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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3MKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTE€NbHONM MPOTPaMMBbl, MPEICTABICHHBIX B
OI'OC OO0Q, a takxke ¢ ydéToMm ¢enepanbHON padodeld MporpaMMbl BOCTIMTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera «Dusnkay.

Conepxanue mnporpaMMmbl 1O (HU3UKE HANpaBIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOyYarONIMXCS M OpraHU3alMI0 H3Yy4YeHUs
¢u3MKu Ha JEATENbHOCTHOW OcCHOBe. B mporpamMme mo ¢u3uke y4duTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mnpeaMera B peanusauuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM U METAIPEMETHBIM pe3ysibTaTaM OOyuYeHHUsS, a TaKKe
MEXIPEAMETHBIE CBSA3M E€CTECTBEHHO-HAYUYHBIX YU€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma 1o (¢u3MKe yCTaHABIMBACT paclpeielieHne y4eOHOro maTepuana
no rogaM oOydeHus (Mo KjaccaM), MpeajiaraeT NPUMEPHYIO MOCJIEI0BaTEIbHOCTh
U3yYEHHUs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MIPEIMETHOTO COACPKAHUS U yuETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroXCS.

[Iporpamma 1o ¢usuke pa3paboTaHa C MEAbI0 OKa3aHHs METOAWYECKOU
MOMOIIH YYUTEIIO B CO3IaHUU paboUuell mporpaMMBbI 10 y4eOHOMY MIPEIMETY.

®duszuka SBISETCS CHUCTEMOOOPA3yIOMIKUM Ui €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (hPHU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
U3y4aeMbIX XUMUEH, OMOJIoTuel, acTpoHOMUeH u Quznyeckoi reorpadueid, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAyUHYI0 KAapTUHY MHpa, MPEIOCTaBIsACT HauOojee SICHBbIC
oOpa3ipl MPUMEHEHUs] HAyYHOTO0 METOJa IMO3HaHWSA, TO €CTh CHoco0a MOMydeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 riaBHBIX 33/ad (PU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOMT B (DOPMHUPOBAHUM €CTECTBEHHO-HAYUYHOW TIPAMOTHOCTH H
MHTEpeca K HayKe Y 00ydJaronuxcs.

Nzydenne ¢pusnku Ha 6a30BOM ypOBHE MPEAIIONAraeT OBJIaICHUE CIEIyOIINMH
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTECTBEHHO-HAy4YHYI0 TPAaMOTHOCTb:
HAy4YHO OOBSCHATD SBJICHUS;

OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHNUS;
MHTEPIPETUPOBATh JAaHHBIE W WCIOJB30BaTh Hay4yHbIE JJOKa3aTelbCTBA MJIs
MOJTyY€HUs BEIBOJIOB.

[lenmn wu3yueHuss (u3MKKM HA YpPOBHE OCHOBHOTO 00MIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenoaaBanus ydeOHoro mnpeamera «@Pu3uka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepalinm, peaau3yomux OCHOBHbIE
oO1eoOpazoBarenbHble  MPOrpaMmbl,  yTBepkAEHHOW  pemieHueM  Kosteruu



MunuctepctBa npocBenieHus Poccuiickoii deneparuu (mpoTtokon ot 3 mexadps
2019 r. Ne [IK-4BH).

Henu uzyvyenus: pusukm:
npuoOpeTeHre WHTEpeca M CTPEeMIICHHS OOydYarolmuxcsi K HaydYHOMY HW3YUYEHHIO
IPUPOBI, PA3BUTHE WX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUI O HAyYHOM MeETOoAe To3HaHus u (HopMHpOBaHHE
HCCJIEIOBATENIbCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBJICHUSM;
dbopMHpOBaHHME HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HU3Y4YEHUSI OCHOB
CTpPOEHHUS MaTepuu U QyHAaAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopmMHpoBaHUe NMPEACTABICHUIN O POl PU3UKH AJI PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE MPEJCTAaBICHUN O BO3MOXKHBIX cdepax Oyaymed npodeccHoHaIbHOMI
NeSITeTbHOCTH, CBS3aHHOW ¢ (DU3MKOHM, MOJArOTOBKA K JajbHEHIIEMy OOYUYEHUIO B
ATOM HAIpaBJICHUU.

JlocTrkeHre 3TUX 1Lejiel MporpaMMel Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIErO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONMINX 3a1a4:
npuOOpeTeHNuEe 3HAHUW O JAUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOOpeTeHNEe YMEHUW OINUCHIBATh U OOBACHATH (U3UUECKUE SIBICHHUS C
MCIIOJIb30BaHNEM TIOTYYEHHBIX 3HAHU;
OCBOGHHE METOJIOB PEIHICHHS NPOCTEHIIUX pPACYETHBIX 3aJad C HCIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENIECH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;
pa3BUTHE YMEHUW HAOIIONATh TPUPOJHBIC SBJICHUS W  BBINOJHATH OTBITHI,
nabopaTopHble paOOThl U SKCHEPUMEHTAIBHBIE UCCIENOBAHUS C HMCIOJIb30BAHHEM
M3MEPUTENbHBIX TPUOOPOB;
OCBOEHHE TPUEMOB pabOThl ¢ nHpoOpMaluen (GU3NYECKOro COACPKAHUS, BKIIOUAs
UH(GOPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (U3UKHU, aHAIU3 U KPUTHUECKOE
OIICHHBaHUE WH(OPMAITIH;
3HAKOMCTBO CO cdepamu mnpodhecCHOHAIBHOM JeATeNbHOCTH, CBS3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX
(bu3HUecKol HayKH.

Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

oOpazoBanusi oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B Hefenio).

[Ipenyaraemelii B mporpamMme 1o (PU3UKE MEepeyYeHb JIA0OPATOPHBIX padOT U
OTIBITOB HOCHT PEKOMEHJIATEIbHBIN XapaKTep, YUYUTENb JIeNaeT BHIOOp MpOBEICHUS
7a00paTOPHBIX pPabOT W OMBITOB € YYETOM WHAUBUIAYAIBHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHHUN, TpPEIaraéMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOT0 3K3aMeHa 1o (U3HKe.



LA S

1.
2.

COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka O npupoze. SBineHus npuponsl. OUNYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbL. M3Mepenue duzmueckux BeanuuH. Dusznyueckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHBIE HAyKH H3YYalOT MPUPOIY.
EcTecTBeHHO-HAay4YHBIN METOJ MO3HaHUS: HAOJOJIEHUE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBW)KEHHE THIIOTE3, OJKCIIEPUMEHT II0 IPOBEPKE THIIOTE3,
oObsicHEeHHe HaOmogaeMoro spjieHusA. OnucaHue QGU3UYECKUX SIBICHUH C
MIOMOIIBIO MOJIEJICH.

Jlemoncmpayuu.

MexaHudeckue, TEMIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®dusnueckre MNpuOOPHl U Mpoleaypa NpPSIMbIX H3MEPEHUH AaHAJIOTOBBIM U
UM (POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre EHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOopa.

N3mMepenue pacCTOsIHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoOB MalbIX TEN.

W3mepenne Temmneparypbl Npy MOMOIIM KUAKOCTHOTO TEPMOMETpA M JIaTYMKa
TEMIIEpaTyphl.

[IpoBenenne nccaeaoBaHus MO MPOBEPKE TMITOTE3bI: TAJbHOCTh MMOJIETA MIAPUKA,
MYIIEHHOTO0 TOPU30HTAJIBLHO, TEM 00JIbllIe, 4YeM OO0JIbIIIE BHICOTA ITyCKAa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemiecTBa: aroMbl M MOJEKYJbl, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkenune wyactui] BemiecTBa. CBs3b CKOPOCTH JIBM)KEHMSI YaCTHI[ C
TemrnepaTypoil. bpoyHoBckoe aBwkenue, nuddysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE T'a30B, JKUJAKOCTEH U TBEPIBIX
(KpUCTaJIIIMYECKNX) TeJl. B3anMMOCBSI3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJIApHBIM cTpoeHneM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

Hab6nronenne OpoOyHOBCKOTO JIBHKECHUS.
Hab6nronenune nuddysun.
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HaOnronenue sBieHUH, OOBSICHAIONIMXCS MNPUTSHKEHUEM WIM OTTAIKMBAHUEM
YacTHUL| BELIECTBA.

Jlabopamopnvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (poTorpaduii).
OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe IBWKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABWKEHHH. Pacu€r mytu u
BPEMEHU JIBUKECHHUS.

SlBnenue unHepuuu. 3aKOH HMHEpIUU. B3amMoaencTBHe Ten Kak MpUYMHA
W3MEHEHUSI CKOpPOCTH JBIDKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsA3b IUIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHULIEC
0o0bEMa BelecTBa.

Cuita Kak XapaKTepUCTHKA B3aMMOAEUCTBU Tesl. Cuina ynpyrocTd U 3aKOH
['yka. I3mMepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTCHUS U CUja
TsokecTd. Cuhila TsDKeCTM Ha JApyrux IulaHerax. Bec tenma. HesecomocTs.
CnoxeHue cwil, HANpaBJIEHHBIX MO OJHOM MNpsAMOW. PaBHOJEHCTByrOIIas CHIL
Cuna Tpenus. TpeHHE CKONBXKEHUS W TPEHHE MOKOos. TpeHue B IpUpOJe U
TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBH>KEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHEMHOTO ABUKEHHUS.
HabGmronenue siBjeHUST HHEPIIHUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TEIl.
CpaBHeHHME Macc 0 B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopnvie pabomel u onvimol.
OmnpeneneHue CKOPOCTH PABHOMEPHOTO JIBHXKEHHMS (ILIApUKA B KUJIKOCTH, MOJIEITU
AIIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).
Onpenenenue cpeAHel CKOPOCTU CKOJIbKEHUA Opycka WM IIapukKa [0
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.
OMBITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (AedopMaliuu) Npy>KUHbBI
OT IPUJI0KEHHON CUJIBL.
OnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIBI TPEHHSI CKOJILKEHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.
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JlaBnenue. CriocoObl YMEHBIIICHHWSI W yBEIWYCHUs AaBicHus. JlaBmeHue
rasza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa, Temrieparypsl. [lepenaua naBienus
TBEPABIMU TENaMU, KUJIKOCTSIMU M razamu. 3akoH [lackans. [THeBmaTuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mapocraTuyeckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emun u atmMocdepHoe naBieHue. [IpUynHBI CylIecTBOBAHUS
Bo3mymrHONW o0oouku 3emiu. Ombit Toppuduenmm. M3mepenune armocdepHOTO
JaBJieHUsl. 3aBUCUMOCTh aTMOC(EPHOr0 MaBJIEHUS OT BBICOTHI HaJl YPOBHEM
Mopst. [Ipubops! 1ist u3MepeHus aTMochepHOro JAaBJICHHUS.

JelicTBue )KUJIKOCTH M ra3a Ha NOrpyKEHHOE B HUX Te€J0. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH AABJIEHUS ra3a OT TEMIIEpaTyphl.

