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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (u3MKe HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJbTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAay4YHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpeIoCTaBlIsAeT Hamboyiee SCHBbIE OOpas3lbl NPUMEHEHWsS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYUYHbIE 10Ka3aTeIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepauuu, pealn3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. Ne I[1K-4BH).

Hean uzyuyenus pusuku:

e IPUOOpETEHHE UHTEpPEca U CTPEMIJICHHS] OOYy4alolUXCcs K HaydHOMY
U3YYCHUIO TMPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPECTABICHUNA O HAYYHOM METOJIe MO3HaHMUA U (HOPMHUPOBAHKE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o popMUpOBaHUE TIPEACTABICHUA O POJIM (PU3UKU TSI Pa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANIbHON AESTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 10 (U3MKE HA YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBIICHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUN;

¢ OCBOCHME METOJIOB pEIICHHUS MPOCTEHIIMX pacUE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHPOpMaLMEH (U3HUECKOro COAEpH aHus,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

¢ 3HAKOMCTBO CcO cepamu nmpodeccCuoHaIbHON IeITEIHPHOCTH, CBA3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuyenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (U3HKeE.



COAEPXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o npupoze. ABneHus npruponasl. OU3MUECKUE SBICHUA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbl. M3Mepenue ¢uznueckux BeauuuH. Puznyeckue npudopsl. [lorpemHocTs u3MepeHuil.
MexayHapoiHast CUCTEMA €IMHHII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKW M3Yy4alOT MNPUPOAYy. EcCTecTBEHHO-HAYYHBIM METOJ MO3HAHUSL:
Ha0JII0/IEeHNE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIABMKEHHE T'MIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HabogaeMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. ®usnyeckue npruOOPHI U MPOLETypa MPSMBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(GPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJ.

N3mepenne temneparypsl IpY HOMOIIH KUJIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

o Uk W NP

[IpoBeneHne uccaeI0BaHus MO NPOBEPKE TUIIOTE3BI: JAJBbHOCTh MOJIETA IAPUKA, ITYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbIThI, T0Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BEIIECTRA.

JBrxxkenue yactul BemlecTBa. CBsI3b CKOPOCTH JABMXKEHHUSI YaCTHUI[ C TeMmIepaTypoi. BpoyHOBckoe nBuUkKEHUE,
nuddys3us. BzaumoaeiicTBre 4acTHI] BElIECTBA: MPUTSIKEHUE U OTTAIKMBAHUE.



ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHHUE ra3oB, KUJKOCTEH M TBEPABIX (KPUCTALNTMYECKUX) Ted. B3aumocBs3b

MCKOY CBOMCTBaAMH BCHICCTB B PA3HLIX arpe€raTHbIX COCTOSAHUAX W UX aTOMHO-MOJICKYJIIDHBIM CTPOCHHCM. OcobenHocTH
arperaTHbIxX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue siBneHuit, OObACHAIOMMXCSA NPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUI] BELIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnpIThI 10 HAOJIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO AEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanuueckoe aBuwkeHUE. PaBHOMepHOe W HepaBHOMEpHoe JBHKeHHE. CkopocTb. CpenHssi CKOpPOCTb INpH
HEPAaBHOMEPHOM JIBM>KEHUU. Pacu€T myTu U BpeMEHU JBUKECHMUS.

SIBnenne nHepuuu. 3akOH MHEPUMU. B3anmonecTBre Tell Kak IpUYrHA U3MEHEHHSI CKOPOCTH ABHKEHMS Tell. Macca
Kak Mepa uHepTHOcTH Tena. IlmoTHocTh BemiecTBa. CBsI3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJd B €AUMHUIE O0BEMa
BEILIECTBA.

Cuna xak xapakTtepucTuka B3anMozeicTBus Tena. Cuia ynpyroctd M 3akoH ['yka. M3MepeHue Cuiibl ¢ MOMOLIBIO
JUHAMoOMeTpa. fIBleHHE TATOTEHWS M cuia TspKecTH. Cuila TshKeCcTHM Ha JIpyrux IutaHerax. Bec tema. HeBecomocTs.

CnoxeHue CHJl, HallpaBJICHHBIX 0 OJHOW npsamoil. PaBHoaericTByromas cuil. Cuna tpenus. TpeHue CKOJIbKEHHs U TPEHUE
10KOs1. TpeHue B IpUpoae U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MexaHHYeCKOTO ABMKCHHS Tela.

2. N3mepenue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HabGmroneHue U3MEHEHHUsI CKOPOCTH TIPU B3aUMOJICHCTBHUM TEIl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEJL.



