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HHOACHUTEJIBHAA 3AIINCKA

Copeprxanue nmporpaMMbl HapaBIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH
yyaluxcs ¥ OPraHu3aldio M3ydeHUs (PU3MKH Ha AEATEIbHOCTHON OCHOBe. B Hell y4uTBIBaIOTCS
BO3MOKHOCTH mnpeamera B peanuzammu TpedboBanuit ®I'OC OOO k miaHupyeMbIM JTUYHOCTHBIM U
METalpeIMETHBIM pe3yJbTaTaM OOydeHUs, a TaKkKe MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMUs.

OBILIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJJIMETA «®U3UKA>

Kypc ¢umsukn — cucTeMooOpa3yromuii Ui €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIKAT B OCHOBE IIPOLIECCOB M SIBIICHHH, H3Yy4aeMbIX XHMHEH,
Ouosorueil, actpoHoMueil u gusndeckoi reorpadueir. dusnka — 3TO MpeaIMET, KOTOPBIA HE TOJIBKO
BHOCUT OCHOBHOI BKJIaJ] B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa, HO U IpPENOCTaBigeT HauboJee
sICHbIE 00pa3lbl MPUMEHEHHUS] HAYYHOTO METOJa MO3HaHUs, T.€. croco0a MOJIY4eHMs TOCTOBEPHBIX
3HaHMi o mupe. Hakonen, ¢usmka — 3TO mpeaMeT, KOTOPbI Hapsily C APYTMMH €CTECTBEHHO
Hay4YHBIMH NpEAMETaMU JOJDKEH JIaTh IIKOJIbHUKAM IpPEJCTaBIeHHE 00 yBJIEKATEIbHOCTH HAYYHOIO
UCCIIEIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHS HOBOTO 3HAHUSI.

Opna w3 rIaBHBIX 3a1a4 (U3MYECKOro o0pa3oBaHUS B CTPYKType o0Iero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM ECTECTBEHHOHAYYHOH IPaMOTHOCTHM M HHTEpeca K HayKe y OCHOBHOM
Macchl 00y4Yaromuxcsi, KOTOpble B JaJbHEWIIeM OyayT 3aHSAThI B CaMbIX pa3HO 00Opa3HBIX cdepax
nesitenbHOCTH. Ho He MeHee BakHOW 3ajjaueil sIBJISETCS BBISIBJICHHWE M TOJrOTOBKA TaJaHTIMBBIX
MOJIOJIBIX JTFOICH ISl IPOIOJDKEHHST 00pa30BaHUs M JAIbHEHIIEH mpodecCHnoHaIbHOM AeTENHhHOCTH
B O00JIACTM €CTECTBEHHOHAYUHBIX HCCIIEJOBAaHUM UM CO3JaHUM HOBBIX TexHosorui. CormacHo
IPUHATOMY B MEXJIYHapOIHOM COOOILECTBE ONpeneneHuto, «EcrecTBeHHOHay4YHas IpaMOTHOCTh —
3TO CIOCOOHOCTh 4YeNOBEKa 3aHMMaTh AKTUBHYI TIPaXKJAHCKYI IO3MLHI0 IO OOIIECTBEHHO
3Ha4MMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, MU €ro FOTOBHOCTb MHTEPECOBATHCSA
€CTECTBEHHOHAY4YHbIMM HJesiMU. HaydyHO TrpaMOTHBIM 4YelnoBEeK CTPEeMUTCS Y4acTBOBaTh B
apryMeHTHPOBAHHOM OOCYXKJIEHUH NPOOJIEM, OTHOCSIIUXCSA K €CTECTBEHHBIM HaYKaM U TEXHOJIOTHUSIM,
YTO TpeOyeT OT HEero CieIyOUIMX KOMIIETEHTHOCTEH:

— HaY4YHO O0OBACHATH SABJICHUA,

— ONOCHUBATh M IOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBaHUs,

— HWHTCPIPETUPOBATL MAAHHBIC W HCIIOJIb30BaTh HAYUYHBIC OOKAa34aTCJIbCTBA I IOJYUYCHUSA
BBIBOJIOB.

N3ydyenne ¢u3uKu CHOCOOHO BHECTH peIIAOIIMK BKIAJ B (POPMUPOBAHUE ECTECTBEHHO
HayYHOU rpaMOTHOCTH OOYUaIOIINXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henmn wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHHs OIpeNesieHbl B
Konnenuuu npenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3aIMIX
Poccuiickoit ~ denepanmu, peanu3yoOIIMX OCHOBHBIE  0O0IIe0Opa3oBaTeNbHbIE  MPOrPaMMBI,
yrBepxkaAEHHON pemenneM Kosutermn MunucrepctBa npocsenieHus Poccuiickoir ®enepannn,
npoTokoi ot 3 nexadps 2019 r. Ne [1K-4BH.

enu nzydyenus GU3MKU:
— npuoOpeTeHre HMHTepeca M CTPEeMIIEHUS OOydYaloUIMXCsl K HAaydyHOMY H3YYEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



— Pa3BUTHC HpeHCTaBHCHI/Iﬁ 0 HAayYHOM MCTOJC IMO3HAHUA U q)OpMI/IpOBaHI/IC HUCCICI0BATCIBCKOI'O
OTHOLLICHUS K OKPYXKAIOIIHUM SIBJICHUSM,;

— (hopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pPe3yJibTaTa W3Y4eHHUs] OCHOB CTPOEHUS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (opMHUpOBaHHE MPEICTABICHUA O pONMU (U3MKU JUIS PA3BUTUS JPYTrUX ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

— pa3BUTHE TPEICTABICHUI O BO3MOXHBIX cepax Oyaymell mpodeccCHOHATbHON NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B TOM HAIIPABIICHHH.

