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IHOACHUTEJIbBHASA 3AIIMCKA

Copeprxanue mporpaMMbl HarmpaBieHO Ha GOPMUPOBAHKUE €CTECTBEHHOHAYYHON IPAMOTHOCTH YJallXCsl U
OpraHu3aIMIo U3ydyeHUs (PM3UKU Ha JIeATEIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH IIpeIMETa
B peanuzauuu TpedoBanuit ®I'OC OOO Kk niaHUPYEeMbIM JIMYHOCTHBIM U METANIPEAMETHBIM pe3ybTaTaM
o0ydeHus1, a TakKe MEXIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YIEOHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHUsI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢duznku — cucteMooOpa3yronmii i eCTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY
($u3UYECKre 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM, U3ydaeMbIX XUMHEH, OMO0JIOTHEH, aCTPOHO MUEH
u ¢usnyeckoi reorpadueii. duznka — 3TO MPEIMET, KOTOPbII HE TOJBKO BHOCUT OCHOBHOH BKJIaJl B
€CTeCTBEHHOHAYYHYIO KAPTUHY MUPa, HO U MIPEAOCTABIISIET HauboJee sicCHbIe 00pa3iibl TPUMEHEHU S HAy4HOTO
METO/1a TTIO3HaHU4, T.€. CI10co0a MoydeHUs JOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHner, ¢usznka — 3T0
MPEIMET, KOTOPBIM HAPSYy C IPYTUMU €CTECTBEHHOHAYYHBIMH MTPEIMETaAMH JIOJDKEH JaTh IMKOJIbHHUKAM
MpeICTaBJIeHUE 00 YBIEKATEIIBHOCTA HAYYHOTO MCCIICAOBAHUS M PAJIOCTH CAMOCTOSTEIIBHOTO OTKPBITHS
HOBOTO 3HAHUSI.

OnHa u3 IaBHBIX 33714 (M3HUYECKOT0 00pa30BaHUs B CTPYKType 00Iero oOpa3oBaHUs COCTOUT B
(dopMUpPOBaHNHU €CTECTBEHHOHAYYHOI TPAMOTHOCTH U MHTEPECa K HaAyKe y OCHOBHOM Macchl 00yJaro Lxcs,
KOTOpBIE B AaJbHEWINEM OymyT 3aHSTHI B CAMBIX pa3HO 00pa3HbIX cdepax aesteabHocTH. Ho He MeHee
BAKHOMU 3a7jaueil SBIICTCS BBISBICHUE U TTOITOTOBKA TAIAHTIMBBIX MOJIOJIBIX JIIOJCH AJIsl MPOJAOIDKEHUS
o0Opa3oBaHus U JalbHEHIIeH npodecCHOHaNbHON AesITeIbHOCTH B 00JIACTH €CTeCTBEHHOHAYYHBIX
MCCIIeIOBAaHUN U CO3IaHUU HOBBIX TeXHOJIOTUH. COracHO MPUHATOMY B MEKIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, «EcTecTBeHHOHAy4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMATh aKTUBHYIO
IPakJaHCKYIO MO3ULIMIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aH HBIM C €ECTECTBEHHBIMH HayKaMH, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UesIMU. HaydHO rpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBaTh B ApryMEHTUPOBAHHOM OOCYKICHUU MPOOIEeM, OTHOCSIIMXCS K €CTEeCTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TpeOYyeT OT HEero CleIyOUMX KOMIIETEHTHOCTEM!:

— Hay4HO OOBSICHATH SABJICHU A,
— OICHUBATb U IIOHUMAThb 0COOEHHOCTH HayY4YHOI'0 MCCJICAOBAHUA,
— HHTCPHOPETUPOBATE JaHHBIC U HMCII0JIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA IMMOJTYYCHHA BHIBOIOB.

W3ydenne (usnku criocoOHO BHECTH PELIAIOIMI BKIAA B GOPMH POBaHHE €CTECTBEHHOHAYYHOI
TPaAaMOTHOCTH OOYYarOIMXCSl.

HOEJIN U3YYEHUSA YYEBHOI'O IIPEJMETA «®U3UKA»

Henw nzyuenust Gu3nKu Ha YpOBHE OCHOBHOTO 00ITIeTO 00pazoBaHms ornpeeneHsl B Konmenmun
npenoiaBanus yaueOnoro mpeamera «dusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit denepanum,
pea3yIMX OCHOBHBIE 00IIE00pa30BaTENbHBIE MMPOTPAMMEI, YTBEPKIEHHOM pemenneM Komnernu
MunucrepctBa npocsenieHus Poccuiickoit @enepanuu, npotokoi ot 3 aexadps 2019 r. Ne [TK-4BH.

Henun uzyuenus pusnku:

— npuoOpeTeHre HHTepeca U CTPEMIICHUS O0YJalONMXCs K HAydHOMY M3Y4EHUIO MPHUPOIBL,
pa3BUTHE MX MHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

— Pa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ O HAYYHOM METOJC IMO3HAHUA U (1)OpMI/IpOBaHI/Ie HCCIICO0BATCIIbCKOTO
OTHOUICHUA K OKPYXXAIOIUM ABJICHUSM;



— (dopMHUpOBaHHE HAYIHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa H3yuyeHUsI OCHOB CTPOCHUS MATEPHH U
(hyHTaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

— (dopmupoBaHUe MPEACTABICHU O poiiu (DU3UKH ISl PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

— pa3BUTHE NPEICTABICHUIN 0 BO3MOXKHBIX cepax Oyayiied mpodeccuoHaabHOM 1eSTeNbHOCTH,
CBSI3aHHOM C (DM3MUKOI, MOATOTOBKA K JaJIbHEHIIeMy 00y4e€HHUIO B TOM HalpaBJICHHH.

JlocTH>KeHUE ATHX Lieeld Ha ypOBHE OCHOBHOTO 001IeTO0 00pa3oBaHus 00eCTI€YMBACTCS PEIICHUEM
CIICTYIOIIMX 3a7ad:

— an06peTeHHe 3HAHUH O JAUCKPCTHOM CTPOCHHH BCHICCTBA, O MCXAaHUYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MArHUTHBIX U KBAHTOBBIX ABJICHUAX;

— mnpuoOpeTeHre YMEHHU I ONKUCHIBATh U OOBSICHITH (PU3NUYECKHE SBJICHHS C UCIIOIb30BaHUEM
MOJIYYEHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEHIIMX PACUETHBIX 33724 C UCTIOJIE30BAHNEM (PU3HUECKIX
Mojeliel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHC YMCHI/Iﬁ Ha6JIIO,Z[aTB NpUPOAHLIC ABJICHUA WU BBIITOJIHATH OIIBITHI, naGopaTopH bIC pa6OTLI n
OKCIICPUMCHTAJIBHBIC HCCIICAOBAHU C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE MPUEMOB pabOTHI ¢ MHPOpMaLMel (PU3MUECKOTro coaep KaHUsl, BKIOUas HH(opMaruio o
COBPEMEHHBIX JOCTHKEHUAX (PU3UKU; aHaJIN3 U KpUTHUYECKOE OLICHMBAaHKE NH(QOpMalLINK;

— 3HAKOMCTBO cO cepamu mpodecCHOHANTBHON NeATeIbHOCTH, CBA3aHHBIMU C (M3UKOU, 1
COBPEMCHHBIMU TEXHOJIOTHAMN, OCHOBAHHBIMHA HAa JOCTUKCHUAX (1)1431/[‘-16CKO§I HAayKu.

MECTO YYEBHOI'O ITPEIMETA «®U3UKA» B YYEBHOM IIVIAHE

B coorBerctBun ¢ ®I'OC OOO ¢usuka sBisieTcsi 00s3aTeNBHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

o0mero obpazoBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT usydeHue Gu3nku Ha 6a30BOM ypoBHE B 7
KIacce B 00béMe 68 yacoB mo 2 yaca B HEHEIIO.