[lepenaua naBiIeHUS KUJKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW 4YacTH Tela U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHusl TeN: IUIABAHUE WM TIOTPY>KEHHUE TEl B 3aBUCHMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U JKUJKOCTH.

Jlabopamopnvie pabomel u onvimel.

HccnenoBanre 3aBUCHMOCTM Beca Tejla B BOJE OT 00bEMa MOTPYXEHHOU B
JKUJIKOCTh YaCTH Tea.

Ornpenenenue BBITAJKUBAOIIEH CHIIBI, ACHUCTBYIOIIEN Ha TEJIO, MOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEH CHJIBI, JEUCTBYIOIIEH HAa TEJIO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbITEI,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITQJKHBAIONICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00hEMA MOTPYKEHHOM B KUJIKOCTh YaCTH
T€Ja U OT MUIOTHOCTU XKUJKOCTH.

KoncTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHUE JIOJKU U OMpelesieHne €€
IPYy30II0ABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBmiio
paBHOBecus pbryara. [IpuMeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTmdeckas W NOTEHUHANbHAs JHEPTUs.
[IpeBpamieHyie OAHOTO BHAA MEXAaHWYECKOM DSHEPruuM B JPYyrod. 3aKoH
COXPaHEHUS YHEPTUU B MEXaHUKE.

Jemoncmpayuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

Omnpenenenne paboOThl CUJIBI TPEHUS HPU PABHOMEPHOM JIBMJKEHUHM Teja I10
TOPU30HTAJIbHOU IIOBEPXHOCTH.

HccnenoBanne yciioBH paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

M3yueHue 3aK0HA COXPaHEHHsI MEXaHUYECKON YHEPTUN.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuenue pu3uku Ha ypoBHE OCHOBHOI'O O0IIEr0 00pa30BaHUs HAIPABJICHO
Ha  JOCTIXKEHUE  JIMYHOCTHBIX,  METANpPEIMETHBIX W  MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare wu3ydenus (U3MKM HA YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBaHus y oOydaronierocsi OyayT cqpopMUpPOBaHbI CIEAYIONINE JTUYHOCTHBIE
pe3yJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— IIPOSIBJICHUE MHTEpPEca K MCTOPUU U COBPEMEHHOMY COCTOSHHMIO POCCUHCKON
bu3nUecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;

2) rpaxJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

— OCO3HAaHHME BAXHOCTHU MOPAIBHO--3TUYECKUX MPUHIHUIOB B ACATEIbHOCTU
YUY€HOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPUATHE ICTETHUUECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUA:

— OCO3HAaHME IIEHHOCTH (U3MYECKOM HayKh KakK MOIIHOTO WHCTPYMEHTa
IO3HAHUS MHUpPA, OCHOBBI Pa3BUTUS TEXHOJIOTMH, BaKHEWILIEW COCTaBIISIOLIEH
KYJIbTYPBI,

— pa3BUTHE HAy4YHOU JI0003HATEIBHOCTH, HMHTEpEca K MCCIEI0BaTEIbCKON
NesTEeIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOLUOHAJIBLHOI0 0JIATONOJTYYHA:
— OCO3HaHWe IIEHHOCTH Oe30omacHOro o0pas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJ O€30MacHOro TMOBEACHUS Ha
TpaHCHOpPTE, HAa JOpOTax, C AJIEKTPUUYECKUM M TEIJIOBBIM OOOPYIOBaHUEM B
JIOMAIITHUX YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTh HaBBIKA pPedIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIUOKY
Y TaKOTO e MpaBa y APYyroro 4ejIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AaKTHUBHOE YyYacTH€ B pEIICHUM NPaKTUYEeCKUX 3a1ad (B paMKax CEMbH,
00pa30BaTEeNbHON OpraHU3aIlK, TOPO/a, Kpasi) TEXHOJOTUYECKOW U COLUATbHON
HaIpaBJIEeHHOCTH, TPEOYIOIIKUX B TOM YUCIIEe U PU3NYECKUX 3HAHMI;



— MHTEPEC K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccuit, CBsI3aHHBIX C (DU3UKOMT;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTalus Ha NpUMEHEHHE (PU3MYECKUX 3HAHUN ISl peIlleHHs 3a]ad B
0o0JIacTU OKpYJKalIIel cpeapl, IJIaHUPOBAHHUS TIOCTYNIKOB M OLIEHKH HX
BO3MOYKHBIX TMOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

— OCO3HaHHME TIJ00aJILHOIO XapaKTepa SKOJOTMYECKHUX Mpo0JIeM H MyTer ux
pelieHus;

8) amanranMM K M3MEHAKIIUMCH YCJIOBHAM COUHAJIBHOH WU MPHUPOAHOM
cpeabl:

— MOTPEOHOCTH BO B3aMMO/ICHCTBUY TIPU BHITIOJTHEHUN UCCIICIOBAHUI U TTPOCKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCT OMBITY U 3HAHUSM JIPYTHUX;

— TOBBILICHUE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUUYECKYIO
JIESITETbHOCT;

— NMOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHUCIIE (OPMYIHPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHHEe Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JiacTu
busuKy;

— IJIAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (PU3UUECKUX 3HAHUIA;
— CTpEeMJICHUE aHAJIM3UPOBATh W BBIABIISTH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OIICHKAa CBOMX [JEWCTBUM C YYETOM BIMSHMS HAa OKPYXKAIOLIYI Cpexdy,
BO3MOXKHBIX IJ1I00aJIbHBIX TIOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS MpoOrpamMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
obOmero  oOpazoBanusi y  oOywaromerocs — OyayT  copmMupoBaHbl
MeTanpeJaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIHEC M03HABATCIIbHBIC
yHHUBEpCaJdbHbIC y4eOHbIC JICHCTBHSA, KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC
yueOHbIe ACHCTBHSI, PETYJISTUBHBIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHaBJIMBATh CYIIECTBEHHBIM TPU3HAK KJIacCU(PUKAIMKM, OCHOBAHUA IS
0000IIIeHNS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;