JlocTrkeHre STUX ILesied Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHHUs oOecreyuBaeTcs
pelIeHneM CIEAYIONINX 3a/1au:

— NpUOOpETEeHNEe 3HAHUM O JUCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHMYECKHUX, TEIJIOBbIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUX;

— MpUOOpETeHHEe YMEHUW ONUCHIBATh M OOBICHATh (DU3UYECKUE SIBJICHHS C HCIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHUI;

— OCBOCHHME METOJIOB PEIICHHUS] MPOCTEUITUX PacYETHBIX 3a/Jad C HCIOJIb30BaHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHI HaO/01aTh PUPOIHBIE SIBICHUS U BBINOJHATH ONBITHI, JJaOOpaTOPHBIE PabOThI
1 DKCIIEPUMEHTaIbHbIE UCCIIEJOBAHUSI C MCIIOJIb30BaHUEM U3MEPHUTENLHBIX IPUOOPOB;

— OCBOCHHE MPUEMOB paboTHI ¢ nH(popMarenn GU3NIECKOro Cosiep kaHus, BKItoUas HHGOPMAIIHIO O
COBPEMEHHBIX TOCTWKCHUAX (DU3HMKH; aHAIIN3 U KPUTHUECKOE OIICHUBAHME WH(POPMAIINH;

— 3HaKOMCTBO €O cdepamu TPo(PecCHOHATLHON JEATENHHOCTH, CBSI3aHHBIMH C (DU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUIX (PU3MUECKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO ¢dusuka sBaseTcs 00s3aTeIbHBIM IMPEIMETOM Ha ypPOBHE
OCHOBHOTO 00mero o6Opa3zoBanus. JlaHHas mporpamma MpeaycMaTpuBaeT H3ydeHue (U3UKH Ha
0a30BOM ypoBHE B 7 Kilacce B 00béMe 68 4acoB 10 2 yaca B HEJIEIIO.



COJAEPKAHUME YYEBHOTI'O ITIPE/IMETA

Pa3nes 1. @u3uka u e€ poib B NO3HAHMHU OKPY/KAK0LIero MUpa

@dwusnKa — HayKa O MPHUPOJE, U3ydyaeT (PU3MUECKUE SIBICHUS: MEXaHHMUYECKHE, TEIJIOBBIC, HJICKTPUYECKHUE,
MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BenMuuHBL. V3Mepenue ¢usmueckux BenuuuH. Pusznyeckue npubopbl. TOYHOCTH U
IIOTPEIIHOCTh U3MepeHni. MexayHapoHasl CHCTEMA €IMHUIL.

Kak ¢u3uka u apyrue ecrecTBEHHBbIC HAyKH M3YdaloT MpHpoay. EcTecTBEHHOHAyUHBIH METOJ MO3HAHUS:
HaOJI0/ICHUE, MTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKCHHE THUIIOTE3, SKCIIEPUMEHT 10 MIPOBEPKE THIIOTES,
oOBsicHeHUe HaOmoMaeMoro siBieHus. Onrucanue GU3NIECKUX SBICHUI C MOMOIIBI0 MOJIeNIel. Pusnyeckue
3aKOHbI ¥ I'paHUIbI UX IPUMCHUMOCTH. HayKa N TEXHUKA.

JdeMoHcTpanuu

1. MexaHnueckue, TEIIOBbIE, dJIEKTPUYECKNAE, MATHUTHBIE, CBETOBBIC SBJIICHMUS.
2. ®usnyueckue MpuoOOPHI U MpoLeaypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.

JlabopaTopHbie paGoThl U ONBITHI

1. OmnpeneneHue 1eHBI AETIEHUS MIKATBI U3MEpUTENIbHOTO ipudopa (JIP).
N3mepenue paccTossHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ompenenenue pazmepoB Mansix Ten (JIP).
N3mepenue Temmnepatypsl Py MOMOIIHN KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATyPHI.
6. IlpoBenenne ucCCIEAOBAHUS IO TMPOBEPKE THIOTE3bl: JAJBHOCTh TOJIETA IMIApUKa, MYIICHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

a s

Pasznen 2. [lepBoHayaibHbIe CBECHUS 0 CTPOCHUM BellleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYIIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BemecTBa. OMNbITH, J0Ka3bIBAIOLINE JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBm>kenue yactull BemiecTBa. CBsA3b CKOPOCTH JABMIKEHHMS YACTHIl € TeMrmeparypoil. bpoyHoBckoe
nBukeHue, qudadysus. BzanmoaelicTBrue 4acTull BellecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

Ar PEraTHbIC COCTOAHHA BEIICCTBA. MO,Z[GJ'II/I CTPOCHUA TBépI[I)IX TECII, )KI/I,I[KOCTCI‘/'I " ra3os.

OcobOeHHocTH arperaTHbIX COCTOSIHHI BOJBI. OOBbsicHEHHE CBOMCTB Ia3o0B, }I(PI,I[KOCTCI;'I u TBép,I[BIX TCJI Ha
OCHOBC MOJICKYJIAPHO-KHMHCTHUYCCKHUX HpCHCTaBHeHHﬁ.

JdemoHcTpauuu

1. HaOnronenue OpOyHOBCKOTO JIBUXKCHUSI.
2. HaGmonenue nuddysun.
3. HaGmronenue siBiieHUH, OOBSICHSIOIIMUXCS MPUTHKCHUEM WM OTTAJKUBAHHEM YaCTHII BEIICCTB.

JlaGopaTopHblie padoThbI H ONBITHI

1. Ouenka auamerpa aroMa METOJOM PsIIOB (C UCIONIb30BaHUEM (oTorpaduii).
2. OnbITHl IO HAOIOICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.
3. OnbITHI O OOHAPYKEHUIO IEHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHUS.

Paznea 3. /IBu:keHue U B3aMMO/1eiiCTBU U
Mexanuueckoe aBUKeHUE. Tpaektopusi U myTb. PaBHOMEpHOE M HEpaBHOMEpPHOE NBHKEHHUs. CKOpPOCTb.
CpenHsss CKOpOCTh TPHU HEPABHOMEPHOM JBIKEHUU. Pacuér mytu u BpemeHu naBwxkeHUs. [paduxu
3aBUCUMOCTH IIYTH U MOJYJII CKOPOCTH OT BPEMEHHU JIBUKEHUS.

SIBnenue HHCPLUH. 3akoH HWHCPUHU. BzaumopeiicTBue Ten Kak INpuirnHa U3MCHCHHA CKOPOCTH ABUKCHUS
Ten. Macca kak MCpa UHCPTHOCTHU TECJIA. I/I3MCpCHI/Ie MAaccChl T€ja ¢ IIOMOIIbI0 BecoB. IIMOTHOCTE BemiecTBa.
CBS3b INIOTHOCTH € KOJIMYSCTBOM MOJICKYJ B €AMHULIC 00BEMa BCIICCTBA.