6. CIll0)EeHue CUJI, HallPaBJIEHHBIX MO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHEe CKOPOCTH PABHOMEPHOIO JABUKEHHUS (IIapUKa B )KUAKOCTH, MOJIETHU 3JIEKTPUUECKOTO aBTOMOOUIISA U
TaK jJayee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHUS OpyCKa UK IIapyKa MO HAKIIOHHOM ITIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OMBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTshKeHUs (iepopMaliiu) npy>KUHbI OT IPUIOKEHHOW CUJTBI.
OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI TpPEHHUS CKOJBXKEHUS OT Beca Tela M Xapakrepa
COITPUKACAIOLINXCS TIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnennie. CriocoObl YMEHBIIIECHUS W YBEJIMYCHUS aaBicHUsA. JlaBieHue ra3a. 3aBUCHMOCTh JABJICHHMS ra3a OT
00bEMma, Temriepatypsl. [lepenaua qaBieHust TBEPABIMU TEIaMU, KUIKOCTIMHU U TazaMmu. 3akoH [lackans. [TneBmaTuyeckue
MaIIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TUIyOWHBL. ['mapocratmueckuii mapamokc. CooOmaromuecss COCYIbI.
['uapaBnryecKue MEXaHU3MBI.

AtMocdepa 3emun u armochepHoe nasiieHue. [IpuyuHBI CyliecTBOBaHUS BO3IYIIHOW 000J04kd 3eMiu. OmbIT
Toppuuennu. U3mepenue atMocdepHOro maBiieHUsl. 3aBUCUMOCTb aTMOC(HEpPHOIO JaBJEHUS OT BBICOTHI HaJl YPOBHEM
Mops. [Tpubops! s uamMepenus: atTMochepHOTo JTaBJICHMUS.

JleficTBrE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Teslo. BriTankuBaromas (apxumMeoBa) cuiia. 3akoH Apxumena.
[InaBanue Ten. BozmyxoruaBanue.

Hemoncmpauuu.
3aBUCHMMOCTbH JABJICHUS ra3a OT TEMIEPATYPhI.

[lepenaua naBneHUs )KUJIKOCTHIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTH BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA MOTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITANKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
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8. YcioBue€ IUIaBaHUs TeN: IJIaBaHUC WU MOTPYKCHUC TCJII B 3aBUCHUMOCTH OT COOTHOLICHMA IUIOTHOCTEH TeJla U

KUIKOCTHU.

Jlabopamopuvie pabomul u onvimol.

1.
2
3.
4

5.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B )KHIKOCTh YaCTH TeJa.

OrnpenesieHUE BHITAIKUBAIONIEN CHIIBI, JEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MACCHI TENa.

OnbITHI, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIIKMBAIONICH CHIIbI, JCHCTBYIOIIEWM HA TEIO B JKUAKOCTH, OT
00bEéMa orpykKEHHOM B KUIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U OIIPEICTICHUE €€ IPy30I0ABLEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.
Mexanudeckast pabota. MOUTHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAKJIIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecusi pwiuara. [IpuMeHeHue npasuia

paBHOBecHUs pbluara k 0J10Ky. «3o0sotoe npaBuiio» mexanuku. KI1/I mpocTeix Mexanu3zmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckaa sHeprusi. KuHertnueckass M moTeHUHanbHas 3Heprus. [IpeBpamieHne OJHOrO BUJIA MEXAHUYECKOH
SHEPIruy B IPYrou. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1.

2
3.
4

OmnpeneneHue padoOThl CUJTBI TPEHUS TIPU PABHOMEPHOM JBMXKEHUHM TeJIa 10 TOPU30HTAITHHON MOBEPXHOCTH.
HccnenoBanue yCcioBUM paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPIHUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMUBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA



W3yyenne ¢Gu3NKM HAa YpPOBHE OCHOBHOTO OOIIET0 OOpa30oBaHWs HAIPaBICHO Ha JOCTIKCHHE JUYHOCTHBIX,

MCTAIPCAMCETHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbLTATOB.

B pesymbrare w3ydeHumss (U3MKA HA YPOBHE OCHOBHOTO 00miero oOpaszoBanmsi y oOydaromierocs OyayT

C(bOpMI/IpOBaHLI CICAyromue JUIHOCTHBIC PC3YJIbTAThI B HaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEpPECca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(U3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B O0CYXJIE€HUU OOLIECTBEHHO 3HAUMMBIX M ATHUECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3UKHU;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATHE ICTETUYECKUX KadyecTB (PU3MUECKOM HayKH: €€ TapMOHHYHOTO MOCTPOEHUs, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IICHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa IIO3HAHMSI MHpa, OCHOBBI Pa3BUTHS
TE€XHOJIOTUI, BAJKHEUIIEN COCTABISIOIIEN KyIbTYPBHIL;

— pa3BUTHE HAYYHOU JTI0003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) gpopmupoBaHus KyJbTYPbI 310POBbSI M IMOIMOHAJIBHOI0 0JIATOIIOTy M