COJEPKAHUE YYEBHOI'O IIPEJJIMETA

Pazneu 1. ®u3nka u e€ poJib B NO3HAHNHU OKPY:KaIOLIEro MUpa
®du3uka — HayKka 0 MpUpoe, u3ydaeT Gu3nueckue SBJICHUS: MEXaHUUYECKUE, TEIJIOBbIE, JIEKTPUUYECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckre BeaTuuuHbl. M3mepenne ¢pusndeckux BennunH. Ousndeckre mpuoopsl. [lorpemmHocTts
U3MepeHn. MexayHapoaHas cucTeMa €IMHUII.

Kak ¢m3uka u gpyrue ectecTBEHHbIE HayKH U3ydaroT npupony. EctecTBeHHO HaydHbI METO]] TO3HAHUSL:
Ha0II0JIeHUE, TOCTAaHOBKA HAYYHOTO BOMPOCA, BHIABHIKEHUE THIIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTE3,
oOBsicHenne HabmoqaeMoro sBieHus. Onucanue GU3NIeCKuX SBJICHUM C TOMOIIBIO MOJIEIICH.

JdeMoHcTpanun
1. MexaHuyeckue, TeMI0BbIE, JIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. ®usuyeckue TpubOpkI U MpoIeaypa MPSAMBIX H3MEPEHUI aHAJIOTOBBIM U IIU(POBBIM MPHUOOPOM.

JlabGopaTopHbie padoThl M ONBITHI

1. Onpenenenue LEeHbI JEIEHNS IIKaJIbl M3MEPUTEIBHOTO MpuOOpa.

2. 3sMepeHne pacCTOSHUH.

3. Usmepenue 00bEMa KUIKOCTU U TBEPAOIO TeA.

4. Onpenenenue pa3MepoOB MaJlbIX Tell.

5. I3mepeHue TeMieparypbl IpH MOMOIIM >KUIKOCTHOTO TEPMOMETpa U JaTYMKa TEMIIEPaTYpHI.

6. [IpoBenenue uccieqoBaHus MO IPOBEPKE TMIOTE3bI: NATbHOCTh MOJIETA APUKA, MYIIEHHOTO
TOPU30HTAIBLHO, TEM OO0JIbIIE, YeM OOJIbIe BHICOTA ITYCKA.

Paznean 2. IlepBoHayajibHbIE CBe/ICHUS O CTPOCHMH BeElIECTBA

CtpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pazMepbl. OMbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE
BelecTBa. ONBITH, T0Ka3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue yactull Bemecta. CBsi3b CKOPOCTU JIBHKEHUSI YACTHULL C TeMIiepaTypoil. bpoyHoBckoe
nBuxenue, muddysus. BanmoaeiicTBre YacTuIl BelIecTBa: MPUTSDKEHUE U OTTAJIKUBaHUE.

ArperaTHbl€ COCTOSHUSI BEIIECTBA: CTPOCHUE I'a30B, KUJIKOCTEH U TBEPABIX (KPUCTALIIUNYECKUX) TEJl.
B3anmocBs3p MEXly CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX U UX ATOM HOMOJIEKYJISIPHBIM
crpoenreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI. B3aMOCBSI3p MEX Iy CBOM CTBaMH BEILECTB B

Pa3HbIX arpC€raTHbIX COCTOSAHUAX U UX ATOMHOMOJICKYJISIDHBIM CTPOCHUCM. Ocobennoctu arperaTHbIX
COCTOSIHUH BOJBI. OcobenHocTH arperaTHbIX COCTOSTHH I BOJBI.

JdeMoHcTpanun

1. HaGmronenre OpOyHOBCKOTO JBHIKEHUSL.

2. Habmonenue nuddysuu.

3. HabGnronenue siBneHuil, OOBSICHSIIOMMXCS MPUTSHKEHUEM HIIM OTTAIKWBAHUEM YacTHIl BEIIECTB.

JlaGopaTopHblie padoThI M ONBITHI
1. Ouenka quameTpa aToMa METOIOM PsIoB (C HCIOB30BaHUEeM (hoTorpadmii).
2. OnpITHI 10 HAOTIOICHUIO TEIIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO TPH TSHKEHU L.

Pa3nea 3. /IBuskeHUe ¥ B3auMo/ie HCTBUM

Mexanunueckoe IBUXKeHHE. PaBHOMEpHOE 1 HepaBHOMEpHOE ABUkeHue. CkopocTs. CpeHss CKOpOCTh IPH
HEPAaBHOMEPHOM JIBUKEHHUU. PacuéT nyrn 1 BpeMeHU JBH>KEeHUs. PABHOMEpHOE M HEPAaBHOMEPHOE JIBU -
xeHue. Ckopoctb. CpeaHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBU)KEHUHU. PacuéT myTu 1 BpeMeHU ABUKEHUS.

SBnenue HHCpUOUU. 3aKoH HHCPUUHU. B3aHMOﬂeﬁCTBHe TCJI KaK MPUYMHA UBMCHCHUA CKOPOCTHU JABUKCHU A



Ten. Macca kak Mepa HHepTHOCTH Teda. [toTHocTh BemecTBa. CBs3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYIN B
enuHuIIe 00BEMa BEIECTBA.

Cuula Kak xapakTepucTruka B3auMojencTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl
MOMOIIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cujia TsbkecTu. Cuila TshkecTH Ha apyrux mianerax (MC).
Bec Tena. HeBecoMmocTs. CoxeHUE CUIl, HAIPABJIEHHBIX 110 OJJHOM npsiMoii. PaBHoneicTByromas cui. Cuna
Tpenus. TpeHue CKobKeHHs U TpeHue nokos. Tpenue B npupoze u rexuuke (MC).

JdemoHcTpauuu

1. HaOmroneHye MeXaHM4EeCKOrO IBUKEHUSA TENA.

2. I3MepeHne CKOpOCTH MPSMOJIMHEHNHOTO IBUKEHUSL.

3. HaGnronenue siBleHUS] HHEPLMH.

4. HaGmroneHue n3MEHEHUsI CKOPOCTHU MPU B3aUMOJICUCTBUM TE.
5. CpaBHEHHME Macc 1O B3aU MOJICH CTBUIO TEIL.

6. Ciio>xeHH€e CHJI, HallPaBJIEHHBIX I10 OAHOW MPSMOM.

JlaGopaTopHbie padoThI H ONBITHI
1. Onpenenenre CKOPOCTH PAaBHOMEPHOTO JIBM)KEHHS (IIApUKa B KUIKOCTH, MOJENHU AJIEKTPHUUECKOTO
ABTOMOOMJIS U T. T1.).

2. Onpenenenue CpeTHe CKOPOCTH CKOJIBKEHUS Opycka WU MIApHKa MO HAaKJIOHHOM MJIOCKOCTH.
3. Onpenenenue NJIOTHOCTU TBEPIOTO TeNA.

4. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshKeHU (e GopMaIiiu) IpyKHUHBI OT MPHII0KEHHOU
CHUIBI.

5. OTBITHI, IEMOHCTPUPYIOIIME 3aBUCHMOCTD CHJIBI TPEHUS CKOJIL)KEHUS OT Beca Tejla U Xapakrepa
COIPHKACAIONIMXCS TTOBEPXHOCTEH.

Paznea 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH M Ta30B

JHasnenne. CiocoObl yMEHBIIICHUS M YBETTUUEHUS JIaBlieHus. JlaBieHue ra3za. 3aBUCUMOCTh JIaBJICHUS ra3a
ot 00B€Ma, Temmepatypsl. [lepenaua maBneHUs TBEPABIMU TEIAMH, KUJIKOCTSIMH U ra3aMu. 3akoH [lackais.
[THeBMaTHYEeCKHE MAIIMHBI. 3aBUCUMOCTD JTAaBJICHUS KUJKOCTH OT TIyOUHBL. [ MaApocTaTuueckuii mapaiokc.
Coobmaronmecs: cocynbl. ['uapaBirdeckue MEXaHU3MBI.

Atmoctepa 3emmu u atmocdepHoe naBineHue. [IpuuuHbI CyliecTBOBaHUS BO3AYIHON 000JOUYKH 3EMITH.
OmnbiT Toppuuennu. M3mepernue atMochepHOro JaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! 115 n3mepenust atMochepHOro aBieHUsL.

JleficTBUE )KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BeiTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena. IInaBanue ten. BozgyxonnaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYpHI.

. Ilepenaya naBiIeHUS )KUIAKOCTBIO U FA30M.