Cua Kak XapakTepuCTHKa B3amMojeicTBus Ten. I'paduyeckoe m3oOpaxenue cuiibl. Cujia ynpyrocta u
3akoH ['yka. M3MepeHue cwiibl ¢ NOMOIIbIO JUHAMOMETpA. SIBIEHME TIArOTeHHs M cuia TsokecTH. Cuia
TsokecTd Ha apyrux ma"erax (MC). Bec Tena. HeBecomocTs. CrokeHue cui, HanpaBiI€HHBIX IO OJHOU
npsimoii. PaBHogeiictBytomas cuil. Cuiia TpeHust. TpeHue CKoJIbKeHus!, KadeHusl, IoKos. TpeHue B Ipupoie
u texauke (MC).

JdeMoHcTpanuu

1. HabnroeHne MeXxaHU4eCKOTO JIBWKCHHUS Tela.

2. zamepenune CKOpOCTH MPSAMOTMHEHHOTO IBHYKCHHS.

3. HaGnronenue siBIeHMSI HHEPLIUU.

4. Habmroenue u3MEHEHUS! CKOPOCTH TPH B3aMMO/ICHCTBHH TEJL.
5. CpaBHEHHE MaCC 0 B3aMMOICHCTBUIO TEIL.

6. Cro>xeHue cuil, HalpaBJIECHHbIX 110 OJJHON MPSIMOH.

JlabopaTopHble paGoThl U ONBITHI

1. Onpenenenne CKOPOCTH PAaBHOMEPHOTO JIBM)KEHUS (IIApHUKa B )KHIKOCTH, MOAETH JJIEKTPHIECKOTO
ABTOMOOWJIS | T. T1.).

2. Onpenenenne CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa HITH MaprKa MO HAKJIOHHOH IIOCKOCTH.

3. M3mepenune mMacchl Tenna Ha peryaxHbix Becax (JIP).

4. N3zmepenue oobema tBepaoro tena (JIP).

5. Onpenenenue wioTHOCTH TBEPAOTO Tena (JIP).

6. MccnenoBanne 3aBUCHMOCTH CHJIBI YIPYTOCTH OT Y/UIMHEHHS TIPYXHHBI. V3MepeHue KEeCTKOCTH
npyxuns! (JIP).

7. 3mepenue cuiibl TpeHHsI ¢ omMouibio AuHamomeTtpa (JIP).

8. OnBITH, JEMOHCTPHUPYIOUINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJBKEHHS OT Beca Tella W XapakTepa
CONIPHUKACAIOIINXCS TOBEPXHOCTEN.

Pasznen 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB

Hasnenue. JlaBnenue TBEpABIX Ten. CrocoObl YMEHBIICHHS W YBEIMYCHHS AaBicHUs. JlaBieHue rasa.
OObsicHEeHHE MaBJICHHWs Ta3a Ha OCHOBE MOJICKYJISIPHO-KUHETUYECKUX TMPEJACTaBICHUN. 3aBUCHUMOCTh
JaBJeHUs ra3za oT o0béMa, Temmnepatypsl. [lepenada naBneHus TBEPABIMHU TEJIaMH, KUJIKOCTIMU U Ta3aMH.
3akon [Ilackans. IlHeBMarmueckue MamIMHBL 3aBUCUMOCTh JIABJICHUS JKUJIKOCTH OT TJIyOWHBI.
IMuapocratuyeckuii mapagokc. Cooobmarontuecs cocynbl. [nro3el. ['mapaBnudeckue MeXaHU3MBI.

Atmocdepa 3eminu u atMmocdepHoe aaBieHue. [[puunHbI cylecTBOBaHMS BO3AYIIHON 000710YKH 3eMITH.

Oneir Toppuuermu. M3mepenue armocdepHoro mnasienus. [Ipubopbl st u3MepeHus arMochepHOro
nasneHus. MiaMenenue atmocgepHoro gaBieHus ¢ Beicotoil. Manometp. Hacoc.

JleiicTBHe XKUAKOCTU U Ta3a Ha MOrpyXEHHOE B HUX Teslo. BeiTamkuBaromias (apxumenoBa) cuiia. 3aKOH
Apxumena. YcinoBus maaBaHus Tell. Bo3ayxormniaBaHue.

JdemMoHcTpanun

. 3aBUCUMOCTb JaBJICHUs ra3a OT TEMIEPATYPHI.

. [lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

. CooOmiaroruecst COCy/Ibl.

. I'mapaBnudeckuii mmpecc.

. [IposiBrieHue nericTBUs aTMOC(EPHOTO TaBICHHUS.

. 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U TUIOTHOCTH JKHUIKOCTH.

. PaBeHCTBO BBITAJIKMBAIOIIEH CHUJIbI BECY BHITECHEHHOM KUJIKOCTH.

. YCIOBHME IUIABAHUS TEJ: IUIABAHUE WM MOTPYKEHHUE TEJl B 3aBUCHMOCTH OT COOTHOILEHUS TUIOTHOCTEU
TeJla U )KUJIKOCTH.

01N LN kAW —

JlabopaTopHbie pa0oThbl U ONBITHI

1. W3mepenue naBieHus TBepAOTo Tena Ha onopy (JIP).
2. HccrnenoBanue 3aBHCHMOCTH Beca TeJa B BOJE OT 00bEMA MOTPYKEHHOM B KHUJIKOCTh YaCTH TeJa.
3. OmnpeneneHue BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, MOTpy:KEHHOE B skuaKOCTh (JIP).



>

BrlsicHeHHE yc0BHi TIJIaBaHUS TEJa B AKUJKOCTH.

5. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

6. OmBIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAIKUBAIOIICH CHUJIBI, ICHCTBYIONIEH Ha TEJIO B KUIKOCTH,
0T 00bEMa OTPYKEHHOH B )KUIKOCTH YACTH TeJla M OT INIOTHOCTH KUIAKOCTH.

7. KoHcTpyupoBaHUE apeoOMETpa WU KOHCTPYUPOBAHUE JIOJKU U OTIpeieJieHUue e€ TPy3010IbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus
Mexanunueckasi pabota. MOITHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecust pbruara. [Ipumenenue
[IpaBUJIa paBHOBECHUS pbluara K 0sioky. MomeHT cuiibl. PaBHOBecHe Teja ¢ 3aKpeIuIeHHON OCBhIO BpALCHUS.
«3omnotoe npaBuiio» Mexanuku. KI1J] mpocteix Mexann3moB. [IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexannueckas osHeprus. KuHeTmyeckas W noOTeHUMalIbHas »dHeprus. [IpeBpamieHne OAHOrO BHAA
MEXaHUYECKON PHEPTrUU B APYroil. 3aKOH COXpaHEHHUsI PHEPruu B MexaHuke. Bo30OHOBIIIEMble NCTOYHUKHU
SHEPIUU.