— OCO3HaHUE ILIEHHOCTH 0€30MacHOTr0 o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXXHOCTU MpaBUII
0€30MMacHOr0 MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJIEKTPUUECKUM U TEIJIOBBIM O0OPYJOBaHHEM B JOMAIIHUX
YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBblKa pe(JIeKCUH, MPHU3HAHHE CBOETO IMpaBa Ha OIIMOKY M TaKOIro K€ MpaBa y JAPYroro
YEJIOBEKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — aKTHBHOE y4YacTHE B PCIICHWU NMPAKTHUECKHUX 3a1ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHHW3alliH, ropoja,
Kpast) TEXHOJOTUYECKON M COIMAIbHON HANPABICHHOCTH, TPEOYIOITUX B TOM YHUCIIEC U (PU3UICCKUX 3HAHUN;

e — MHTEpEC K MPAKTUUECKOMY MU3YYCHHIO TPO(ecCHii, CBI3aHHBIX ¢ (PU3NUKON;

e 7) 3KOJIOTHYECKOT0 BOCTIUTAHMS

e — OpHCHTAIMS Ha TpUMEHEHWE QUINYSCKUX 3HAHUN JJIs pEImIeHUS 3a7ad B 00JIaCTH OKpY)KAIOIICH Cpenpbl,
TUTAHUPOBAHUS MTOCTYITKOB U OLIEHKH WX BO3MOKHBIX TIOCJICICTBUMN TSI OKPYIKAIOIICH CPEIIbI;

e — OCO3HaHHE TTI00ATHHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U IMyTei X pelIeHUs;

e 8) aganTanmum K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJILHOI U MPUPOTHOM Cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCHCTBUU MPU BBHINIOJHEHUU HUCCICIOBAHUM W TPOEKTOB (DU3UYECKON HAMPaBICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATebHOCTD;

e — MOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM uucie (HOPMYIUPOBATH HJIEU, TMOHSTHS, TUIIOTE3Bl O
bu3nUecKuX 00bEKTaX U SIBICHUSIX;

e — OCO3HaHHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DU3NYECKUX 3HAHUM;

e — CTpEMJICHHWE aHAJM3MPOBATh W BBISBISITH B3aUMOCBS3H TIPUPOMBI, OOIIECTBA W 3KOHOMHUKH, B TOM YHCIE C
MCITOJTh30BaHNEM (DU3UICCKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUH C YUETOM BIHSIHHUS HA OKPYKAIOIIYIO CPEly, BO3MOXKHBIX TTI00abHBIX MOCIEACTBUH.

METANPEAMETHBIE PE3YJIbBTATBI

B pe3ynbTaTe 0cBOEHHS MporpamMmbl 1o pU3MKe Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y o0ydaromierocst OyayT
chopMUpOBaHbl MeTanpeJAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE MO3HABATENbHBIE YHUBEpCAIbHbIE YYeOHbIC NEHCTBHUS,
KOMMYHUKATHUBHBIE YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE 1EUCTBUS.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS



ba3oBble jornueckue geicTBUs:

* BBISIBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTAHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIINNA, OCHOBAHUS JUII 000OIICHNS ¥ CPAaBHCHMS;

e BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTUBOPEUHS B pacCMaTpUBAEMbIX (haKTax, NaHHBIX U HAOIIOJEHUSAX, OTHOCSIIUXCS
K (PU3NYECKUM SBICHUSIM;

e BBISIBJISITh TIPUYMHHO--CJICICTBEHHBIC CBS3M TMPHU M3YYCHHH (DM3UYCCKUX SBICHUN W MPOIECCOB, NIETaTh BBHIBOIBI C
WCIIOJb30BaHUEM JICNYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOUCHHH, BBIJBUTATh TUMOTE3bI O B3aUMOCBSI3SIX
(bU3HYECKUX BEJIUYUH;

e CAMOCTOSITEILHO BBIOMpATh CMOCO0O pelieHus y4ueOHoU ¢u3nueckoi 3ajaur (CpaBHEHHE HECKOJbKUX BApUAHTOB
pernieHusi, BBIOOp Hanbosee MOAXOSIIET0 C YYETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

e ICII0JIb30BATh BOMPOCHI KaK MCCIIE0BATEILCKUI HHCTPYMEHT MMO3HAHUS,

e IPOBOJIUTH 1O CAMOCTOSITEJIBHO COCTaBICHHOMY IUTAHY OIBIT, HECJIOKHBIN (DU3HUECKUN IKCIIEPUMEHT, HEOOIBIIIOEe
uccienoBaHne (PU3NYECKOTO SABJICHUS,