BBISIBIIATH TPUYUHHO--CJICJICTBEHHBIE CBSI3U MPHU U3YUYEHUN (U3HYECKUX SBIICHUN
U TIPOLIECCOB, JENaTh BHIBOJBI C MCIIONIb30BAHUEM JICTyKTUBHBIX U HHIyKTUBHBIX
YMO3aKIIOYeHNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;
CaMOCTOATENLHO BBIOUpATh CHOCOO pelieHus y4eOHOM (u3MUecKon 3aaaydu
(cpaBHEHHE HECKOJIbKUX BapHAHTOB pelIeHUs, BEIOOp Hanbosee MOoaXOIsIIero ¢
y4E€TOM CaMOCTOSATEIBHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

MCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
IPOBOJUTH MO CaMOCTOATENbHO COCTaBJIEHHOMY IUIaHY OMbBIT, HECIIOXHBIN
bu3MYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAINIO, TOIYYCHHYIO B
XO/JI€ UCCIIEAOBAHNUS WA SKCIIEPUMEHTA;

CaMOCTOSITENILHO  (POPMYJIMPOBaTh OOOOIIEHHUS U BBIBOJBI [0 pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a
Tak)K€ BBIIBUTATh MPEANOJIOKEHUS 00 WX pa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH Pa3InYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIllpOChl IPHU TIOUCKE U O0TOOpE
uH(OpPMAIMU WM JAHHBIX C YYETOM MPEMJIOKEHHOW Y4yeOHOW (u3HUecKon
3a]a4H;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH  HHGOPMAIIHIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,

CaMOCTOATENILHO BBHIOMPATHh ONTUMAJIbHYIO (OpMY TpEACTaBICHHUS WHOOpMAIUU
U WUTIOCTPUPOBATH peIllaeMble 3a7adyd HECJIOKHBIMH CXEMaMH, ArarpaMMaMH,
MHOU rpaMKoi U UX KOMOMHALIMSIMHU.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:

B X0Jie 00CYXJeHHUsI yueOHOTO MaTepHalia, pe3yabTaToB JIaA0OPATOPHBIX padOT U
MIPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI U BBICKA3bIBAThH
U7ieH, HaIlEJICHHbIC Ha peIIeHHE 3a/a4dl M TOJIepKaHue OJarokenaTelbHOCTH
OOIICHMS,

COTIOCTAaBIISATh CBOM CYXACHHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB JIHAAJIoOra,
OOHapyXUBaTh Pa3IUUUE U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJIMYHO TIPENCTaBIATh PE3yNbTaThl BBIMOJIHEHHOTO (PU3MYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHMUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUIYATHHOU
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



NPUHUMATD II€JIM COBMECTHOM AESITeNbHOCTH, OPTaHU30BbIBATh JEHCTBUS MO €€
JOCTIDKEHUIO: pacHpeleNisiTh poJid, O00CYXJIaThb IPOLECChl U  Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITOJIHATE CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOTO Pe3yibTaTa 1o CBOEMY
HAMpaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
OLICHMBAaTh KadyeCcTBO CBOETO BKJIaJa B OOMMI NPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiCTBUSA

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbl B JKU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOUIMX MAJis
perieHus pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B pA3JIMYHBIX  MOAXOAaX  MPUHATHS  PELICHUM
(MHAMBUAYAJbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEILICHUI TPYIIION );
CaMOCTOSITENIFHO COCTaBJIATh AITOPUTM PEIIeHUsT (PU3NUECKON 3a/1a4i WM TUIaHa
UCCIIEJOBaHMSI C YYETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATH MPEJIaraeMble BapUaHThl PEIICHHUIA;

nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Mpejiararh IjaH €€ U3MEHEHNS],
OOBSICHATh MPUUYUHBI TOCTHKEHUS (HEAOCTUIKEHUSI) pe3ysIbTaToOB JESTEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(GU3MYECKOTO MCCIENOBAaHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIIOBUSAM;

CTaBUTh C€Osl Ha MECTO JPYroro 4ejaoBeKa B XOJE clopa WM JAMCKYCCHUH Ha
HAy4HYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;

npuU3HaBaTh CBOE MpaBO Ha OIMIMOKY MpH pelIeHUH (PU3MUECKUX 3343y WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KJjacce TIpEIMETHBIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMCHHN:
WCIIOJIb30BaTh TOHATHS: (PU3MYECKHE M XUMHUYCCKHE SBJICHHUS, HAOIIOJCHUEC,
OKCIICPUMEHT, MOJCNIb, THUIIOTE3a, CAUHUIBI (U3UYCCKUX BEIIMYHUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BEIlecTBa (TBEPAOE, KUJKOE, Ta3000pa3Hoe),
MEXaHHUYECKOE JIBIDKCHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEHHOE),