JdeMoHcTpanuu
[IpuMeprl NPOCTBIX MEXAHU3MOB
JlabopaTopHble paGoThbI U ONBITHI

1.Ompenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHUM Tella 10 TOpPU30HTAIbHOM
ITOBEPXHOCTH.

2.UccnenoBanue ycinoBuii paBHoBecust peryara (JIP).

3.N3mepenue KI1/] naknonnoit ninockoctu (JIP).

4./13y4eHne 3aKOHAa COXPaHEHHsI MEXaHUYECKOW SHEPIUH.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3yduenne ¢usmkn B 7 KiIacce HaANpaBIEHO HA JIOCTM)KCHHE OOYYAIOMIUMUCS JUYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe éocnumanue:

— IMpOsIBJIEHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAyKH;
— LIEHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

Fpa.ucdaucxoe u 0yxoen0-npa8cm3ennoe eocnumanue:

— IFOTOBHOCTH K AKTUBHOMY YY4aCTUIO B O6CY)KI[€HI/II/I O6H16CTB6HHO-3H3,‘-II/IMI)IX U 3THUYCCKUX
HpO6J'I€M, CBA3aHHBIX C IMPAKTHUYCCKUM ITPUMCEHCHHUEM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HAaHUC BAXKHOCTU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.

Icmemuueckoe eocnumanue:

—  BOCHpPHUSATHE O3CTETHUYECKUX KayecTB (PU3MUECKOW HayKu: €€ TapMOHHUYHOIO IIOCTPOEHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH.

IIBHHOC‘mu HAYYHO020 RO3HAHUA .

— OCO3HaHHE LEHHOCTU (PU3MUECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHMSI MHUpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHUM, BA)KHEUILIEH COCTABISAIOIIEN KYIbTYpHI;
— Pa3BUTHE HAYYHOU JIF0O03HATENBHOCTH, HHTEPECA K UCCIIEA0BATENILCKOM 1€ TETbHOCTH.

Dopmuposanue Kynbmypolt 300pP06b3a U IMOYUOHATILHO20 O1A2ONONYYUA:

— OCO3HAHHWE IEHHOCTH Oe30macHOro o0Opa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BXHOCTH TIPaBWJI OE30MaCHOTO TIOBEICHWS Ha TPAHCIOPTE, HA JOPOTax, C ODIEKTPUICCKUM U
TEIUIOBBIM 000PYAOBaHUEM B JOMAIITHUX YCIOBHSIX;

— cOpMHPOBAHHOCTh HaBbIKa pe(IICKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIKMOKY M TaKOTO K€ MpaBa
y IPYroTo YesoBeKa.

Tpyooeoe 6ocnumanue:

— aKTHBHOE€ Yy4acTHE€ B PEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEeMbHU, LIKOJbI, ropoja, Kpas)
TEXHOJIOTUYECKON U COLMaIbHON HAPaBIEHHOCTH, TPEOYIOUINX B TOM YHCIE U (PU3MUECKUX 3HAHUIA,
— HMHTEpeC K MPaKTHYECKOMY H3YYEHHIO0 Mpodeccuil, CBsI3aHHBIX C (PU3UKOIA.

DKonozuueckoe socnumanue:

— OpHCHTAaIUA Ha IIPUMCHCHHUC (1)I/ISI/I‘I€CKI/IX 3HAHUM JJIs pCUICHUA 3aaa4 B oOnactu OKp}I)KaIOH_[Cﬁ
CpeAbl, IUUIAHUPOBAHHWA TIOCTYIIKOB MW OLCHKU HX BO3MOKHBIX HOCJ'IC,I[CTBI/Iﬁ JJIA OKp}I)KaIOH_[eﬁ
Cpe€abl;— OCO3HAHUC rI00aJILHOTO XapaKTepa SKOJOTHYCCKHX HpO6J’I€M n HYTeﬁ HUX PCHICHUA.

Aoanmauusa 00yuauezoca K U3MEeHAIOUWUMCA YCA0GUAM COUUATbHOU U RPUPOOHOIL CPEObl:

— TOTpeOHOCTh BO B3aWMOJICUCTBUU TPH BBIMOJTHEHUU HCCIEAOBAHUN U TMPOEKTOB (PU3UUECKON
HANPABJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYTUX;

— IOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATEIIbHOCTD;

— MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (OPMYIMPOBATH HJEH, TOHSITHUSA,
TUTOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUIX;

— OCO3HaHHE JePHUIIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEN B 001acTH (DU3HKHY;

— TMJIAaHUPOBAHHME CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHMIA,

— CTpeMJICHHE aHAIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U IKOHOMUKH, B TOM
YHCIie C UCTOIb30BaHUEM (PHU3UUYECKIX 3HAHUM;

— OIICHKAa CBOMX JICHCTBUI C y4€TOM BIMSHHS Ha OKPYKAIOIIYIO CpPely, BO3MOXKHBIX TJI00aIbHBIX
MOCJICJICTBUIA.



METAINIPEJIMETHBIE PE3YJIbTATBI
yHI/IBepCEUIbeIC II03HABATCJIILHBIC I[ef/'ICTBI/ISI
ba3zoevie nocuueckue oeiicmeu:

— BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SBJICHUN);

— yCTaHABJIMBATh CYIIECTBEHHBIN MpH3HAK KIacCH(UKAIMKA, OCHOBAHHS i1 OO0OOIICHHUS U
CpaBHEHUS,

— BBIABJIATH 3aKOHOMEPHOCTHM U TIPOTHBOpEUHss B paccMaTpuBaeMblX (akTax, JaHHBIX U
Ha6JIIO[[eHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,

— BBIABJIATH IMPUYUHHO-CICACTBCHHBIC CBA3U IIPU H3YYCHUU (1)I/I3I/IquKI/IX SIBJICHUM W IMpOLECCCOB;
ACJIaTb BBIBOJbI C MCIIOJIb30BAHUCM ACAYKTHBHBIX W HHIAYKTUBHBIX YMOBaKJHO‘-IeHI/H\/JI, BbIABUI'ATh
THUIIOTE3bI O B3aUMOCBA3IX q)HBI/I‘IGCKI/IX BCIINYUH,

— CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemieHuss ydyeOHOW (¢u3nyeckol 3anayu  (CpaBHEHHUE
HECKOJIBKMX BapHaHTOB pEUICHUs, BBIOOp Hamboiee MOAXOMAAIMIEr0 C Y4ETOM CaMOCTOSATEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeiicmeusn:

— HCII0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHNUS;

— MPOBOAMUTH IO CaMOCTOSTENIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBINH (u3nuecKuit
AKCIEPUMEHT, HEOO0IbIIIOE HCCTel0BaHne (PU3UYECKOTO SIBICHHUS;

— OIICHMBaThb Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HWH(GOpPMAIMIO, TMOJYYEHHYIO B XOJe
WCCIIETOBAHUS WM SKCIIEPUMEHTA;

— CaMoOCTOSITENbHO (OPMYIUPOBAaTh O00O0OIIEHHS M BBIBOABI IO pe3yiabTaTaM MPOBEIEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIICIOBAHMS,

— MPOrHO3MPOBATh BOZMOKHOE JajibHeiiee pasBuTHe GU3NUYECKUX MPOILIECCOB, a TAKXKE BbIBUTaTh
MIPENIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayuei:

— MPHUMCHSTHh Pa3jMYHbIC METOJbI, HHCTPYMEHTHI M 3alpOChl IPU MOUCKE W O0TOOpe MH(OPMAIHH
WM JTJAHHBIX C YUETOM MPEI0KCHHON yueOHOM PHU3nMIecKo 3a/1auH;

— aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HMHOOPMAIMIO Pa3JIMYHBIX BHJIOB WU
(hopM TIpeICTaBICHMS;

— CaMOCTOATEJIBHO  BBIOMpaTh  ONTHMAJbHYIO  (OpMy  TPEIACTABICHHUS  HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIC 3aJIa4M HECJIOXKHBIMH CXEMaMH, JUarpaMMaMH, WHOW TpapuKod M UX
KOMOMHAIIUAMH.

YHuBepcaibHble KOMMYHUKATUBHBIC JEHCTBUS
Oobwienue:

— B XO0J€ O6CY)KI[CHI/IH y‘IC6HOFO Marepurajia, pe3yjibTaTOB J'Ia60paTOpHBIX pa60T H IIPOCKTOB
3aaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)K,Z[8€MOI7I TCMbI U BBICKA3bIBATh UJICH, HAILICIICHHBIC HA PCIICHUC
3aiavu U NOAACPIKaHNC 0J1aro’KenaTelIbHOCTH 06H_IeHI/I}I;

— COIIOCTAaBJIATL CBOU CYXICHHA C CYXICHUAMHU JPYIrUuX Y4YaCTHHUKOB Juajiora, O6H3.py>KI/IBaTL
pa3jiniaue U CXoACTBO H03I/ILII/II71;

— BbIPAXKAaTb CBOKO TOUKY 3pCHUA B YCTHBIX U TMCbMCHHBIX TCKCTAX;

— HY6J'II/ILIHO NPpEACTAaBJIATL PE3YJIbTATBl BBIIIOJHCHHOTO (1)I/I3I/I‘IGCKOFO OIIbITa (3KCHepI/IMCHTa,
HUCCICIJ0OBaHUsA, HpoeKTa).

Coemecmuasn oeamenbHocmy (COmpyoOHUYECcneo):

— MOHHMMATh M UCTOJIH30BaTh MPEUMYILECTBA KOMAHTHOW ¥ WHINBUAYAILHON pabOTHI MPU pPElICHUN
KOHKPETHOM (hr3uuecKkoit mpoOIeMsl;



— MPUHUMATH 1I€JId COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATH JEHCTBUS MO €€ JTOCTHUKEHUIO:
pactpenensiaTh poiiu, 00CYKIaTh MPOIECChl U Pe3yNIbTaThl COBMECTHOUW paboThl; 00001MaTh MHEHHS
HECKOJIBKHUX JIIOACH;

— BBINOJHATH CBOIO YacTh PaOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJIbTaTa [0 CBOEMY HAIPaBJICHUIO U
KOOPAMHUPYS CBOU ACHCTBUSA C APYTUMHU WICHAMH KOMaH/IbI;

— OIICHMBATh KadeCTBO CBOETO BKJIaJa B OOMIMH MTPOAYKT MO KPUTEPHUSM, CaMOCTOSTEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS.

YHuBepcanbHbIE PETYJIATUBHBIC IEHCTBUS
Camoopzanusayun:

— BBIABIATH NpOOJEMbl B JKU3HEHHbIX M YYEOHBIX CHUTyalUsX, TpeOYIOIUX JUIsl peLIeHUS
(bu3nyecKux 3HaHUI;

— OPUEHTUPOBATHCA B PA3IUYHBIX MOAXOJaX HPHUHITHUS pelleHuN (MHAUBUAYaAJbHOE, NPUHSITHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI IPyNoil);

— CaMOCTOSTENIHO COCTABIATh AITOPUTM PELICHUs (PU3MUECKON 3a1a4y MIIH IUIaHA UCCIIEI0BaHUs C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATh MpejJlaraeMble
BAPUAHTHI PEIICHUN;

— JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

Camoxonmpons (pepnexcusn):

— J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYaIlUH U Mpesiarath 1jiaH e€ U3MEHEeHMUS,

— OOBSACHATH MPUYUHBI JOCTHXKEHMS (HEJOCTUIKEHUSI) PE3yJIbTaTOB JIEATENbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTHBBl B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (U3NYECKOTO
UCCIICIOBAaHUSI WM IPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENILCTB, W3MEHMBILUXCS CUTYaIMil,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

— OLIEHMBATh COOTBETCTBUE PE3y/IbTaTa LIEJIH U YCIOBUSM.

3M0l{ll0HaJlebll7 uUnmesiekm:

— CTaBUTh ce0s Ha MECTO Apyroro 4€joB€Ka B XOJEC CIIOpa WK JUCKYCCHMHM HAa HAYYHYHO TEMY,
IIOHUMATb MOTHUBEBI, HAMEPCHHS U JIOTUKY APYyIroro.