¢ OLICHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(GOpPMAIIUIO, TMOJYYEHHYIO B XOJE MCCIICIOBAHUS WU
AKCTIIEPUMEHTA;

e CAMOCTOSITETLHO (OPMYJIHUPOBATH OOOOIIEHUS M BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOIO HAOJIOICHUS, OIbITA,
UCCIIEIOBAHUS;

e MPOTHO3MPOBATH BO3MOXKHOE JIalibHEHIIIEe pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE BBIIBUTATh MIPEAMOI0KEHUS
00 X pa3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

o PUMEHSTHh PA3JIMYHBIE METObl, HHCTPYMEHTBHI M 3alpOChl MPU TOUCKE U OTOOpe MHQPOPMAIUU WA JAHHBIX C
y4€TOM TNPEAJIOKEHHOHN yueOHOM pu3nueckoi 3a1auu;

e AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPHPETUPOBATH HWH(MOpPMAIMIO pa3IUYHBIX BHAOB ©  GopM
MIPEJICTaBIICHHUS;

e CAMOCTOSITEILHO BBHIOMPATh ONTHUMAIbHYIO (POpMy MpeAcTaBieHUs MHPOPMALMHU W HILIIOCTPUPOBATH pEIIacMbie
3aJ1auu HECJIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoil ¥ nX KOMOWHAITUSIMH.



KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe T1elCTBUS:

eB X0JI¢ OOCYXJIeHHs Y4eOHOTr0 MaTepHuaia, pe3yabTaToB JabOpaTOPHBIX padOT U MPOCKTOB 3aJaBaTh BOIPOCHI IO
CYIIIECTBY OOCYKJTaeMOW TEeMbl W BBICKAa3bIBaTh HWJEH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W MO AepKaHue
OJ1arokenaTeIbHOCTH OOIICHNUS;

e COMOCTABJIATh CBOU CYXKJEHUS C CYXKJICHUSIMH JIPYTUX YYACTHUKOB JIMajora, 0OOHapyKMBaTh Pa3INuUe U CXOJICTBO
TTO3UILINH;

e BRIpAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

o MyOJIMYHO TIPEACTABIATh PE3YJbTAaThl BBIMIOJIHEHHOTO (PU3UYECKOrO OIbITa (IKCIEPUMEHTA, HCCIEeIOBAHUS,
MIPOEKTA);

 IOHUMATh U HCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOW pabOTHI MPU PEIICHUU KOHKPETHOU
(bu3nueckoil mpoOIeMsl;

e IPUHUMATH IIETTH COBMECTHOU JCSATEIHPHOCTH, OPTAaHN30BBIBAThH JICUCTBUS MO €€ JTOCTKEHUIO: PaCIpeIesaTh POJIH,
00CYX1aTh MPOIIECCHI U PE3YJILTATHI COBMECTHOM pabOThl, 0000111aTh MHEHUS HECKOJILKUX JIIOJICH;

e BBITIOJIHATH CBOIO YacCTh PadOThHI, JOCTUras KauyeCTBEHHOTO pe3yJjbTaTa IO CBOEMY HANPABJICHUIO U KOOPIUHUPYS
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

e OIICHUBATh KAa4ECTBO CBOETO BKJIAJa B OOIIMA MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIIBHO C(HOPMYIHPOBAaHHBIM
Y9aCTHHKAaMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

Camoopranuzamnus:
¢ BBISIBJISITH TIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMIMX AJIs pelieHus: (GU3NUeCKUX 3HaAHU;
e ODMEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHSITHUS PEHIeHUN (MHAMBUIYaTbHOE, IPUHATUE PELICHUs B TPYIIIeE,
NPUHATUE PELICHUHN TPYIIION );
e CAMOCTOATEIBHO COCTABJIATH AJITOPUTM pelieHHs] (U3MUECKON 3aJayd WM IUIaHa HCCIEJOBAaHMUS C Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/jIaraéMble BAPUAHTHI PEIICHHI;
e I€J1aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.



CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e 1aBaTh AJICKBATHYIO OLICHKY CUTyallMy U MpeyIaraTh IUIaH €€ U3MEHEHNS,

¢ OOBSCHATH MPUYUHBI JOCTHKEHUS (HEIOCTHXKEHHS) PE3yJbTaTOB JIEATEIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY
OIIBITY;

e BHOCUTbH KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCJIE B XOJ BBINOJIHEHUS! (PU3UUECKOTO UCCIIETOBAHUS WM IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, N3MEHUBIIUXCS CUTYallUii, yCTAHOBJIEHHBIX OUIMOOK, BO3HUKILINX TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

e CTaBUTh c€0s1 Ha MECTO JPYroro 4yejioBeKa B XOJi€ CIOpa WM JUCKYCCHUM Ha HAayyHYIO TeMY, IOHUMaTb MOTHUBBI,
HaMEpPEHU U JIOTUKY JPYyroro;

e IPU3HABATh CBOE NPABO Ha OIIMOKY MpU pelIeHUH (HU3MUECKUX 3a/lay WIM B YTBEP)KICHUSX HA HAy4YHbBIE TEMbI U
TaKo€ K€ MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHily 00y4yeHust B 7 Kjiacce IpeIMETHbIE PE3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh
y 00y4arommxcs YMEHUM:

¢ ICTIOJIB30BAaTh MOHATHS: (PU3MUECKHE U XUMHYECKHE SIBICHHUS, HAOJIOJIEHUE, SKCIEPUMEHT, MOJelb, THIOTEe3a,
eAUHUIBI (U3MYECKMX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpAOE, KUIKOE,
razoo0pa3HoO€), MEXaHMYECKOE [IBI)KEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, NPSAMOJUHEHHOE), TPACKTOpPHs,
paBHOJICHCTBYIOIIAs cuila, AepopMarus (ynpyras, IiacTuYecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

e paznuyath sABJICHUS (AUQQy3usi, TEIJIOBOE IBHKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE
JBUKEHHE, NHEPIIMSI, B3aUMOJICHCTBUE TEJ, pAaBHOBECHE TBEP/BIX TEJN C 3aKPEINIEHHOM OChIO BpallleHUs], Tepeaaya
JABJICHUsI TBEPABIMU TEJIAMH, XKUIKOCTAMU W Ta3aMu, aTMoc(epHOe NaBlieHHEe, IUIaBaHUE Tell, MPEeBpPAILECHUS
MEXaHUYECKON SHEPruM) MO OINUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (Pr3UUYECKOe SIBJICHHUC,

e pacCrio3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3UYECKUX SIBICHUNA B OKPY)KAIOIIEM MHpE, B TOM 4ucie (U3NYECKUE
SBJICHUS B MIPUPOJE: NMPUMEPHI ABMXKEHUS C Pa3IMYHbIMH CKOPOCTSIMM B J)KMBOW M HEXHUBOW NPHUPOAE, NEHCTBUE



CHJIBI TPEHHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEpPHOrO JaBICHUS HA XUBOW OpraHU3M, IUIaBaHUE PbIO,
pbhlYard B TE€J€ YEIOBEKAa, MPU ITOM IMEPEBOAMTH MPAKTUYECKYIO 33/1adyy B y4E€OHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHHUIA;

e OIIUCHIBATH M3yUYEHHBIE CBOMCTBA T€l U (PU3UUECKUE SIBICHUSA, UCIOJb3Ys (U3NUECKHUE BEIMYUHBI (Macca, 00bEM,
IUIOTHOCTB BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CHJla
TpeHus, JaBieHue (TBEPAOrO Teia, KUAKOCTHU, Ta3a), BHITAIKUBAIOLIAS CHJIa, MEXaHU4YecKas paboTa, MOITHOCTb,
IJIEYO CUJIbI, MOMEHT CHJIbI, KO3()(PHUIIMEHT MOJIE3HOTO JACHCTBUS MEXAHU3MOB, KUHETUYECKAs] U MOTEHIMATbHAs
SHEPrus), PU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUM CMBICI UCIOJIb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U
€IMHULBI (U3UYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

e XapaKTEepU30BaTh CBOICTBA TeJ, (PU3UUECKUE SIBICHHS W IPOIECCHI, MCIOIb3Ys MpaBHJIa CIOXKEHHUS CUJl (BIOJIb
OJIHOU TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUiIO paBHOBECHs pbryara (0J0Ka), «30J0TO€
IPAaBUJIO» MEXaHWKH, 3aKOH COXPAHEHHS MEXaHWYECKOW SHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMChIBATh €I0 MaTEMATUYECKOE BBIPAKEHUE;

¢ O0BACHATh (PU3MYECKHE SBIICHUS, TMPOLECChl W CBOMCTBA TEl, B TOM UYHCIE€ U B KOHTEKCTE CHUTYalHi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBICHEHUE U3 1—
2 JIOTMYECKUX LIAaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (M3MYECKUX SIBICHHM, (PU3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a/1a4M B 1—2 NEHCTBUS, UCTIONb3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PU3NUECKHIE BETUUNHBIL:
HAa OCHOBE aHaju3a YCJIOBHUS 3a/laud 3alUChIBaTh KPATKOE YCJIOBHUE, MOJACTABIATH (PU3MUYECKUE BEIMYUHBI B
(bopMyJIbl M TPOBOJIUTH PAcUEThl, HAXOAUTH CIIPABOYHbIE JIaHHbBIE, HEOOXOAUMBIE JIsl PELIECHU s 3a/1a4, OLICHUBATh
PEATMCTUYHOCTh MOTYYCHHON (PU3NYECKON BETNUUHBI;

e pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUThH MPH MOMOIIN (PU3UIECKHX METO/I0B, B OMMCAHUN UCCIIEI0BAHUS
BBIACIISATH MIPOBEPSIEMOE MPEANOJIOKEHNUE (TUIIOTE3Y), pa3nyaTh U MHTEPIPETHUPOBATH MOJYYEHHBIA pE3yJbTarT,
HAXOJUTh OIMUOKH B XOJE OIbITA, IeJaTh BBIBOJIBI IO €0 pe3yibTaTaMm;