. Coobuaronpecss cocyasl.

. 'mopaBnnueckuii nmpecc.

. [IposiBienune aecTBUs aTMOC(PEPHOTO JTaBJICHHUSI.

. 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TIJIOTHOCTH KU IKOCTH.
. PaBeHCTBO BBITAIKMBAIOILEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

NN BN

8. YcnoBue miaBanus TEIL: IJIaBaHUE WU MOTPYKCHHUC TCII B 3aBUCUMOCTH OT COOTHOMICHU S IIOTHOCTEH
TCIa U ) KUIAKOCTH.

JlaGopaTopHbie padoThI H ONBITHI
1. MccnenoBanue 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa TOTPYKEHHOM B KHUJKOCTh YaCTH TeJa.

2. OnpeneneHyie BRITATKUBAIOIICH CUJIbI, IEHCTBYIONIEH Ha TEJO, TOTPYKEHHOE B KUAKOCTD.



3. I[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJO B )KUAKOCTH, OT MacChl Tela.
4. OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTD BHITAJIKUBAIOLLECH CUJIBI, ICUCTBYIOIEH HA TEJIO B KUIKOCTH,
0T 00bE€Ma OTPYKEHHOM B )KHAKOCTh YaCTH TeJa U OT MIJIOTHOCTH KU KOCTH.

5. KoncTpyrpoBaHue apeoMeTpa Wi KOHCTPYHPOBAHHUE JIONKH U ONpeeeHue € Tpy30MnoAbEMHOCTH.

Paznea 5. Pabora u MmoumHocTh. JHeprust

Mexanunyeckasi paboTa. MOIIHOCTb.

[IpocTelie MexaHU3MBI: pbIuar, OJI0K, HAKITOHHAs TIOCKOCTh. [IpaBmiio paBHOBecHs peryara. [lpumenenue
MpaBuJia paBHOBECHUS pbluara K 670ky. «3o510Toe mpaBuiio» Mexanuku. KIITJ[ mpocThIx MexaHHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas >Heprusi. Kunernyeckas u noreHuuaibHas sueprus. [Ipespamenue ognoro Buaa
MEXaHUYECKON PHEPTuu B APYroi. 3aKOH COXpaHEHUS SHEPTHUU B MEXaHUKE.

JdeMoHcTpanun
IIprmepsl NPOCTHIX MEXaHU3MOB

JlaGopaTopHbie padoThbI M ONBITHI

1. OnpeneneHue pabOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHHUH TeJa IO TOPU30HTATbHON
MTOBEPXHOCTH.

2. UccnenoBanue yclIOBU paBHOBECHS phlyara.

3. N3amepenne KI1J] HakTOHHO#M MIJIOCKOCTH.

4. I3yyeHnue 3aKk0OHa COXPAHEHHSI MEXaHUYECKOW SHEPIUM.



INTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATDBI

N3ydenue ¢usuku B 7 K1acce HAMPABICHO HA JOCTHKEHUE O0YJaIONMMUCS TUYHOCTHBIX,
METaNpeIMETHBIX U MIPEAMETHBIX PEe3yJIbTATOB OCBOCHHS yUeOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATbBI
Ilampuomuueckoe ¢ocnuTanue:
— TIPOSIBJICHHE HHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (DM3MUECKO HayKu,

— HOCHHOCTHOC OTHOIICHUEC K JOCTHXKCHUAM pOCCI/IﬁCIG/IX y‘léHHX (1)I/IBI/IKOB.

Fpa.?f('oaHCKOE u dyxoeuo-upaecmeeuuoe eocnumanue.:
— T'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6Cy>KI[CHI/II/I 06H_ICCTB€HHO-3H8HI/IMBIX N 3TUYCCKUX HpO6J'ICM,
CBA3AHHBIX C IPAKTUYICCKUM ITPUMCHCHUCM JOCTHUXKEHHU M (1)I/I3I/IKI/I;

— OCO3HAaHHC BaA’KHOCTU MOPAJIBHO-3TUYCCKUX TPUHIUIIOB B ACATCIBbHOCTH y‘-IéHOI‘O.

Icmemuueckoe socnumanue:

— BOCHPUATHEC 3CTCTUUCCKUX KaUCCTB (I)H3I/I‘{CCKOI‘;I HayKu: eé rapMOHUYHOIO IMOCTPOCHU A, CTPOTOCTH,
TOYHOCTH, JIAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME IIEHHOCTH (M3NYECKOM HAYKH KaK MOIHOTO WHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHU S TEXHOJIOTU I, BaXKHEHUIIIEH COCTABJISIONICH KYIbTYpHI;

— Pa3BHUTHUC Hay‘IHOﬁ J'II-O603H8.T6J'IBHOCTI/I, HHTECpPECA K HCCIEIOBATEIILCKON NEATEIBHOCTH.

Dopmuposanue Kyabmypusl 300p06bs U IMOUUOHAILHO20 O1A20NOYUUA:
— OCO3HaHME [IEHHOCTH 06€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUPE,
BYKHOCTH IIPaBUJI O€30M1aCHOTO MOBEICHUS HA TPAHCIIOPTE, HA I0POTaX, C AJIEKTPUYECKAM U TETLIOBBIM

O60py,ILOBaHI/IeM B JOMAIIHHUX YCJIIOBUAX;

— c(opMHpPOBAHHOCThH HaBBIKA peqUIEKCHH, MIPU3HAHKUE CBOETO MTPaBa Ha OMOKY U TaKoTro K€ MpaBay
JPYroro 4ejaoBeKa.

Tpyooesoe socnumanue:
— aKTHBHOE y4acTHe B PELICHUHU NMPAKTUUYECKUX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPOAA, Kpas)
TEXHOJIOTUYECKON U COIMaIbHOW HAIPABICHHOCTH, TPEOYIOIMX B TOM YKCIE U (PU3UUECKUX 3HA

HUW;— WHTEpEC K MPAaKTHUYECKOMY H3Y4eHHIO Npodeccuii, CBSI3aHHBIX ¢ (PU3UKOH.

IKonozuueckoe eocnumanue:
— OpHUCHTAIMA HAa IPUMCHCHUC (1)H3PI‘-ICCKI/IX 3HAHUU JJIs peuiCHUA 3a1a4 B obmactu oxpymaromeﬁ
CpCabl, MIIAHUPOBAHUA ITOCTYIIKOB U OLICHKN UX BO3MOKHBIX IMOCJICICTBUM IJIS oxpyncaromeﬁ

Cpelbl;— OCO3HaHHE INIOOATHHOTO XapakTepa OSKOJOTHMYECKHX MpoOIIeM M ITyTel MX pelleHHS.

Aoanmayusa odyuaroue2oca K usMeHAIOWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeOdbl:

— MNOTPeOHOCTh BO B3aMMOJICHCTBHUY IIPU BHITTOJIHEHU U UCCIIEI0BaHUN U TPOEKTOB (PH3NUECKOI
HAIPABJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM JPYIHX;

— TIOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Y€pe3 NMPAKTUYECKYIO JEATEIbHOCTD;



— TOTPeOHOCTh B JOPMUPOBAHNHU HOBBIX 3HAHUI, B TOM 4K CIIe GOPMYITUPOBATH UJCH, ITOHSTHUS,
TUMOTE3bl O (PUNUYECKHX OOBEKTaX U SIBICHUSIX,

— OCO3HaHHE IEPUIIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 001aCTH (DM3UKU;
— TUIaHUPOBAHME CBOETO Pa3BUTHUS B IPUOOPETEHU U HOBBIX (PU3M UECKUX 3HAHUN;

— CTpeMJICHHE aHAIU3UPOBATh U BBISIBJIATH B3aMMOCBSI3U IIPUPO b, OOIECTBA U SKOHOMUKHU, B TOM
YHCIIE C UCIOJIB30BAHNEM (PU3NYECKIX 3HAHUH;

— OIICHKa CBOMX JACUCTBUH C yIETOM BIIMSIHUS Ha OKPYKAIOIIIYIO CPEy, BO3MOXHBIX TT100aTbHBIX
MOCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATbBI

YHUBEpCAIbHBIE TI03HABATEIbHbIE ICHCTBUSA

ba3zoevie nozuueckue oeiicmeun:
— BBIABJIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUN );
— YCTaHaBJIMBATh CYIECTBEHHBIM MPHU3HAK KIacCH(UKAIIMH, OCHOBAHUS 151 0000IICHNS 1 CPaBHEHUS;

— BBIBJIATH 3aKOHOMCPHOCTU U IMTPOTUBOPCUUSA B paCCMATPUBACMBIX (I)aKl“aX, JaHHBIX U Ha6J'IIOIICHI/I$[X,
OTHOCAIIUXCA K (bl/ISI/ILIeCKI/IM SIBJICHHUSIM,

— BBIIBJIATh IPUYNHHO-CJICACTBCHHBIC CBA3U ITPHU N3YUCHUN (I)I/I3I/ILI€CKI/IX SIBJICHUU U MponecCCoB;
ACIaTh BBIBOABI C UCITOJIB30BAHUEM JCAYKTUBHBIX U HHAYKTHBHBIX YMOSaIGIIOquHﬁ, BBIJIBUTATh
THUIIOTEC3bI O B3aMMOCBA34X (I)I/I3I/I‘-I€CKI/IX BCIIMYHH,

— CaMOCTOSITEIbHO BBIOMPATH CLIOCO0 peleHus yueOHoM (pu3nyeckoil 3ajaun (CpaBHEHUE HECKOIBKUX
BAapHAHTOB pelleHUs1, BEIOOP Hanbosiee MOIXOSIIEro ¢ y4ETOM CaMOCTOSITENbHO BBIJIETICH HBIX
KPUTEPHEB).

Ba3zoevie uccnedosamenvckue oencmeusn:
— HCIOJI30BaTh BOIPOCHI KaK UCCIIEIOBATEIIBCKUI HHCTPYMEHT TTO3HAHUS;

— TIPOBOJUTH IO CAMOCTOSTEIIEHO COCTABJICHHOMY TIJIAHY OMBIT, HECIIOXKHBIHN (PM3MIeCKU
IKCIIEPUMEHT, HEOOBINOE UCCIIeI0OBaHNUE (PU3NUECKOTO SIBICHHUS;

— OLCHUBATb HAa IPUMCHUMOCTb U TOCTOBCPHOCTDH I/IH(i)OpMaLII/IIO, MMOJYYCHHYIO B XO0I€ UCCIICAOBAHUA
HJIK DKCIICPUMCHTA,

— CaMOCTOSITEIbHO (GOPMYITHPOBATH 000OIIECHUS ¥ BBIBOBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIFOICHU S, OITbITA, UCCIICIOBAHUS,

— HIPOTHO3HUPOBATH BO3MOXKHOC HaﬂbHeﬁm@e Pa3sBHUTUC (bI/ISI/I‘ICCKI/IX IIpOHECCOB, 4 TAKXKC BbIABUIATH
IPCAIIOJIOKCHU A 00 ux Pa3BUTHUHU B HOBBIX YCIIOBUAX W KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSATH Pa3TUYHbIC METO/IbI, UHCTPYMEHTHI U 3aIIPOCHI IPU MOUCKE U 0TOOpe MH(OpMaIUU NI
JAHHBIX C Y4ETOM IpEIOKEHHOHN yueOHOM (u3nuecKkoil 3a1aun;

— aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH UH (POPMAIIUIO PA3IUYHBIX BUIOB U OpPM
MpEeACTaBICHUS;

— CaMOCTOSITEIbHO BBIOMPATH ONITUMANIbHYIO (OpMY TpeAcTaBieHHs HHPOPMALINU U UILTIOCTPUPOBATH
pelaemMple 3a/1a41 HECJIOKHBIMH CXeMaMH, JdarpaMMaMu, WHOHU rpaguKkoil U UX KoM OMHAIUSIMH.



yHI/IBepCEL]'ILHLIe KOMMYHUKATUBHBIC JeUCTBUS

Obuwenue:

— B X0Jie 00CYX/IeHusl ydeOHOTO MaTepuaiia, pe3yJabTaToB J1a00OpaTOPHBIX pabOT U MPOEKTOB 33aBaTh

BOITPOCHI ITO CYHIECTBY O6CY)KI[3€MOI71 TEMBI 1 BBICKA3bIBATh UACH, HALICJICHHBIC HAa PCHICHUEC 3ala4u U
MOAACPIKAHUC 0J1aroskeIaTeIbHOCTH O6HICHI/I$I;

— COIIOCTaBJISATh CBOU CYXKACHUS C CY)KICHUSMH JIPYTHX YYaCTHUKOB TUaiora, OOHapyKuBaTh
pasinuuue U CXOACTBO MO3ULIMH;

— BBIpaKaThb CBOIO TOYKY 3pCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX;

— MYOJIMYHO MPEACTABIATH PE3YAbTAThl BHIMOIHEHHOTO (PM3NYECKOTO OMbITa (IKCIIEPUMEHTA,
U CCIIEIOBAHUS, IIPOCKTA).

Coemecmuasn deamenvHocms (COMpyoOHU1ecmeo):

— TMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHOW U WHIU BUAYAIbHON paOOTHI MPU PEIICHU U
KOHKPETHOW (pM3NUECKON MPOOIIEMBI;

— IMPHUHUMATh OCIIN COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbIBATh )IGﬁCTBPISI mno eé JOCTHUXCHUIO:
pacnpcCacisiTh poJjiu, 06cy>1<;[aTL IpOoHCCChI U PE3YJIIbTAThI COBMECTHOM pa6OTLI; 06061L[3.TB MHCHH A
HCCKOJIBKHX .]'IIOI[CI71;

— BBITIOJHSATH CBOIO YacTh pabOTHI, JOCTHUTAsI KAYECTBEHHOTO pe3ylibTaTa M0 CBOEMY HAIPaBJICHUIO U
KOOPJAWHUPYS CBOU ACUCTBUS C IPYTUMH YWICHAMU KOMaH JIbl;

— OIICHUBATh KAY€CTBO CBOETO BKIaJa B OOIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
chOpMYTHPOBAHHBIM YIaCTHUKAMHU B3aHMMOJICHCTBHSL.

YHUBEpCAIbHBIE PETYIATUBHBIE 1EHCTBUS

Camoopeauu;caumz:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSX, TPEOYIOIMX /ISl peHieHHs (PU3NUECKUX
3HAHMH;

— OPHUEHTHUPOBATHCS B PA3TMUYHBIX IMOJIX01aX MPUHATHS pelIeHUN (MHAMBUIYaIbHOE, TPUHSITHE
pEIIeHHS B TPYIIe, IPUHATHE PEIICHUM TPYIION );

— CaMOCTOATCIIbHO COCTaBJIATH AJITOPUTM PCHICHU (bI/I3I/I‘-IeCKOI71 3ala4i UJIM I1JIaHa UCCIICAOBAHUA C

y4E€TOM MMEIOLMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpesIaraeMbie
BAPUAHTBI PEILICHHUIA;

— Jienath BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEICHUE.
Camokonmpons (pegpnexcusn):
— JlaBaTh aJICKBATHYIO OIEHKY CUTYallUH U TIpeajarath rjaaH e€ n3MEeHEHHUS,

— OOBSACHATH MPUYMHBI TOCTHIKCHUS (HEIOCTHIKEHUS) PE3yJIBTATOB JCATCILHOCTH, TABaTh OIICHKY
MPpUOOPETEHHOMY OIIBITY;

— BHOCHTb KOPPEKTHBBI B JIETE€IBHOCTD (B TOM YHCJIE B XOJ BBINOIHEHUS (PM3UYECKOTO HCCIeIOBaHUS
WM TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTEIILCTB, N3MEHUBIIMXCS CUTYAIlU/, YCTAHOBJIEHHBIX ONMMOOK,
BO3HUKIIMX TPYOHOCTEH;

— OLCHUBATb COOTBETCTBHUC PCIYJIbTATA LECJIIN U YCIIOBUSAM.

3M0l(ll0HtUlebll? unmeslieKkm:



— CTaBUTH ce0sl HA MECTO JAPYTOTO YeIOBEKa B XO/€ CIOPA MM JUCKYCCHH Ha HAy4YHYIO TEMY,
OHMMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro.