Ilpunamue cedsn u opyaux:

— TpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelleHur (PU3MUeCKUX 3a7ad WM B YTBEPXKICHHUSX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

IIpenmetnbie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaxarb C(HOPMUPOBAHHOCTb Yy
oOyyJaromuxcs yMeHH:

— HCIMOJIb30BaTh MOHATUA: (U3MYECKHE M XUMHMUYECKHE SBJICHMS; HAOIIOAECHUE, SKCIEPUMEHT,
MOJieNb, TUIIOTE3a; €IUHULBI (PU3MYECKMX BEIWYMH; aTOM, MOJIEKyjJa, arperarHbleé COCTOSIHMS
BellectBa  (TBEpAOE, KHUAKOE, Tra3o00pa3HOE); MEXaHM4YecKoe JBI)KEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, NPSMOJMHEHHOE), TPAeKTOpus, paBHOJEHCTByromas cui, aedopmanus (ynpyras,
IUTACTHYECKas), HEBECOMOCTb, COOOIIAIOINECS COCY/IbI;

— pasznuyath sBieHus (auddysus; TenaoBoe ABMKEHHE YAaCTUI] BELIECTBA; pABHOMEPHOE JIBUKECHUE;
HEPAaBHOMEPHOE [BI)KCHME; WHEPLHUSA; B3aUMOACHCTBHE TE€Jl, paBHOBECHE TBEPABIX Tel C 3a
KpEeIIEHHONH OCBhIO BpallleHHs; MepeAada JaBieHUs TBEPABIMU TelaMM, >KUIKOCTAMU M Ta3aMH;
aTMoc(epHOe JaBlIeHUe; IUIAaBaHUE Tell; MPEeBpallleHUs] MEXaHMYECKOW SHEpruM) MO OMUCAHHIO HX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

— pPAacmo3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SBICHUNA B OKPY)KAIOIIEM MHUpE, B TOM YHCIIe
¢u3nyeckue SBICHHUS B NPUPOJE: NPUMEPHI JBUKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B KHMBOH U
HEXHUBOHM NpUPOJE; NeiCTBUE CUIIBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSAHUE aTMOC(HEPHOTO JaBICHUS



Ha )KMBOM OpPraHu3M; IUIaBaHHE PbIO; PbIUar B TEJE YEJIOBEKa; MPU ITOM MEPEBOANUTH MPAKTUYECKYIO
3aauy B y4eOHYIO, BBLICTIATH CyIIECTBEHHBIE CBOMCTBA/PU3HAKY (PU3UUECKUX SBICHUM;

— OIMCHIBATh M3YYEHHBIE CBOMCTBA TENl M (PU3NYECKUE SIBICHUS, UCIIONb3Ys (PU3NUECKUE BEINUHHBI
(macca, 00BEM, MIOTHOCTH BELIECTBA, BPEMs, MyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa yIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CUJIa TPEHUs, aBieHue (TBEPIOTo Teja, KHUAKOCTH, ra3a), BHITAIKMBAIOIIAs
cuiia, MEXaHW4yecKas pabdoTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIbI, KOA(Q(UINEHT MOJIEe3HOTO
NEUCTBUSI MEXaHM3MOB, KMHETHYECKass M IOTEHLMAJIbHAs DSHEPrus); MpPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (U3NYECKUN CMBICIT MCIOJB3YyEMBIX BEJIWYHH, UX 0003HAUYECHUS M €AMHUIBI (PU3MYECKUX
BEJIMYUH, HAXOJUTH (OPMYIIBI, CBS3BIBAIOIIMX JaHHYIO (HU3UYECKYI0 BEIMYHHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTH IPAPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;

— XapakTepu30BaTh CBOWCTBA TeJl, (PU3UUECKUE SBJIECHUS U MPOLECCHI, UCIOb3Ys ITPaBUIIa CIOXKEHHS
cu (BIOJb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBWJIO PaBHOBECHS
ppiuara (00Ka), «30JI0TO€ MPABUJIIO» MEXAHMKH, 3aKOH COXpPaHEHMs] MEXaHWYECKOW SHEepruu; Nnpu
3TOM JiaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCBIBATH €0 MaTEMaTHUECKOE BhIPAKEHHUE;

— O0OBACHATh (U3NYECKHE SBJICHUS, NPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE€ M B KOHTEKCTE
CUTyallll MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISIBIATH INPUYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOHUTh OOBSCHEHHE W3 |—2 IOTMYecKWX MIaroB ¢ Omopo Ha 1—2 W3yYEHHBIX CBOWCTBA
(bU3UYeCKuX SIBICHUH, (PM3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

— pemiath pacu€THble 3a1aud B 1—2 AelcTBUS, UCIOJIB3YS 3aKOHBI U (OPMYIBI, CBSI3bIBAIOLINE
¢u3nyeckue BENUYMHBI: Ha OCHOBE aHajdu3a YCIOBHUS 3a/aydl 3alKChbiBaTh KpaTKOE YCIOBHE,
MOJCTaBIATh (PU3UYECKUE BEIMYMHBI B (OPMYJbl U MPOBOJIUTH PAaCU€Thl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE Ul PELIEHHs 3a/ad, OLIEHWBATh PEAJTUCTHUYHOCTh MOJYYEHHOW (U3NYECKOU
BEJIMYMHBI;

— pacno3HaBaTh NPOOJEMBI, KOTOpPBIE MOXHO pPELIMTh NPH MOMOIIM (PU3MUYECKUX METOJOB; B
ONMMCAaHUM MCCIEJOBAHUS BBIIEIATH IIPOBEpPsEMOE IMpeanosokeHne (TUHoTe3y), pas3indare H
MHTEPIPETUPOBATh MOJIyYEHHBIN pe3ysbTaT, HaX0IUTh OUIMOKU B XOJ€ OMbITA, JIEJaTh BHIBOJIBI IO €r0
pe3yibTaram;

— NPOBOJUTH ONBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUNH WIM (PU3MUECKUX CBOMCTB TeI:
(GopMynupoBaTh MpOBEpsEMbIE MPEANOJOKEHHs, COOMpaThb YCTAaHOBKY U3 IPEIIOKEHHOIO
000pyZ0BaHUs, 3aMChIBATE X0/ OMbITa U (POPMYIUPOBATH BHIBOIBL;