¢ IPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUM WM (PU3MUECKHX CBONCTB Tel: (POPMYIHUPOBATH
IpoBepsieMble MPEATNOI0KEHHUS, COOMPaTh YCTAHOBKY U3 MPEIOAKEHHOTO 000pYyI0BaHUS, 3alUChIBAaTh X0 OMbITA
U GOpMYyITUPOBATH BHIBOJIBI;

* BBIIIOJIHATh MPSIMBIE M3MEPEHHUsI pACCTOSHHUSA, BPEMEHH, Macchl Tela, 00bEMa, CWJIBI U TEMIEPATYpPHI C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alUCHIBATH MMOKA3aHUS MPUOOPOB € YYETOM 3aaHHOU
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

o IPOBOJIUTH HCCJIECIOBAHUE 3aBHUCHMOCTH OJHON (PH3UYECKON BEIWYMHBI OT IPYrOd C UCHOIB30BAHUEM MPSMBIX
U3MEpPEHU (3aBUCUMOCTH IYTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHU JBMKEHUS Teja, CUJIbI TPEHMS
CKOJIbXKEHUS OT Beca Tela, KadyecTBa 00paObOTKU MOBEPXHOCTEH Ted U HE3aBUCUMOCTH CUJIbl TPEHUS OT IUIOIIAIU
COIPUKOCHOBEHHUSI TEJ, CUJIbl YNPYrocTH OT YJUIMHEHHUS NPYKHUHBI, BBITAIKUBAIOUIEH CHIBI OT 00bEMa
NOTPYXEHHON YacCTH Tella U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH TeNa, OT TNIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUM IJIaBaHUSI TEJ, YCJIOBUI paBHOBECHUS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUU Yy4€OHOTO MCCIIE0BaHuUs, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIELys MPEI0KEHHOMY
IUIaHy, (UKCUpPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH (DPM3MUYECKHUX BEJIMYMH B BUJAE NPEIIOKEHHBIX
TaOIuUI] U TpaUKOB, IeTaTh BEIBOJBI IO PE3yIbTaTaM UCCIICI0BAHUS;

o IPOBOJIUTH KOCBEHHBIE M3MEPEHMsI (PU3NUECKUX BETMYMH (TUIOTHOCTH BEIIECTBA KUAKOCTU U TBEPIAOTO Tema, cuia
TPEHHSI CKOJBKCHHSI, TABJICHHE BO3/yXa, BBHITAIKHBAIOIIAS CHJIA, JACUCTBYIOIIAs Ha MOTPYKEHHOE B KHUJIKOCTh
TENO, KO3(PUIMEHT IMOJIE3HOr0 JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIIEAYys MPEAJIOKEHHOM HMHCTPYKLIMH: TIPU
BBINIOJTHEHUH U3MEPEHUI cOOMpPaTh IKCIEPUMEHTANBHYIO YCTAHOBKY M BHIYUCIIATH 3HAYCHHE HCKOMOM BEJIMUHHBI;

e COOJNIOAATH MpPaBUIIa TEXHUKUA O€30MaCHOCTH MpHU padoTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBHSI TPUOOPOB M TEXHUYECKUX YCTPOHCTB: BEChl, TEPMOMETp, IUHAMOMETD,
COOOIIAIOIINECS COCY/ b, OapOMETp, pbluar, MOABMXKHBIN 1 HEMOABHKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTh;

e XapaKTepU30BaTh MPUHIIMIIBI AEUCTBUS U3YUYECHHBIX TPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOM HAa UX ONMHUCAHUS
(B TOM wymcie: TOIUIMITHUKH, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA MPECcC, MAaHOMETpP, BBICOTOMED,
MOPITHEBOW HACOC, apeoMeTp), WCMOJib3ys 3HAHUS O CBOMCTBaX (PHU3MYECKUX SIBICHUH U HEOOXOIWMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;



o IPUBOJIUTH MIPUMEPHI (HAXOIUTH HH(GOPMAIIUIO O TPUMEPaX) MPAKTUIECKOTO UCIIONb30BAHUS (PU3NUECKUX 3HAHUH B
MOBCEIHEBHOM >KM3HU i1 oOecmedeHuss O€30MacHOCTH MpH OOpalleHud ¢ MNpUOOpaMH U TEXHUYECKHUMHU
YCTPONCTBaAMH, COXPAHEHUS 3/I0POBbsI U COOJIIOICHHSI HOPM 3KOJIOIMUYECKOTO MOBEJICHHSI B OKpYKAIOILEel cperie;

e OCYILIECTBIISITh OTOOP UCTOYHUKOB MH(opManuy B MIHTepHETE B COOTBETCTBUM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIUXCS 3HAHUM M MyTEM CPAaBHEHMSI pa3/IMYHbIX MCTOYHHMKOB BBIICISATh MHPOPMALMIO, KOTOpas
SBJIAETCS IPOTUBOPEUYNBON MIIM MOKET OBITh HEJOCTOBEPHOM;