TPAeKTOPHsI, paBHOJAEUCTBYIOIIAs cuia, nedopManus (ynpyras, rmiacThudeckas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

paznuuath sBIeHUS (auddy3usa, TEIIOBOE MBIKEHHWE YacTUI[ BEILIECTBa,
PaBHOMEPHOE JABUKEHHE, HEPABHOMEPHOE JIBMKEHUE, NHEPLUS, B3AUMOJCHCTBHE
T€Jl, PaBHOBECUE TBEPIBIX TEJI C 3AKPEIUIEHHOW OCBIO BpAILICHUS, Iepenada
JaBJICHUS TBEPABIMU TENaMU, KUIKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JIaBlICHUE,
IUIaBaHUE TEJ, NPEBPALLEHUS MEXAaHWYECKOW SHEPrHuH) I0 ONUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIMX JaHHOE
busnuecKoe SBICHHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBIICHUU B OKpPYKaIOIIEM
MUpEe, B TOM 4HcClie (PU3NUeCKue SIBICHHUS B TPUPOJIC: MPUMEPHI JBUKEHUS C
Pa3JINYHBIMHA CKOPOCTSIMU B )KMBOM U HEXKMBOM NPUPOJE, AEUCTBUE CUIIBI TPEHUS
B MPUPOJIC€ U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS HA >KMBOW OpraHU3M,
IJIaBaHUE PhIO, phIYaru B TeJie YeJIOBEKa, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO
3a/1a4y B y4€OHYIO0, BBIACISITH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa Te€JI W (DU3UYECKUE SBJICHUS, HCIOJIb3YS
busnyeckue BeMUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTb, CPEAHSS CKOPOCTh, CHJIA YNPYIOCTH, CUJa TSDKECTH, BEC TENa, CHJIa
TpeHus, JaBiieHue (TBEPAOro Teja, *KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA,
MeXxaHu4ecKas padoTa, MOILIHOCTb, IUIEUO CHJIbl, MOMEHT CHJIbI, KO3(P(UIIUEHT
MOJIE3HOTO JEHUCTBHUSI MEXAHU3MOB, KMHETHYECKass M MOTEHUHAIbHAS SHEPrus),
IpU ONMHUCAHWHM TIPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICI HCIOIb3YyEMBIX
BEIIMYMH, WX OOO3HAYEHUS M CAUHMIBI (PU3NYECKUX BEJIWYUH, HAXOIUTh
(GopMysbl, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYIO BEJIUYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTHh TpadUKd H3YUYCHHBIX 3aBUCUMOCTEH (U3UYECKUX
BEJINYUH,;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS W MPOLIECCHI, UCIOJIb3YS
npaBWia CJIOXEHUs cui (BI0JIb OJHOW mpsiMoil), 3akoH ['yka, 3axon Ilackars,
3aKOH ApxuMmesa, MPaBWJIO paBHOBECHs pbluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHUKHU, 3aKOH COXPAHEHUs MEXaHUYEeCKOW »JHEepruu, NpH HTOM JaBaTh
CIIOBECHYIO (OpPMYIMpOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3M, CTPOUTHh OOBSICHEHHE H3 1—2 JIOTHYECKUX
maroB ¢ oOnopo Ha 1-2 U3y4YeHHBIX CBOWCTBA (PUBUUYECKUX SIBICHHM,
bu3MYeCcKuX 3aKOHA WM 3aKOHOMEPHOCTH;



pemats pacu€THble 3amaud B 1—2 AeCTBHsI, MCHOJB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHANIM3a YCIOBUS 3ajaud
3allMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (DU3MUECKHE BETUYUHBI B (POPMYJIBI
U MPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHBIE JlaHHBIE, HEOOXOAUMBIE IUIf
pelieHus 3aJay, OLIEHHWBATh PEATMCTUYHOCTh IOJIYYEHHOH (U3HYECKOi
BEJIMYMHBI,

pacro3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOUIN (PU3NIECKUX
METOJIOB, B ONHMCAHUU HCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE IMPEAIIOIOKEHHUE
(runotesy), pa3inyaTb U MHTEPIPETUPOBATH MOIYUYEHHBINH PE3yJbTaT, HAXOAUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €70 PE3yIbTaTaM;

IPOBOJNUTH OIBITH MO HAOIIONEHUI0 (PU3NYECKUX SBICHUNA WM (PUIUIECKUX
CBOMCTB Ten: (OpMyJIMpOBaTh IPOBEPSEMBbIE MNPEANOJIOKEHUSI, COOHpAThH
YCTAaHOBKY W3 TMPEAJIOKEHHOr0 O0O0OpYJOBaHMSA, 3alUCBhIBATh XOJ ONbITa U
(GbopMyJIHpOBaTh BHIBOJIBI;