— BBINOJIHATH MpPSIMbIE H3MEPEHUs PpACCTOSHMS, BPEMEHH, Macchl Tena, o0béMa, CHIIBI U
TeMIepaTypbl C HCHOJIb30BAHWEM AaHAJOIOBBIX M LU(QPOBBIX NPUOOPOB; 3alMCHIBATh IMOKa3aHMs
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUI;

— NPOBOJUTH HCCIIEOBAHHE 3aBHUCUMOCTH OJHOM (U3MYECKOM BENMYMHBI OT JApPYrod ¢
UCIOJb30BAHUEM NPAMBIX H3MEPEHHH (3aBUCHMOCTH IYTH PAaBHOMEPHO JBHXKYILErocs Tena OT
BPEMEHU [BWKEHHUS Tella; CWIbl TPEHHUsS CKOJBKEHUs OT Beca Tejla, KadyecTBa OO0paboTKU
MIOBEPXHOCTEH Tel M HE3aBUCHUMOCTHU CHJIBI TPEHHUS OT IUIOUIaJd CONPUKOCHOBEHMS TeJ; CHJIbI
YIPYrOCTH OT YJUIMHEHUS MPYKUHBI; BHITAJIKUBAIOIIEH CHJIbI OT 00bEMa NOrpYKEHHOHN YacTH Tejla U
OT IUIOTHOCTH >KMJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJO; YCIOBUMN IJIaBaHUs TeJl, YCIOBUI paBHOBECHs pblyara M OJIOKOB); y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIEeOBaHMs, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHUs, Clenys
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh Pe3yabTaThl MOTY4YEHHON 3aBUCUMOCTH (PM3MUECKUX BEIUYHH
B BUJIE ITPEUIOKEHHBIX TaOIHI U TpadUKOB, A€iaTh BBIBOJBI 10 pe3yIbTaTaM MCCIEI0BAHHUS;

— TPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPAOTO TENA; CHJIA TPEHUSI CKOJIBKEHUS; AAaBJICHUE BO3/yXa; BBITAIKUBAIOIIAs CHIIA, JEMCTBYIOLIAs
Ha MOTrpyXEHHOE B JKUAKOCTh TeNO; KOA(P(PUIMEHT MOJEe3HOro JEWCTBUS MPOCTHIX MEXAHHU3MOB),
cliefysl MPeAT0KEHHON MHCTPYKIMU: TPU BBIMOJHEHUH W3MEPEHU coOHMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIUMCIISITH 3HAUYEHUE UCKOMOM BEJIMUMHB,

— co00aTh MpaBUiIa TEXHUKU 0€3011acHOCTH NpH padoTe ¢ 1adopaTopHbIM 000pYIOBAHUEM;

— YKa3bpIBaTh MPHUHLUMIBI JCHCTBUS TNPHOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOIIAIOIINeCs COCy/Abl, OapoMeTp, pbluar, IMOABHMXHBIM M HEMOABWXHBIN OJIOK,
HAKJIOHHAsI IIJIOCKOCTH;



— XapakTepu30BaTh IPUHLMIIBI JEHCTBUSI U3YYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
ONOpOM Ha UX ONMCAHUA (B TOM YHCIE: MOJUIMIHUKH, YCTPOMCTBO BOJONPOBOJIA, MAPABIMUECKUN
IIpecc, MaHOMETpP, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMETp), HCIOJIb3YyS 3HAaHUS O CBOWCTBAX
(bu3nUecKuX SABICHUNA U HEOOXOMMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOJIUTH HpUMEpPHl / HAXOAUTh MH(DOPMAIMIO O TpPUMEpax NPAKTUYECKOTO HCIOIb30BAHUS
(u3MYECKUX 3HAHWW B TMOBCEAHEBHOW XU3HU sl oOecriedeHuss OC30MaCHOCTH TP OOpaIlIeHUH C
npubopaMu M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COONIONEHHS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLLEH Cpene;

— OCYIIECTBJISITh OTOOP MCTOYHHKOB MH(pOpMAIMU B ceTH MHTEpHET B COOTBETCTBUU C 3aJaHHBIM
[TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLUXCS 3HAHUN U MYTEM CPAaBHEHUS PA3JIMYHBIX UCTOYHHUKOB
BBIICIIATH HHPOPMALINIO, KOTOPAs SIBIISIETCS MPOTUBOPEUYHUBOM MIT MOKET OBITH HEIOCTOBEPHOM;

—  HCHOJb30BaThb MPU BBINOJHEHUM Y4YEOHBIX 3aJaHUi HaydyHO-TIOMYJSPHYIO JIUTEPATYpPY
(u3MYECKOTO COJiepKaHus, CIIpaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT; BianeTs npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTyIO;
— C€03/1aBaTh COOCTBEHHbIE KpPAaTKHE MMCbMEHHbBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 UCTOYHHUKOB
nHpopmanuy (U3MUECKOTO COJIEp’KaHus, B TOM 4YHUCIIEe MyOJINYHO JeiaTh KpaTKUE COOOIIEHHS O
pe3ynbTaTax MPOEKTOB WM Y4E€OHBIX MCCIEAO0BAHUMN; MIPU 3TOM IPaMOTHO HCIOJIb30BaTh M3y4EHHBIN
MOHATHIHBIN anmapaT Kypca GU3HUKH, COIPOBOKIATh BHICTYIUIEHHUE MTPEe3eHTAIUEH;