Ilpunsamue ceba u opyzux:

— TMpHU3HAaBaTh CBOE MPABO Ha OMOKY MpU pelieHNu GU3HMUECKUX 3a7a4u WM B YTBEPXKICHUAX HA
Hay4YHbIE TEMBI U TaKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pe3ynbTaThl Ha 6A30BOM YPOBHE JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD y 00YIAIOLAXCS
YMEHUM:

— HCIMOJb30BATh MOHATHS: (PU3UUECKHE U XUMUYECKUE SBJICHUS; HaOI0JeHUE, SKCIIEPUMEHT, MO/JIEIb,
TUIIOTE3a; €AMHULBI PU3NYECKUX BEJTMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEILECTBa
(TBEpIOE, KM JIKOE, Ta3000pa3HOE); MEXaHUYECKOE JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJINHEWHOE ), TPACKTOPH S, PAaBHOJACHCTBYIONIAS CHII, ieopManus (yrpyras, IIacCTHUECcKas),
HEBECOMOCTb, COOOIIAIOIIMECS] COCYIBL;

— pasznuuaTh sBiIeHUS (AU(dy3us; TEMI0BOE IBUKEHHE YaCTULl BELIECTBA; PAaBHOMEPHOE ABUKEHUE;
HEPaBHOMEPHOE IBUKEHUE; MHEPLU S, B3aUMOJIEHCTBUE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIIIIEHHON
OCBIO BpallleHUs; epeaaya AaBJIeHUs TBEPABIMU TeJIaMH, )KUAKOCTAMH U razaMu; arMmocdepHoe
JaBJIeHUE; IJIaBaHHE TeJl; MPEBPACHUS MEXaHWYECKOW SHEpPIruM) MO ONMCAHUIO UX XapaKTepHBIX
CBOWCTB ¥ HA OCHOBE ONBITOB, ICMOHCTPUPYIOIIMX JaHHOE (PU3UIECKOE SBIICHHE,

— PpAacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (PU3UYECKUX SIBICHUH B OKPYXKAIOIIEM MHUPE, B TOM YHCIIC
C];)I/ISI/ILIGCKI/IG SABJICHUA B IIPUPOAC: HPUMCEPBI ABUXKCHUA C PA3JIMYHBIMA CKOPOCTAMU B JKHUBOU U HEXKUBOU
MIPUPOJIC; IEHCTBUE CUIIBI TPEHUS B IPUPOE U TEXHU KE; BIUSHUE aTMOC(EPHOTO JaBlICHUS HA )KUBOM
OpraHu3M; TJIaBaHUE PHIO; PHIYard B TEJIE YeIOBEKa; P ITOM IIEPEBOIUThH MPAKTUUECKYIO 3a7auy B
y4eOHYIO0, BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKK (DM3UUECKUX SBIICHUH;

— OMUCHIBATh U3yYCHHBIC CBOMCTBA T M (PU3UUECKHE SBICHUS, UCTIONB3Ys (DM3NYECKHE BEITHIMHBI
(Macca, 00BEM, TIIOTHOCTD BEIIECTBA, BPEMS, ITYTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CHJIA
TSDKECTH, BEC TeJIa, CHJIa TPEHHU S, JaBjieHue (TBEPOTO Tena, KUIKOCTH, Ta3a), BHITAIKMBAIOIIAS CHIIA,
MEXaHW4ecKasi padoTa, MOIHOCTb, TIJICYO CHUJIBI, MOMEHT CHJIBI, KOO(PPUIIUCHT TTOJIE3HOTO JCHCTBUS
MEXaHU3MOB, KWHETUYECKAsl U MOTEHIIHaTbHAs SHEPIHs); TPU OMUCAHUU MIPABUIBHO TPAKTOBATH (U3H-
YECKUM CMBICI UCIIONIB3YEMbIX BETUYHNH, UX 0003HAUYCHHUS U €I1 HULIBI (PU3NYECKUX BETHYUH, HAXOJUTh
(opMyIIbl, CBS3BIBAIONME TAHHYIO (PU3UYECKYI0 BEIIMYUHY C APYTUMHU BEIMYMHAMH, CTPOUTH TpauKu
M3yYCHHBIX 3aBUCUMOCTEH (M3UUECKIUX BEIIMYHNH;

— XapaKTepu30BaTh CBOMCTBA Tel, (M3HMUYECKUE SBIICHUS U MPOIECCHI, UCTIONB3Ys MPaBUIIa CIOKESHUS
cun (BAOJb OJTHOM MpsIMOH ), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, TPaBUIIO paBHO BECUS
pbiuara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUSI MEXaHUUYECKOW SHEPIUM; Mpu 3TOM
JTaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA U 3alHCHIBATh €0 MAaTEMATUUECKOE BbIPAKECHHE;

— OOBACHATH U3HYECKUE SBJICHUS, MPOIECCHl U CBONCTBA TEN, B TOM YHCJIC U B KOHTEKCTE
CUTYyall}l IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABISATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHHE U3 |—2 JIOTUYECKUX IIIAroB ¢ Omopoi Ha 1—2 M3ydeHHBIX CBOMCTBA ((M3NUYECKUX SBJIICHUU,
(M3UYeCKUX 3aKOHA WITU 3aKOHOMEPHOCTH;

— peuaTh pacy€THbIC 337a4u B 1—2 efCTBUS, UCTIOIB3Ys 3aKOHBI U (QOPMYJIbI, CBSI3bIBAIOIIME
(u3rUecKkue BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a7a4y 3allMChIBATh KPATKOE YCIIOBUE, MOJI-
CTaBJIATH (M3MUECKUE BEIMYUHBI B POPMYIBI U MPOBOAUTH PACUETHI, HAXOJUTH CIIPABOYHBIC TAHHEIE,



HEOOXOIMMBIC IS PEIICHUS 3a/1a4, OLIEHUBATh PEaTuCTUYHOCTD IMOJTYICHHON (PM3UUECKON BEITMYHHEI;

— Ppacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PELUMTh IPU MOMOIM (PU3NYECKUX METOJI0B; B ONIMCAaHUU
MCCIIEIOBAHU S BBIJIENIATH IIPOBEPSAEMOE MTPEAIIOI0KEHUE (TUIIOTE3Y), pa3InyaTh U HHTEPIPETUPOBATH
MOJIy4E€HHBIHN pe3y/IbTaT, HAXOAUTh OLMOKH B XOJI€ OIbITA, IeJIaTh BBIBOJIBI I10 €r0 Pe3ylbTaTam;

— TIPOBOJUTH OIIBITHI 10 HAOMIOICHUIO (DM3UUECKUX SIBICHUH UITH (U3NUYECKUX CBOWCTB TEIN:
(bopMyITHUpOBATH IMPOBEPsIEMbIE TPEANOI0KEHH ], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTo 000pynoBa
- HUSI, 3aIIMChIBATH X0/ ONbITa U GOPMYIUPOBATH BHIBObI;

— BBINOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI M TEMITEPaTyphl
C MCIOJIb30BAaHNEM aHAJIOTOBBIX U LUPPOBBIX MPHUOOPOB; 3alIUCHIBATh OKa3aHUs MPUOOPOB € yIETOM
3a71aHHOM aOCOIOTHOM MOTPENIHOCTH U3MEPEHHUIA;

— MPOBOJIUTH UCCIICIOBAHKE 3aBUCHUMOCTHU OJTHON (PU3UYECKON BEJIMYUHBI OT APYrod C
UCIOJIb30BaHHEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTH ITYTH PABHOMEPHO JBIIKYILETOCS Tesla OT BPEMEHHU
JIBUKEHM S TeJa; CUJIbI TPEHUSI CKOJIBKEHMS OT Beca Teja, KauecTBa 00paboTKH MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOUANN COIIPUKOCHOBEHHS TEJ; CUJIBI YIIPYTOCTH OT YUIMHEHUS
MPYKUHBI; BBITATKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeJla U OT MIJIIOTHOCTH KHUJIKOCTH, €€
HE3aBHCUMOCTH OT TIJIOTHOCTH TeJIa, OT ITyOWHBI, Ha KOTOPYIO TIOTPY)KEHO TeJ0; YCIOBUH TIaBaHUsI TEl,
YCIIOBUI paBHOBECHUs pblyara u OJOKOB); y4aCTBOBAThH B IUIAHWPOBAHHUH YU€OHOTO UCCIIEAOBAHNUS, COOH
paTh YCTAaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAys MPeI0KEeH HOMY IUIaHy, (PUKCHPOBATh PE3YJIbTaThI
IOJTy4€HHOM 3aBUCUMOCTHU (PU3MYECKMX BETUYMH B BUJE MPEIUIOKEHHBIX TaOIUI U ITpaduKoB, AenaTh
BBIBO/BI 10 pe3yJbTaTaM HCCIEA0BaHHUS;