BBITIOJHATH TPSMBIE HU3MEPEHUS PACCTOSHHUSA, BPEMEHH, MAcChl Tena, o0bhEma,
CHJIBI U TEMIIEPATypPhl C MCIOJH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB,
3aKMChIBATh IOKa3aHUs MPUOOPOB C yYETOM  33JaHHOM  aOCOJIFOTHOM
HOTPEIIHOCTH U3MEPEHMUI;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMYUHBI OT
JPYTO# C UCTIOF30BAaHUEM TIPSIMBIX U3MEPEHUI (3aBUCUMOCTH TIyTH PaBHOMEPHO
JBUKYIIETOCS Tela OT BPEMEHU JIBIDKEHUS Tela, CHIIBI TPEHUS CKOJIBKEHUS OT
Beca Teja, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUJIBI
TPEHUsI OT IUIOIIAM CONPUKOCHOBEHHS TEJ, CUJIbl YOPYTOCTH OT YJUIMHEHUS
IPYKHUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTpyKEHHOM 4YacTU Tena U OT
IUTOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY’KEHO TEJO, YCIOBHA MJIaBaHUS TEJN, YCIOBUN PaBHOBECHS phluara
u OJIOKOB), y4acTBOBAaTh B TUIAHMPOBAHWU YYEOHOTO HCCIEAOBaHHS, COOMPATH
YCTAaHOBKY M  BBINOJIHATH HM3MEPEHMsI, Clenysl MpeAJIOKEHHOMY IUIaHy,
¢dbuKcHpoBaTh PE3yNbTAThl MOJYYCHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIE TPEIJIOKEHHBIX TaOMUI] W TpaduKoB, HenaTh BBIBOJALI 1O pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOIUTH KOCBEHHbIE M3MEpPEHUs! (PU3MUECKUX BETUYMH (IJIOTHOCTH BEIIECTBA
KHUJKOCTH M TBEPAOrO Teja, CUJa TPEHHUS CKOJIbXKEHHs, TaBJICHHE BO3/yXa,
BBITAJIKMBAIONIAS CHJIA, ACHCTBYIONIAS Ha MOTPYKEHHOE B IKHUIKOCTH TEIO,
KO3(QPUIIMEHT  MONEe3HOTO  JEWCTBUS  MPOCTHIX  MEXaHWU3MOB),  CJeays
OpEJIOKEHHOW  MHCTPYKUUHU: TPU  BBINOJHEHWHM HM3MEPEHUHA CcoOupaTth
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYEHUE HCKOMOM BEIUYUHBL;
COOIO/IaTh TpaBWJIA TEXHUKHA O€30MacHOCTH TpH padoTe C JabopaTOpPHBIM
o0opy10BaHUEM;



yKa3bIBaTh TPUHIIMAIBI JACHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIMAIOIIMECS] COCYIbl, OapoMmeTp, phIyar,
ITOJIBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

XapaKTepU30BaTh MPUHIIMIBI JCHCTBUS WM3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHMS (B TOM YHKCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJIONIPOBOJIA, THUAPABIMYECKUNA TIPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBON
HAcOC, apeoMETp), WCIOJB3YysS 3HAHUS O CBOWCTBAX (M3MYECKUX SBJICHUA WU
HEe00X0auMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHl (HAXOAUTHh WHGOPMAIMIO O TMpPUMEpax) MPaKTUYECKOTrO
UCIIOJIb30BaHUsl (PU3NUYECKUX 3HAHWUU B MOBCEJHEBHOM KW3HU Jis oOecreueHus
0€30MacHOCTH MpHU OOpallleHHH C MPUOOpaMHU U TEXHUYECKUMHU YCTPONCTBAMHU,
COXpPAaHEHHS 37I0POBbS W COOJIIOJIEHHUS HOPM HKOJOTHYECKOTO TIOBEJICHHS B
OKPYIKaIOIIEH CpeE;

OCYUIECTBJISATH OTOOP MCTOYHUKOB MH(popMaru B MIHTEpHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU U MyTEM
CpPaBHEHHMS Pa3JIMYHBIX UCTOYHUKOB BBIACISITH MHPOPMAIUIO, KOTOpas SIBISICTCS
POTUBOPEUYUBOUN HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBIMOJIHEHUM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKaHUs, CIIPABOUYHbIE MAaTEPHAIIbI, PECYPChI CETU
NutepHer, BianeTh NpuUEMaMH KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE
2-3 WCTOYHMKOB WH(popManuu (U3HMIECKOTO COACpKAaHUS, B TOM YHCIIE
nyOJMYHO JienaTh KpaTKUE COOOIIECHUS O pe3yjbTaTaxX MPOCKTOB WM y4eOHBIX
MCCIICIOBAHUM, TIPU 3TOM TPAMOTHO MCIIOJb30BATh W3YUYECHHBIN TOHSITUWHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHHUE MPE3EHTALIUECH;

IpU  BBHIMOJHEHWHW YYEOHBIX TPOEKTOB M  HCCIEIOBAHUN  pachpenessiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTABJICHHBIMU 3aJa4aMHt, CJICIUTH 32
BBLITIOJIHCHUEM IUIaHA JICMCTBUM, aJCKBATHO OIICHMBATh COOCTBEHHBIN BKJaJ B
JEATENIbHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE,
YUYUTBIBAS MHEHUE OKPY KAIOIIHX.
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1.1 Pusuia - Hayka 0 npupoze 2 https://m.edsoo.ru/7f416194
bubanoreka [JOK
12 PU3HIECKHC BEIHHEI 2 1 https://m.edsoo.ru/7f416194
. Bubnmoreka IIOK
1.3 EcTtecTBeHHOHAYUYHBIH METO]T TO3HAHUS 2 1 httos://m.edsoo.ru/ 7416194
Wroro no pasaeny 6
Pa3nes 2. IllepBoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
butnuoreka IJOK
2.1 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
99 JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII 2 1 Bbu6mmoreka IJOK
' BEILIECTBA https://m.edsoo.ru/7f416194
Bubnmoreka IJOK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 httos://m.edsoo.ru/ 7416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
Bbutnuoreka IIOK
31 Mexanuueckoe aBmxenne 3 https://m.edsoo.ru/7f416194
bubnuoreka IJOK
3.2 Mnepups, macca, mioTHocTs 4 1 https://m.eds00.ru/7f416194
bu6 OK
3.3 Cuna. Bugpl cun 14 1 2 nonmorera Ll