* ICTIOJIB30BATh MPY BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy (PU3HUECKOTO COJEPKAHMS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu MHrepHer, Bianerb INpuUEMaMU KOHCIIEKTHUPOBAHMUS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHbIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaLUU
(U3MYECKOro COAEepKaHUs, B TOM YHUCIE IMyOJIMYHO JeNaTh KPaTKHE COOOLIEHUS O Pe3ysbTaTaX MPOEKTOB WIIU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO MCHOJB30BAaTh W3YUYEHHBIN MOHATHUHBIA anmapar Kypca (pu3ukw,
COIPOBOKJIATh BBICTYIUICHUE IPE3CHTALNEN;

e [IPY BBINOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEAOBAHUN paclpenessiTh 0053aHHOCTU B TPYyMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/ladyaMU, CJIEIUTh 3a BBINOJHEHUEM IJIaHa JEWCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TPYNIIbl, BBICTPAaWBAaTh KOMMYHHKAaTHBHOE B3aUMOJECHCTBUE, YUYWUTHIBASI MHEHHE
OKPYXKaIOIUX.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnbie IIpakTuyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsl

Pazgen 1. ®usuka v €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
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1.2

1.3

dusndyeckue BEIIMINHBI

ECTGCTBGHHOH&Y‘IHBIP'I METO/ ITO3HAHUA

Uroro no pazgeny

6

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemiecTa 1 bubmorexa [JOK
' p - https://m.eds00.ru/7f416194
99 JIBH>XxeHne U B3aUMOJICIICTBUE YaCTHIL 9 bubmuorexa [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETTHEIE COCTORRMA BeIECTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBu:keHue U B3auMo/ieiicTBHE Tel
bu6mmoreka [JOK
3.1 M 3
CXAHIHCCROE ABHACHHC https://m.eds00.ru/7f416194
bu6mmoreka [JOK
32 Hneptut, Macca, 10THOCTS 4 https://m.edso00.ru/7f416194
bubmuorexa [JOK
: .B 14
3.3 Cuna. Bupt cnn https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 HaBnenue. [lepenayua naBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
' TeJlaMM, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
4.2 JlaBrieHHE KUIKOCTH 5 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo0.ru/7f416194

bubmuorexa [JOK
4.3 ATMochepHoe AapiIciie 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEePrust
bu6mmoreka [IOK
>1 Paora u MOIHOCTE 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie Mexai3MbI > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/7f416194
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBneHns npupoabl
2 ®dusnvecKkue ABICHUS 1
3 dusnyecKue BeIUIHHBI U UX 1
HU3MEPEHHUE
Vpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPHU MTOMOIIH 1 1
JKUJIKOCTHOTO TEPMOMETpA U JaTUnKa
Temneparypbl"
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOILBIO MOJIeNEN
VYpok-uccnenoanue "[IpoBepka
6 TUIIOTE3bI: JAIbHOCTh MOJIETA IapUKa, 1 1
MYIIEHHOTO0 TOPU30HTAIIBHO, TEM
Oosblie, yeM OoJblie BHICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
BEILECTBA
bu6mmoreka [IOK
8 JIBM>KeHME YacTHUII BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OIbITHI 110

9 HaOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
razoBy»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUIN
1 Bojbl. O000IIIEHNE 10 pa3aeny bubnuorexa [JOK
«IlepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA
MexaHn4yeckoe ABUKEHUE.
12 PaBHOMEpHOE U HEPAaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHUE
bu6mmoreka [IOK
13 CkopocTs. EAMHHLEL cKopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubnnorexka [JOK
Tell https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemiecTBa. PacueT mMaccel bu6mmoreka [IOK
1 o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
MJIOTHOCTH TBEPOTO TEIay»
18 Pemenue 3agau nmo teme "IL1OTHOCTH bu6mmorexa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cwita Kak XapakTepHUCTHKA
19 B3aumopencTaus tei. Cuna
ynpyrocty. 3akoH ['yka
20 JlaGopaTtophnas pabora «3yueHue

3aBUCUMOCTH PACTSKCHUSA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) IpyKUHBI OT
HPUIIOKEHHOM CHITBD)