— TIPOBOJAUTH KOCBEHHBIE U3MEPEHHUSI (PU3MUECKUX BETMYMH (IIJIOTHOCTh BEIECTBA KHUAKOCTH U
TBEPJIOTO TEJA; CUJIa TPEHUS CKOJIbKEHUS; JaBJICHHUE BO3/lyXa; BHITAJKUBAIOLIAsl CUJIA, JEHCTBYIOIAS. HA
MOTPYKEHHOE B KUAKOCTH TeN0; KOA(MPUIIMEHT MOJIE3HOTO JAeHCTBHS TPOCTHIX MEXaHU3MOB), CIeIys
IPEUIOKEHHOW MHCTPYKIIMH: TIPH BBITIOJIHEHU Y U3MEPEHHUH COOMPATh SKCIIEPU MEHTATIBHYIO YCTAHOBKY

M BBIYUCIISITH 3HAUECHHE NCKOMOM BCIIMYUHDBI,

— CoOI0AaTh MpaBuiIa TEXHUKH 0€3011acHOCTH IpH padboTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;

— YKa3bIBaTh NMPUHLHUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIMECS COCY/bl, OapOMeTp, phluar, MOJABUKHBIM U HENOIBUKHBIH OJI0K, Ha
- KJIOHHAas IJI0CKOCTB;

— XapaKTepu30BaTh MPUHIUIIBI JCHCTBUS M3Y4EHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOI
Ha UX onKcaHus (B TOM YKCIIe: HOAUMITHUKHI, YCTPOHCTBO BOJOIIPOBO/IA, TUIPABIMYECKUH ITpece,
MaHOMETp, BBICOTOMEP, MOPIIHEBOM HACOC, apEOMETP), UCITONIb3Ys 3HAHUSI O CBOWCTBAX (PU3UUECKUX
SBJICHUH U HEOOXOIMMBbIE (PM3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TIPUBOJUTHL TPUMEPHI / HAXOAUTH WH(POPMAIIUIO O MPUMEpax MPAKTHIECKOTO HCIIOIL30BAHUS
(M3rYecKuX 3HAHWH B MOBCEIHEBHOM )XKU3HU ISl 00ecTieueHu st 0€30MacHOCTH ITPH OOpaIlieHUH C
npuOopamMu M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 37I0POBBSI U COOITIOJICHHSI HOPM
9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpene;

— OCYILECTBJIATh OTOOP UCTOYHUKOB HH(POpPMaLUU B ceTu MIHTepHET B COOTBETCTBUU C 3aJaHHBIM
ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUU U ITYTEM CPaBHEHUS Pa3IMYHBIX HUCTOYHHUKOB
BBLACIATH MH(POPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUH BOM UIIH MOXKET OBbITh HEJOCTOBEPHOI;

— HCIIOJIB30BATH IPH BHITIOJIHEHU U YIEOHBIX 33/IaHUH HAYYHO-TIOMYJSIPHYIO JTUTEPATYpPy (PU3NIECKOTO
coJiep KaHus, CIIpaBOYHbIE MaTepHUalbl, pecypchl ceTu IHTepHEeT; BiiageTh NpUuéMaMu KOH -



CIEKTHUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOPMALUK U3 OJHON 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— CO3/1aBaTh COOCTBEHHBIE KpPaTKUE MMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE 2—3 HCTOYHUKOB
uHdopManuu GU3MIECKOro CoAep’KaHus, B TOM YKCIIE IIyOJIMYHO JIeJ1aTh KpaTKUe COOOILEHUs O pe3ysbTaTax

IPOEKTOB MJIM YUEOHBIX MCCIeIOBAaHU; IPU 3TOM I'PAMOTHO HCIIOIb30BATh U3YYCHHBIN MTOHATHHHBIH
ammnapart Kypca (U3UKH, COIPOBOXKIATh BHICTYIIJICHUE MPE3eHTALUEeH;

— TIpHY BBINOJIHEHUH YUE€OHBIX IPOCKTOB U UCCIECAOBAHUN paclpesesiaTh 0013aHHOCTH B IPYIIE B

COOTBCTCTBHUH C MTOCTABJICHHBIMH 3aad4aMi, CICAUTD 3a BBIITOJIHCHHUECM I1JIaHA HCﬁCTBHﬁ, aICKBAaTHO

OLICHHUBATh COOCTBEHHBIN BKJIad B ACATCIbHOCTD I'PYIIINBI; BBICTPAUBATE KOMMYHUKATHUBHOC

B3aI/IMOI[€I>'ICTBHG, YUYUTBIBasA MHCHUEC OKPYKArOIIX

INIOYPOYHOE IIJIAHUPOBAHUE

qacTHuIla BEIICCTBAa

Ne | Tema ypoka KonuuyecrBo yacos Hara Buawbl,
n/m u3zyqeHus | opmbl
BCero| KOHTPOJbHbBIE | MPAKTHYECKHE KOHTDOJIS
padoThI padoThI
1. | ®usuka - Hayka O MpUPOJE 1 0 0 VYcrHbll
OTIpoC;

2. | Meromabl HAYYHOTO MTO3HAHUS 1 0 0 YcTHBII
OI1poc;
TectupoBanue;
JuKTaHT;

3. | ®dusnueckue BEIMYNHBI, UX 1 0 0 VCTHBIH
€IWHUIBI U TPUOOPHI 715 OTIpoC;
M3MEpeHUs

4. | V3mepenue puzndeckon 1 0 1 JlaGopaTopHas
BenmuuuHbI. JlaboparopHas paborta;
pabora "M3mepenne oObema
YKUJKOCTH U TBEpAOro Tena”

5. | MccnenoBanue 3aBUCHMOCTH 1 0 1 JlabopaTopHast
OJTHOM (M3UYECKOU BEITMUNHBI pabora;
oT npyroii. JlaboparopHas
pabota " HccnenoBanue
3aBHCHUMOCTH ITYTH
PaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHU JIBUIKCHHS
Tena"

6. | OGoOmarommii ypok o reme | 1 1 0 KontponeHas
"Uro m3yuaer ¢usuka'. pabora;
KoHnTtponpHas pabora

7. | Monekyna — Menbpyaiiias 1 0 0 YcrHbIi

OTIpoC;




JlabopaTopHast pabota 1o
OIIpPE/ICIICHUIO Pa3MEpOB
MaJIbIX T€JI METOJIOM PSJIOB

JlaboparopHas
pa0ora;

JIBMKEHME YacTHUI] BEILECTBA.

CBs3b CKOPOCTH IBUKEHUS
YaCTHUI] C TEMIEPaTypOil.
bpoyHOBCKOE BUKEHUE.