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

DJIEKTPOHHBIE

Ne (uudposbie)
HaumeHnoBanue pa3aesioB H TeM NPOrpaMMbl Koutpoasubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
Hroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
[asnenue. Ilepenaya naBneHus TBEpAbBIMU Bubanorexa [IOK
4.1 3 )
TEJIAMM, )XUJIKOCTIMU U razaMu https://m.edso00.ru/7f416194
bubanoreka [JOK
4.2 HaBieHue KuAKOCTH 5 https://m.edsoo.ru/7f416194
Bubnmoreka IIOK
4.3 ATMOC(epHOE TaBeHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B y 1 3 Bubmnmnorexa LIOK
' HUX TeJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
butnuoreka IJOK
51 Pabora 1 MomHoCTE 3 1 https://m.edsoo.ru/7f416194
Bubnmoreka IJOK
5.2 IIpocTEIe MeXaHH3MBL 5 1 https://m.edso0.ru/7f416194
butnuoreka IIOK
5.3 Mexanuueckast SJHeprus 4 1 1 https://m.edsoo.ru/7fA16194
Hroro no pazneny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
N KoauyecTBo yacoB Jara JyieKTpoHHbIEe HU(POBLIE
u/n Tema ypoka Beero Konrtpoabnbie | IlpakTnuyeckue T o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcel

1 ®dusuka — HayKa o npupoje. SBieHus 1
MIPUPOIBI
Ddu3nvecKue SBICHUS
®u3nuecKue BeIMYMHBI U UX U3MEPEHUE
Vpok-uccnenosanue "M3mepenue

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETPA U JAaTUMKA TeMIIepaTyphl"

5 MeTtobl HayuyHOro no3HaHus. Onucanue 1 bubmorexa LIOK
(GU3MYECKHX SIBJIEHHUH C IIOMOIIBIO MOJIENIEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:

6 JATBHOCTH MOJETA IIapuKa, MyIIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

7 Crpoenue BeniecTBa. ONbITHI, JOKa3bIBAIOIINE 1 Bubnuorexa [JOK
JUCKPETHOE CTPOEHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMIKEHHE YacTHIl BEIISCTBA 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO 1 1
TETIJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperatHble COCTOSIHUSI BEIIECTBa 1
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

11 O6o006menue mo pazaeny «lleppoHavanbHbIC 1 Bubmuorexa LIOK

CBCIACHUA O CTPOCHUU BCIICCTBA»

https://m.edsoo.ru/ff0a0378
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KoaunyecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabsnsie = IIpakTnuyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3y4yeHHust
padoThI padoThI pecypcbi
12 Mexannueckoe ABUKeHUE. PaBHOMEpHOE 1 1 bubmuiorexa [IOK
HEPABHOMEPHOE JIBUKECHUE https://m.edso0.ru/ff0a05c6
Bubnmoreka IIOK
13 Cropocts. Enurunet cropoctu 1 https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU IBUKCHUS 1 bubmrotexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
Bubnmoreka IIOK
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell 1 https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemiecTBa. Pacuer Macchel 1 00beMa bubnuoreka [JOK
16 1 _
TeJIa 10 €r0 MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue 1 1
TJIOTHOCTHU TBEPJIOTO TEJIay
18 Pemenue 3amau nmo teme "IlmoTHOCTE 1 Bubnuotexa IJOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cwta kak XapakTEepUCTHKA B3aUMOICHUCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (aedopMariin) 1 1
MPYKUHBI OT MPUIIOKEHHON CUIIBD»
21 [[SIBneHne TaroTenus. Cuita TSHKECTH 1
CBsi3b MEX1y CUJION TSXKECTH U MAccoil Tena.
22 Bec tena. Pemenue 3amau o teme "Cuiia 1 Bubmrorexa LIOK
) A https://m.edsoo.ru/ff0al778
TsKecTH"
Cuiia TSKeCTH Ha JpYTruXx IJIaHeTax. Bu6nuoreka [JOK
23 1 .
Pu3nyecKne XapaKTEPUCTUKHU IIaHET https://m.edsoo.ru/ff0a1502
24 W3mepenne cuit. JluHamMmoMeTp 1 Bu6nuoreka [JOK
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KoaunyecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabsnsie = IIpakTnuyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3y4yeHHust
padoThI padoThI pecypcbi
https://m.edsoo.ru/ff0al8cc
Bubnmoreka IIOK

25 Bec Tena. HesecomocTs 1 https://m.edsoo.ru/ff0al778

26 Ciio’)keHue ABYX CHJI, HAPABJIEHHBIX MO0 OJTHOM 1 Bubnuotexa IJOK
npaMoii. PaBHomelCTByOIAs CUIl https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau no reme "PaBHonelicTByOMIas 1
cun”

28 Cwiia TpeHus u e€ Bubl. TpeHue B IpUpoAe U 1 Bubanorexa [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKCHHUSA OT 1 1 Bbubnuotexa IJOK
CUJIBI JaBJICHUS U XapaKTepa https://m.edSOO.I’U/ffO&lCCS
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3anau Ha onpenenenue 1
PaBHOACHCTBYIOLIEN CUIIBI
Pemenue 3agau no remam: «Bec Tenay, _ 10K

HOJIMOTCKA

31 «Fpaqmqechoe n3zo0paxenue cum, «CUib, 1 https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAST CHIDY
KonTpomnpHas paboTta o Temam:

32 «MexaHnnueckoe ABWKEeHHEY, «Macca, 1 1
MJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHue criny, « CHITB)

33 Jasnenue. CriocoObl yMEHbBIIICHUS U 1 Bubmuorexa [IOK
yBeHI/II‘IeHI/Iﬂ JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTb JIABJICHUS ra3a OT 1 Bubmuorexa [IOK

