMeHHbIE
MaTepHuaIbl
IInaBnenue u 14.02
KpUCTAJLIIN3ALUS. bubnuoreka [IOK
43 YV nenpHas TemioTa https://m.edsoo.ru/ff0c
TJIABJICHUS. 6708
CyOnumarnus
19.02 Bbu6nuoreka [JOK
YpaBHeHue
44 https://m.edsoo.ru/ff0c
TEIIJIOBOTO OanaHca
6820
DJIeKTpHU3aus Tell. 21.02
DIEeKTPUUECKUI bubanorexka [HOK
45 3apsn. JBa Buma https://m.edsoo.ru/ff0c
JIIEKTPUIECKUX 6bcc
3apsioB
[IpoBogHUKH, 26.02
TUDIIEKTPUKH U
bu6mmoreka [IOK
MOy TIPOBOTHUKH.
46 https://m.edsoo.ru/ff0c
3aKOH COXpaHEHHUS
6bcc
3JIEKTPUUYECKOTO
3apsa
BzaumopeiictBue 28.02
bu6mmoreka [IOK
3apsi1oB. 3aKOH
47 . https://m.edsoo.ru/ff0c
Kynona. Toueunsrii ool
JJIEKTPUYECKUN 3aps
HanpsokéHHoCTb 05.03
3JIEKTPUYECKOTO
nosist. [IpunHnun bubnnorexka [JOK
48 CyIEepIO3UIIMU https://m.edsoo.ru/ff0c
SIIEKTPUUECKUX 6df2
nojier. JInaum
HANPSKEHHOCTH
49 Pabota cun 07.03 bubmuorexa [JOK

QJICKTPOCTATUUCCKOTO

https://m.edsoo.ru/ff0c




noiiga. IToreniumain.
Pasznoctn
OTEHIUAIOB

50

[IpoBOgHUKY U
JUDJIEKTPUKHU B
3JIEKTPOCTATUYECKOM
ToJIe.
Jusnexrpudeckas
IIPOHUIIAEMOCTh

12.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
7018

51

DJIEKTPOEMKOCT.
Konpaencarop

14.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c
7126

52

DIIEKTPOEMKOCTh
MJIOCKOTO
KOHJIEHCATOoPA.
OHeprus
3apsKEHHOTO
KOHJIEHCaTopa

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
72¢0

53

JlaGopaTopHas
pabora "U3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaropa"

21.03

54

[TpuHIMn AEHCTBUS U
pUMEHEHUE
KOH/JIEHCAaTOPOB,
KOIMUPOBAIBHOTO
amnmnapara, CTpyHHOro
MpUHTEPA.
DJIeKTpOoCTaTUYECKast
3alIUTa. 3a3eMIICHHE
3JIEKTPOPUOOPOB

04.04

55

DNEKTPUUECKUH TOK,
YCIJIOBHS €T0
CYILLIECTBOBAHHUSI.
[TocTOSIHHBIN TOK.
Cuia Toka.
Hanpsixenue.
CornpoTHuBieHHE.
3akoH Oma A
ydacTka [enu

09.04

56

ITocnemoBarensHOE,
napajuiesbHOE,
CMEIIaHHOE
COeTMHEHUE
IIPOBOJHUKOB.
JlaboparopHas
pabora «M3yuenue

0.5

11.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
7410




CMCIIaHHOTI'O
COCOAMHCHUA
PE3UCTOPOB»

57

PabGora 1 momHOCTH
AIEKTPUUYECKOTO
TOKa. 3akoH Jxoys-
Jlenma

16.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
7838

58

3akoH Oma g
MOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOM LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaboparopHas
paborta «M3mepenue
OJ1C uctouyHuka Toka
U €ro BHYTPEHHETO
COTIPOTUBIICHUS

0.5

18.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
Tae0

59

DneKTpoHHas
MPOBOJUMOCTD
TBEPJBIX METAJIOB.
3aBUCHUMOCTh
CONIPOTHUBJICHUS
METaJIOB OT
TEeMIIepaTyphl.
CBepXIpoBOIUMOCTh

23.04

60

DJIEKTPUUYECKU TOK B
Bakyyme. CBoiicTBa
DJIEKTPOHHBIX IIyYKOB

25.04

61

[TonynpoBOAHUKH, X
COOCTBEHHas U
IpUMeECHast
IPOBOJUMOCTb.
CaoiicTBa p—n-
nepexosa.
[TonynpoBoAHUKOBEIE
npubOopbI

30.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c
84ae

62

DJIEKTPUYECKU TOK B
pacTBopax u
pacruiaBax
3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JTUCCOLIMAITHS.
DIIEKTPOIIN3

07.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
82ba

63

DNEeKTpUYECKUN TOK B
rasax.
CaMOCTOSTENLHBIN U
HECAMOCTOSTEILHBIN

14.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c
84ae




paspsn. MoiHus.
[Lmazma
DJIeKTpUYECKue 16.05
MpUOOPHI U
YCTPOMCTBA U UX bubnmoreka [IOK
64 IIPAKTHYECKOE 1 https://m.edsoo.ru/ff0c
NIPUMEHEHHUE. 86fc
[IpaBuia TeXHUKH
0e30MmacHOCTH
. 21.05 bubmuorexa [JOK
0606
65 ODIAIOIIAN ypox 1 https://m.edsoo.ru/ff0c
«DNEeKTPOAUHAMUKA»
88be
KoHnTtposbHas padota 23.05
1o TeMe
«DNEeKTpOCTaTHKA. bubanorexa HOK
66 ITocTosiHHBIN 1 https://m.edsoo.ru/ff0c
ANEKTPUYECKUN TOK. 8a8a
Toxu B pa3InyHbIX
cpenax»
PesepBHbIil ypok. 28.05
K bubnnorexka HOK
OHTpOJIbHAs paboTa
67 1 https://m.edsoo.ru/ff0c
1o TeMe
8c56
"OnexTpoauHamuka'
Pe3epBHBIi ypOK. 30.05 bubnnorexa [JOK
68 O6o0marmuii ypox 1 https://m.edsoo.ru/ff0c
mo TemaM 10 kJracca 8f6c
OBLIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 knace/ Msxkumes I'.4., Byxosues b.b., Corckuit H.H. mox penakiueit

[TapdenTtreBoit H.A., AxuronepHoe o6miectBo «M3narenbctBo «IIpocBenieHue)
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