Huddyzus

YcTHBIN
OIpoc;




10. | BzaumoseiicTBUE YacTuIl YcTHbIi

BCIICCTBA o1poc;
TectupoBanue;

11. | BzaumocBsi3b MexIy VCTHBIH
CBOMCTBAMH BEIIECTB B PA3HBIX OIpoc;
arperaTHBIX COCTOSHUSX U MX
ATOMHO MOJIEKYJISIPHBIM
crpoenreM. OcoOEHHOCTH
arperaTHBIX COCTOSTHUM BOJIBI

12. | O6o6m@onmMit ypok mo teme: KouTponbhas
"Ctpoenue BemecTBa'. paborta;
KoHnTtponrsHas pabota

13. | Mexanuueckoe ABUKEHUE. VY CTHEBII
PaBHomepHOE 1 OTIpOoC;
HEPaBHOMEPHOE JIBHKEHUE

14. | CxopocTb VYcrHbIl

OTIpoC;

15. | I'paduueckoe mpeacraBieHue YcrHbii
JBUKEHUS OI1poC;

16. | Cpennsist CKOPOCTh MpHU YcrHbIi
HEPaBHOMEPHOM JBHIKCHHUU. O1poc;
Pacuér nyru u Bpemenu [TnceMeHHBIN
JIBHKCHUS KOHTPOJIB;

17. | SiBnenue nuepuru. 3aKoH YcTHBIIT
WHEPIUU OTIpoC;

18. | BzaumoeiicTBue TeN KaK VCTHBIM
MPUIMHA U3MEHECHHS CKOPOCTH OTIpoC;
JIBHKEHUSI TETT

19. | Macca kak Mepa HHEPTHOCTH JlabopaTopHas
tena. JJaboparopnas padora pabora;
"N3mepenne macchl Tena Ha
pBIYAXKHBIX BECaX'

20. | [TnotHOCTH BemecTBa. CBs3b YcrHbIl
MJIOTHOCTH C KOJINYECTBOM OIpoc;
MOJIEKYIl B €IMHHIIE 00BEMA
BEIECTBA

21. | JJabopartopuas pabora JlabopaTopHast
"OnpeneneHue MIOTHOCTH paborta;

TBEPJIOTO TeJia ¢ ITOMOIIBI0
BECOB U M3MEPUTEILHOTO
nuInHIpa"




22. | Pemenue 3anad. Pacyer maccel VeTHBIN
1 o0beMa Tela 1o ero OTIpoC;
IUIOTHOCTU TectupoBanue;

23. | Cuta Kak XapaKTepHCTHKA YCTHBIN
B3aUMOJICYICTBUS TEI OIIpOC;

24. | sIBneHue TATOTEHUS U CUIIA YcTHbIi
TsokecTH. Crita TSDKEeCTH Ha OIIpOC;

JIPYruX TUIaHeTax
25. | Cuna yripyroctu ¥ 3akoH ['yka YCTHBIN
OIpoc;

26. | Cuuel ynipyroctu. Bec Tena. YCTHBIN
HesecomocTs OIIpOC;

27. | JTaboparopnas pabota JlabopaTtopHast
"T'pagynpoBanue npyxuHbI U pabora;
W3MEpPEeHUE CUIT
JTUHAMOMETPOM"

28. | Cito’keHHe CHUI, HallpaBJICHHBIX YCTHBIN
10 OJHOM IPSAMOM. OIpoc;
PaBHOICHCTBYIOMIAS CHJT [TuceMeHHbIH

KOHTPOJIb;

29. | Cuna tpenus. Tpenue YcTHbii
CKOJILKEHHUS U TPEHHE TTOKOS OTIpoc;

30. | JTaGoparopras paGora JIaGoparopHas
"N3ydyeHne cuibl TpEHUs pa0ora;
CKOJILKEHUS TIPH ABUKEHUU
Opycka I0 TOPU30HTATBHOMN
noBepxHoctu "TpeHue B
MPUPOJIC U TEXHUKE

31. | OGob@mImMil YPOK 1Mo TeMe: VCTHBIM
"JIBMKEHUE U B3aUMO/ICHCTBUE OIpoc;

Ten" TectupoBanue;

32. | KonuTponbHas paboTa 110 TeME: KonTponpHas
"JIBMKEHUE U B3aUMO/ICHCTBUE pabora;

Ten"
33. | laBnenue VYcrHbIi

OTIpoC;




34. | CtocoObl yMEHBIIICHUS U JlabopaTopHast
YBEITUUYCHUS TaBJICHHUSL. paborta;
JlaGopaTopHast pabota
"Usmepenue naBieHus
TBEPIOTO TeJia Ha onopy"

35. | laBnenue raza VYcTHbII

OTIpoC;

36. | [TneBMaTHUECKIE MAIIIMHEI YcTHBIIT

OIpoc;
37. | 3axon Ilackans YceTHbIi

OIpoc;
38. | laBneHue BHYTPH KUJKOCTH YcTabii

OIpoc;

39. | 3aBuCcHMOCTD IaBJICHUS VYCTHBIH
YKUJIKOCTH OT TITyOUHBI OIpoc;
norpykeHus. Pemenue 3aqau

40. | CooOmaronpiecsi COCY/IbI. KoHuTponbpHas
KoHnTponpsHas pabota pabora;
"JlaBiieHHE TBEPABIX TEIl,

JKUJIKOCTEN U ra3os"

41. | Bec Bo3myxa u aTMocdepHoe VYcrHbIl
naBieHue. [lpuanHbl OIIpoc;
CYIIICCTBOBAHUS BO3IYIIHOM
000J104KH 3eMITH

42. | Onpit Toppuuesu. VYcrHbIl
N3mepenune arMmochepHOro OIIpoC;
JTABJICHUS TectupoBanue;

43. | IIpubopsl 11 U3MEpEeHUs YcTHbIi
aTMOC(EpPHOTO JTaBJICHUS OTIpocC;

44. | TunpaBnr4ecKue MEXaHU3MbI YcrHbINi

OTIpoC;
IInceMeHHBIN
KOHTPOJIB;

45. | [lelicTBHE )KUIKOCTH M Ta3a Ha VYceTHEBIN

MOIPYKEHHOE B HUX TEJIO. OIIpOC;

3akoH Apxumena




46. | BerTankuBatromas YcTHbId
(apxumMenioBa) cuia. OIpoc;
DKCIepuMEHTaIbHOE
OIPEIEIEHUE BHITAIKUBAIOLLECH
CUJIBI

47. | JJaboparopuast paboTa 110 JlaGopatopHast
M CCIIEIOBAaHUIO 3aBUCUMOCTH paborta;
BBITAIKUBAIOIICH CHIIBI OT
o0beMa Morpy)KEHHOM YacTh
TeNa, OT MIIOTHOCTH KU IKOCTH

48. | Pemenue 3a1a4 1o teme YcTHbIi
" " .

ApxuMenoBa CHJIa OIpoc;
IInceMeHHBIH
KOHTPOJIB;

49. | JTaboparopnas pabora JlabopaTopHast
"JKCIIEpUMEHTAIIbHOE pabora;
UCCIIE0BAHUE YCIOBUM
MJaBaHus Ten"

50. | YcmoBus niaBaHus TEII. YcTHbIi
Pewenue 3anau OIIpOC;

51. | [InaBanme cynoB. YcTHBII
BoznyxoruiaBanue. OIIpoc;
HccnenoBanne MOPCKUX
rnyouH. [lokopeHne TOpHBIX
BEPIIH

52. | O6o6m@IMI YPOK MO TEME TectupoBanue;
"JlaBieHuE TBEPIBIX TEII,

JKUJIKOCTEH U Ta30B"
53. | KourposbHast pabora 1o reme KoHnTtponbpnas
"IlaBieHue TBEPIBIX T, pabora;
JKUJIKOCTEH U Ta3oB"
54. | Mexanunueckas pabora YcrHbIi
OTIpoC;

55. | MoumocTh YcTabi
OTIpoC;
[TucbmeHHbBII
KOHTPOJIB;

56. | Kunernueckas u YcTHbIi
MOTCHITUATbHAS SHEPTUS OIpoc;




57. | IlpeBpaleHue 0aHOrO BUIA YceTHBIH
MEXaHUYECKON SHEPTUU B OIIpOC;

JIpyrou TectupoBanue;

58. | BakoH coxpaHeHus U VCTHBIH
W3MCHEHHS DHEPTUH B OIpoc;
MEXaHUKe

59. | DHeprus IBHOKYIICHCS BOIBI U YcTHbIi
Berpa. [loBTopenue n OIIpOC;
000011IeHe TeMbl Paborta, [InceMeHHBIH
MOIIHOCTB, YHEPTHUS KOHTPOJIb;

60. | [TpocTeie MEXaHU3MBI: pBIYAr, VerHblit
ONOK, HAKITOHHAs TIOCKOCTb. OTIpoc;
[TpaBun0 paBHOBECHS phIYara.