00bEMa, TeMIepaTypbl

https://m.edsoo.ru/ff0a2376
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KoaunyecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabsnsie = IIpakTnuyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3y4yeHHust
padoThI padoThI pecypcbi
35 Hepez[aqa JTaBJICHUS TBEPABIMHU TEIIAMU, 1 Bbubanoreka [JOK
JKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XUAKOCTH Y rase, BbI3BaHHOE 1 bubnuorexa [JOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad no teme «/laBieHue B 1 bubanoreka [JOK
JKUJIKOCTH U ra3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubanoreka [JOK
38 Coobmaromecs cocy bt 1 https://m.edsoo.ru/ff0a2970
. Bubnuoreka IIOK
3 TPuppasiieckuii npece 1 https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHeBO# KUIKOCTHBIN HACOC 1
41 ATMocdepa 3emMiu ¥ IPUUHMHBI €€ 1 Bub6nmnoreka [IOK
CyIlIECTBOBaHUSI https://m.edsoo.ru/ff0a2b5a
butnuoreka IJOK
42 Bec Boznyxa. ATmochepHoe naBieHue 1 httos://m.edsoo.ru/ff0azbsa
43 H3mepenne armocdepHoro aapneHus. OmnbIT 1 bubimoreka [IOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHUS OT 1 Bbubnuotexa IJOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATmochepHoe qaBieHne 1 bubimoreka [IOK
Ha pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmochepHoe 1
JnaBieHue"
47 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B 1 Bubmuorexa LIOK
HUX TeN0. ApXHUME0Ba CUlia https://m.edso00.ru/ff0a3276
48 JlaboparopHas pabota «Onpenenenue 1 1 Bu6muorexa [JOK
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KoaunyecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne JlaTta
Tema ypoka Kontpoabsnsie = IIpakTnuyeckue o0pa3oBaTe/IbHbIE
n/n Bceero U3y4yeHHust
padoThI padoThI pecypcbi
BBITAIKMBAFOIICH CHIIBI, IEUCTBYIOIICH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTH)
JlaboparopHuas pabota no teme «lccrnenoBanue
49 3aBHCHMOCTH Beca Teja B BOAE OT 00hEMa 1 1 bubmorexa LIOK
. a https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KUIKOCTh YaCTH TEJIa»
bubanoreka [JOK
50 I1napaspe Ten 1 https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpyHnpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U 1 1
onpenenaeHue e€ rpy30nobEMHOCTH"
Pemenue 3agau no remam: «IlmaBanue cynos.
52 Bo3ayxomnaBanue», «JlaBieHue TBEPABIX TEI 1 Bubmrorexa LIOK
y N ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEN U ra30B»
53 KontponbHas padota o teme «JlaBienue 1 1
TBEPABIX TEN, )KUIAKOCTEU U ra30B»
butnuoreka IJOK
4 Mexatmrieckas pabota 1 https://m.edsoo.ru/ff0a3f82
Bubnnoreka [IOK
95 MowHOCTS. EAHHATIE MOITHOCTH 1 https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1 1
pa3BHBAaEMOM MPHU MOIBEME O JeCTHHIIE"
57 IIpocteie Mexanu3mbl. Peruar. PaBHOBecHe cuil 1
Ha pblyare
Prruaru B TexHuKe, OBITY U IPUPO/IE. .
Bubmoreka IIOK
58 JlabopaTtopHast pabota «HcciaenoBanue 1 0.5 1

YCJIOBI/Iﬁ PAaBHOBCCHS pbIyara»

https://m.edsoo.ru/ff0a478e
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KoaunyecTBo yacoB

DJIeKTPOHHBIe HU(POBLIE

Ne JlaTta
wn Tema ypoka Beero Kountpoabsnbie = IIpakTnueckue u3ysenus o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcbi
59 Pentenue 3amau mo teMe «Y CIOBUSI paBHOBECHUA 1 Bbubanoreka [JOK
peryara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBust
60 Mexanu3ma. JlaboparopHas pabota 1 0.5
«3mepenne KIIJl HaKIIOHHOM IIJIOCKOCTHY
61 Pemenue 3amau no teme "PabGoTta, MOLTHOCTB, 1 Bubanorexa [IOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas 3Heprus. Kunernueckas u 1 Bbubnuotexa IJOK
[IOTEHLIMAIbHAS DYHEPTUA https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHSI MEXaHUYEeCKOW YHEPTHH 1 Bubmuorexa HOK
P P https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
64 "DKcneprMEeHTaNIbHOE OIpe/IeJIeHHE N3MEHEHHUS 1 1
KMHETUYECKOU M MMOTEHINAJIbHON SHEPTUU IIPH
CKaTBhIBAHHUH TeJIa TT0 HAKJIOHHOW TIJIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u 1 1
MOIIIHOCTb. DHEPTUD»
66 PesepsHbliil ypok. Pabota ¢ TekcTamu 1o Teme 1 Bubmnorexa [{OK
"MexaHudeckoe IBuxKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepsHslit ypok. PaGora ¢ TekcTamu 1o Teme 1 Bubmnorexa [{OK
" JlaBieHnE TBEPBIX TEJ, )KUIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1
"PaboTa. MomHocTs. Jueprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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YYEBHO-METOJINYECKOE OBECITIEYEHUE OBPA30BATEJIBHOTIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» ®usuka, 7 xknacc/ [lepsimkun .M., IBanos A.U., AkiimonepHoe o0IeCTBO
«3narensctBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI IUISA YUUTEJIA

1.MeToandeckoe nocodue s yuutens: dusnka. 7-9 k. Tematudyeckoe
nanupoBanue A.B. Ileppimikun - M.: [IpocBelienue.

2. Coopnuk 3aaa4 o pusuke. 7-9 k. A.B. [lepoimkun, Dx3amen, M., 2016.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