21 SBnenue Tarorenus. Cumia TsHKECTH
CBA3b MEXY CHUJION TSKECTH U

22 Mmaccoii Tena. Bec Tena. Pemienue bubmiorexa LIOK

e i | https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuia TSKEeCTH

93 Cwiia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Usmepenue cui. Iunamome

p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue ByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM MPSIMOM bubmorexa HOK
. p ) https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAs CHIT

97 Pemenue 3agad mo reme
"PaBHonelicTBytomas cui"

28 Cuua TpeHus u e€ Buapl. TpeHue B bubnunorexa [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabora «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CUJIbI JaBJICHUS U bubmmorexa LIOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITIOBEPXHOCTEMN

30 Pemenue 3agau Ha onpeneneHne
PaBHOCHCTBYIOLIECH CUIIbI

31 Pemenne 3anauy no remam: «Bec bubnmoreka [JOK

tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuy, «Cunbly, «PaBHoaeicTByOMIas
CHII»

KonTtponpnas pabora no Temam:
«MexaHn4eckoe JABMKeHUe», «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«I'padrueckoe n300pakeHne CUIT,
«Cuipl»
Hasnenue. CriocoObl yMEHBIICHUS U bubnnoreka [JOK
33
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiienue ra3a. 3aBHCUMOCTD
34 aBJIeHH Tra3a oT 00bEMa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIEPaTyphl
Ilepenaua naBneHus: TBEPALIMU
35 Tenilen )Kfl KOCTSIMH U iiaMH 3aKoH bubmorexa HOK
> AL ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUJIKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JICHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no teme «/laBienue B bubmuorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38
Coobmatompecs cocya! https://m.edsoo.ru/ff0a2970
39 I'mopaBinyeckuii mpece bubmorexa LOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. IlopiiaeBoi
JKUJTKOCTHBIM HacoC
41 ATmochepa 3eMiIH U IPUYUHBL €€ bubnnorexka [JOK
CYIIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

U3mepenne aTMOChEpHOTo JTaBIICHHS.

https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 JIaBJICHUS OT BBICOTHI HaJl YDPOBHEM bubmmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapometp-anepousa. ArmocdepHoe bubnnoreka [JOK
JIaBJICHUE Ha Pa3JIMUHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agayg mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 IIOTPY’KEHHOE B HUX TEJIO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6nmoreka [JOK
JICHCTBYIOIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUIKOCTB)»
JlaGopatopHasi paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
TeNa B BOZE OT 00bEMa MOTPYyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJIKOCTh YaCTH TeJa»
bubmuorexa [JOK
S0 Hnapatie Ten https://m.edsoo.ru/ff0a3a96
JlaGopartopHas paboTa
51 "KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKH 1
omnpezaeneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3agau no remam: «IlnaBanue bubnmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cya0B. Bo3nyxoninaBaHuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
U ra3oBy

https://m.edsoo.ru/ff0a3654

KontponsHas pabora o Teme

53 «/laBiieHHe TBEPBIX T, JKUJIKOCTEH

U Ta30B»
bubmuoreka [JOK

>4 Mexartirieckast pagora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MorKHOCTE. EAHHHIE MOTHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoranue "Pacuér

56 MOITHOCTH, Pa3BUBAEMOM MPH 1
noanéMe 1o Jjiectuune"

57 [IpocTsie MexaHu3Mel. Peryar.

PaBHOBecue cuit Ha ppruare
Poryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHas paboTa 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHUi paBHOBECHS https://m.edsoo.ru/ff0a478e
peIaara

59 Pemrenne 3a1a4 1o teme «Y CIOBUA bu6mmorexa [IOK
paBHOBECHUs pblUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nosnesHoro neicTpus
Mexanu3ma. Jlaboparopnast pabora

60 . 0.5
«3mepenune KII/] HaknoHHOM
MIJIOCKOCTH

61 Pemenne 3agau mo reme "Pabora, bubmuorexa [JOK
MoimHocTh, KITJT" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckas SHEprusi. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernyeckas v notreHuaibHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

Y POK-3KCIIEPUMEHT I10 TeMe
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
M3MEHEHHUs KUHETUYECKOU 1
MOTEHIIMATBLHON SHEPTUH MPU
CKAaTBIBAHUH TE€JIa TI0 HAKJIOHHOU
IJIOCKOCTH"

KoHTpoinbHas pabora 1o Teme
«PaboTta 1 MOIIIHOCTB. DHEPTHUS»
PesepBHelit ypok. Pabora ¢ Tekctamu
o Teme "MexaHudeckoe aBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Peseprublit ypok. PabGota ¢ Tekctamu
no teMe "JlaBneHue TBEPABIX TeN,
JKUJKOCTEH U Ta3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHslit ypok. Pabora ¢ Tekctamu
no reMe "Pabora. MomHoOCTb.
Ouneprug"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka: 7-i kace: 0a30BbIM YPOBEHb: yueOHHUK, 7 kiacc/ [Tepeimkun .M.,

NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