MOMEHT cUJIBI

61. | Peryaru B ObITY, IPUPOJIE U VYcrHbIi
TexHHKe. Pbryaru B Tene OIpoc;
yenoBeka. JlabopaTopHas JlabopaTtopHuast
pabota "BeIsicCHEHHE YCIIOBUMA paborta;
paBHOBecCHs pbryara"

62. | biioku. [lpumeHenue npaBuiia VYeTHBIT
paBHOBECHS phIuara K OJIOKy OTIpoC;

TectupoBanue;

63. | «300TOC TTPABUIIO» MEXaHUKH YCTHBIN

OTIpoc;

64. | KITI mpocThIX MEXaHHU3MOB. JlabopaTopHast
JlaGopaTtopHast pabota paborta;
Omnpenenenue KIIJ] npocteix
MEXaHU3MOB."

65. | KorTponpHas paboTa 1mo teme KonTponpHas
"Mexanudeckasi pabora, pabora;
MOIIHOCTb, TPOCTHIE
MEXaHU3MBbI"

66. | IToBTOpenue u 0600IIEHNE VeI
coJiep>kaHus Kypca Gu3uku 7 OIpoc;

knacca. Tembl "PaBHOMEpHOE
nBmkeHue. IImoTHOCTH
BemectBa. Cuiibl B mpupoe"”




67.

IToBTOpEeHME 1 0000IICHNE
cozepkaHus Kypca ¢pusuku 7
kinacca. Temsl "laBiaeHue
TBEPABIX TEIl, KUJIKOCTEN U
razos, IlmaBanue Ten"

YceTHEBIN
OIpoc;

68.

HroroBast KOHTpoJIbHAs paboTa
o Kypcy ¢usuku 7 Kiacca.
Temn! "B3anmonciicTBHe TEII.
JlaBiieHre TBEPBIX TEI,
JKHJIKOCTEH 1 ra3oB, I1naBanue
Tenn. PaboTa 1 MOIHOCTS.

[IpocTeie MexaHU3MBI"

KonTponpHas
paborta;

OBUIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®dwusuka 7 knacc/Ilepeimkua A.B., OO0 «JIPODA»; AO «MznatenbetBo TIpocBemenuey;
Beenute cBOM BapuaHT:

METOAUYECKHE MATEPHAJIbBI JJIAA YUUTEJIA

CoopHuk 3aa4 o ¢gusuke. 7-9 xiaccol - [leppimkun A.B.

CoopHuk 3ama4 o ¢gusuke s 7-9 wiaccos - Jlykanmk B.U., UBanora E.B.

HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbl CETH UHTEPHET

https//videouroki.net/

https://resh.edu.ru/

https//www. yak lass. ru/p/fizika/7-klass/
https://urok.1sept.ru/

https://skysmart. ru/
https://onlinetestpad.com/ru/tests/physics



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA

YYEBHOE OBOPY/IOBAHUE

CnpaBoyHble TaOIHIIBI, HOYTOYK, TPOEKTOP, JIEKTPOHHAS MaHENb.

OBOPYJJOBAHUE JJISI IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, JEM OHCTPALIUI

JlaboparopHas padora Ne 1 «OnpeneneHue eHbI AeICHUS U3MEPUTEIEHOTO
npubopa»lIpudops! U MaTepuanbl: MEH3ypKH pa3HOM LIEHBI IEJIEHHUSL.

JlabopaTtopHast pabota Ne 2 «3mepeHne pasMepoB MaJbIX TEID»

[IpuGops! 1 MaTepuanbl: TUHEHKa, IpoOb (MM ropox), NIIEHO (MK 3epHBIIIKO Maka),

UTOJIKA.

JlaGopaTopHnast pabota Ne 3 «/3ydueHne 3aBUCHMOCTH IMyTH OT BPEMEHH MPH MPAMOJIUHEHHOM
PaBHOMEPHOM JIBUKEHHUH. VI3MepeHne CKOpoCTH»

[Tpubopk! 1 MaTepuaibl: TpyOKa CTEKISIHHAS C BOJIOW, CTEAPHHOBBIN MAPHUK (ITY3BIPEK BO3IYXA),

TalMep, MapKep, JIMHEHKa U3MEPUTEIIbHAs.

JlabopaTtopHast pabota Ne 4 «/3mMepeHre Macchl Tejla Ha PhIYasKHBIX

Becax» [Ipubopsl U MaTepHralibl: BEChl, TMPH, HECKOIBKO HEOOJBIIMX TeJl

Pa3HON MAacCHI.

JlabopaTtopnast pabota Ne 5 «M3mepeHne oObeMa TBEPAOTO Tellay

[puGops! 1 MaTepuanbl: U3MEPUTENBHBIA IMIMHIP (MEH3YPKA), CTaKaH C BOAOH, OpYCOK, JTHHEHKa,
HUTKH.

JlaGopartophas padota Ne 6 «/I3MepeHune MmiI0THOCTH TBEPAOTO Teax»

[puGops! 1 MaTepuaibl: Tea pa3HoOl TIOTHOCTH, BECHI, Pa3HOBECH], MEH3YpKa
JlaboparopHas pabora Ne 7 «ccnenoBanue 3aBUCMMOCTHU CUJIbI YIIPYTOCTH OT YUIMHEHUS
HIPYKUHBI.

W3mepenue ®ecTKOCTH MPYKUHbBD)

[TpubGops! 1 MaTepualbl: mMTaTuB ¢ MyhTroil U ankou, 3 rpy3a maccoit mo 100 r, npyxuHa,
JIMHENKA.

JlabopaTtopHast pabota Ne 8 «/ccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHST OT CUJTBI
HOPMAaJIBHOTO JaBJICHUSD

[TpubGops! 1 Matepuainbl: HaOOp OpycKoB, HAOOP TPY30B C KproukaMu Maccoit o 102 r, TuHaMoMeTp,
JIEpEBSIHHAS JTOIIEYKa

JlabopaTtopHast pabota Ne 9 «OnpeneneHus eHTpa TSHKECTH TIOCKOM TIIIaCTHHBI)

[IpuGops! 1 MaTepuaibl: MIIOCKAs MIAaCTHHA TPOU3BOIBHOM (HOPMBI, BEIpe3aHHast U3 OyMaru, HUTH C
IPYy30M, UIOJIKa, KapaHJalll, JUHEHKa.

JlaGoparopnas padota Ne 10 «M3mepeHue gaBieHUs TBEPAOTO Tella Ha OMIOPY»

[IpuGops! 1 MaTepuabl: TMHAMOMETP, JIMHEHKa U3MepUTENIbHAs, OpPYCOK JepEBSIHHBIN



JlabGopaTtophast padota Ne 11 «M3MepeHre BHITATKABAIOIICH CHUJIBI, ICUCTBYIOIICH Ha
MOTPYKEHHOE B KHUJIKOCTh TEJIO»

[Tpubops! 1 MaTepuaibl: IMHAMOMETP, IITATUB ¢ My(TOM U JAMKOH, ABa Tela pa3HOTo 00beMa,
CTaKaHbI C BOJIOM M HACBIIIEHHBIM PACTBOPOM COJIU B BOJIE, HUTh.

JlabopaTtopHast pabota Ne 12 «BrisicHeHHe YCITIOBU TIJITaBAHUS TEJIa B KU IKOCTH

[TpuGops! 1 MaTepuaNbl: K3MEPUTETBHBIN IUIUHP C BOJOU, MPOOUPKA-TIOTIABOK C TPOOKOH
(y3bIpEK OT IEHUIUIUINHA C TPOOKOH U TIPOBOJIOKOH, MPUKPETIIEHHOU K MY3bIPBKY),
TMHAMOMETP, cyxasi caiieTka

JlaGopaTtopHast pabota Ne 13 «BrisicHeHHE YCITIOBHS paBHOBECHS phIUaray

[Tpubopkl 1 MaTepuaNbl: phIvar Ha IMTaTUBE, HA0OP TPY30B, MacIIradHas JTHHEHKa, TMHAMOMETP
JlaboparopHas padota Ne 14 «3meperne kodpduiieHTa MOIe3HOTO ASHCTBUS TP MOAbEME
TeNa Mo HAaKIOHHOM MIIOCKOCTH