— TIpH BBINOJIHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAaHHUM paclpeaensTh 005 3aHHOCTU B TpYIIE B
COOTBETCTBUU C MOCTABJICHHBIMH 3aJauaMi, CJIEIWUThH 3a BBHINOJHEHHEM IUIaHa JIEHCTBUM, aJ€eKBATHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JAESITEIBHOCTb TPYMIbI; BBICTPAaUBATh KOMMYHHUKAaTHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPYXKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHue pa3iesioB H TeM KoaunuecTBo yacoB Jarta Buabl gesaTeIbHOCTH Bunsl, DJIeKTPOHHBIE
n/m | IporpaMmsl H3yYeHHus hopmbI (uudposnie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS o0pa3oBaTe/bHbIE
padoTbl padoTbl pecypebl
Paznen 1. ®u3nka u e€ poJib B MO3HAHUU OKPY:KAIOLIEr0 MHPa
1.1. | ®usnka — Hayka o mpupojae 1 0 0 02.09.2022 | BeisiBiieHuE pasiuunii Mex/1y (pU3NIECKUMH U XUMHYecKuMu npespamernsiMu (MC — xumus); Verusrit DIeKTpOHHOE
Pacno3naBanue u ki1accuukauus GU3NIECKUX SBICHUIT: MEXaHHYECKHX, TEIIOBBIX, JIEKTPHIECKHX, | OIpOC; HPUIOKEHHE K
MAarHATHBIX U CBETOBBIX; y4eOHUKY
Habnronenue u onucanue pU3NYECKUX SBICHUI;
1.2. | ®usnyeckne BeJTHIHHBI 2 0 1 05.09.2022 | OnpenesneHne HEHbI ASTCHUS MIKATbI K3MEPUTENBHOTO PUbOpa; VYerHbii DIeKTpOHHOE
09.09.2022 01poc; HPUIOKEHHE K
[IpakTuueckas | ydeOHUKY
pabora;
1.3 | EcTecTBenHo- HayuHbIii MeTO 1 0 0 14.09.2022 | BoiapixeHHe TUIOTE3, 0OBACHIOMIX IPOCTBIE ABICHHS, HAPUMED: — [OYEMY OCTAHaBINBACTCS YcTHbIi DIeKTpoHHOE
MO3HAHHUS IBIXKYIIeeCs 10 TOPU30HTANBHON OBEPXHOCTH TENO0;— M0YEMY B XKAPKYI0 [OTOY B CBETNIOH OJeXKAe | ONpPOC; NPHUJIOXKEHHE K
npoxnajHei, 4eM B TEMHOIA; yueOHHKY
IIpennoxeHue coco60B NPOBEPKH THIIOTES;
ITocTpoenue npocTeiux Mojeneit Gpusnyeckux ABICHUH (B BHAe PHCYHKOB HJIM CXEM), HAIIPUMED
najieHue MpeaMeTa; IPsSMONHHEHOe pacpoCTpaHeHHE CBETa;
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Pazzen 2. llepoHayaibHbIe CBeIeHHS 0 CTPOCHHH BelleCTBa
2.1. | Crpoenue BemecTBa 1 0 1 16.09.2022 | Habuto/eH)e ¥ HHTEPIPETALUS OMBITOB, CBU/IETEIbCTBYOIMX 00 aTOMHO-MOJICKYISPHOM CTPOEHUH YerHbrit DIIeKTpOHHOE
BEI[ECTBA: OMBITHI C PACTBOPEHUEM PA3NTHUYHBIX BEIIECTB B BOJE; 0npoc; HPUI0KEHHE K
O1neHka pa3MepoB aTOMOB M MOJIEKYJI C HCIOJIb30BaHUEM (OTOrpaduii, MONy4EHHbBIX HA ATOMHOM [IpakTuueckas | y4eOHHKY
cui10BOM MuKpockorne (ACM); pabota;
Omnpezenenne pa3MepoB MalbIX Tel;
2.2. | TBuskenue ¥ B3auMo/eiicTBHE 2 0 0 19.09.2022 | Habnioaenue u o0bsicHEHHE OPOYHOBCKOTO ABHXKCHHS U SABICHUST AU dy3un; YcrHblit DIIeKTpOHHOE
YacTHIl BeLIeCTBA 23.09.2022 | IlpoBesneHue i 0OBICHEHHE OMBITOB 110 HAOTIOACHHIO TEIIOBOIO PACIIMPEHHS IA30B; ompoc; HPUIOKEHUE K
IIpoBenenue u 00BACHEHHE OIBITOB 110 OOHAPYKEHHIO CUI MOJIEKYIAPHOTO MPUTHKEHHS U y4eOHHUKY
OTTaJKHBAHHU;
2.3. | ArperaTHbie COCTOSIHHS 2 0 0 26.09.2022 | Omucanue (C UCTIONB30BAHMEM TIPOCTHIX MOJIENEH) OCHOBHBIX Pa3IM4Hii B CTPOCHUH Ta30B, VerHblit DIeKTpoOHHOE
BelIeCTBa 30.09.2022 | sxmakocreit u TBEPIBIX TEI; 0Impoc; HPUIOKEHHE K
OOBsCHEHHE MAON CKMMAEMOCTH XKUIKOCTEH U TBEPABIX TeJ, OONBIIOI CKMMAEMOCTH ra30B; IIucbMeHHBIH | y4eOHUKY
OO6bscHEHHE COXpaHEHHUs (POPMBI TBEPABIX TEI H TeKyUECTH KUIKOCTH; KOHTPOJIB;
IIpoBenenue ONBITOB, 1OKA3bIBAIOMINX, UTO B TBEPIOM COCTOS HUM BOJBI YACTHIBI HAXOAATCS B 3auer;
CpefHeM Janblie APYT OT Apyra (IIOTHOCTh MEHBIIE), YeM B XKHIKOM;
VcTaHOBIIEHHE B3aUMOCBSI3U MEKIY 0COOCHHOCTSMH arperaTHbIX COCTOSHUH BOIBI U
CYIIECTBOBaHHEM BOJHBIX opranu3MoB (MC — Guosorus, reorpadus);
Hroro mo pazznery 5

Paznen 3. IBus:keHue U B3auMo/aeiicTBHE Tell




3.1. | Mexannyeckoe ABHKEHHE 4 0 03.10.2022 | MccnenoBanne paBHOMEPHOTO JIBUKECHHS U ONPECICHUE ero IPU3HAKOB; VerHblid DIeKTPOHHOE
14.10.2022 | HaGnroneHHe HepaBHOMEPHOTO ABIDKCHHS H OIPEJENICHHE er0 OTIHYMH OT PABHOMEPHOT'O ABIXKEHHS; | OIPOC; HPUIOKEHUE K
Pemenne 3aa4 Ha OIpeJeNICHHE IyTH, CKOPOCTH U BPEMEHU PaBHOMEPHOTO JIBH)KCHHS; [TuceMeHHbI | y4eOHHKY
Amnanu3 rpauKoB 3aBUCHMOCTH ITyTH ¥ CKOPOCTH OT BPEMEHU; KOHTPOJIb;
3.2. | Anepuus, Mmacca, NJIOTHOCTH 8 1 17.10.2022 | OGbsicHEHHE U IPOTHO3UPOBAHKE SBICHHIN, 00y CIIOBICHHBIX HHEPLHEH, HAPUMEp: YTO IPOUCKXOTUT YerHblit DIeKTPOHHOE
11.11.2022 | npu TOPMOKXECHHH HIIM PE3KOM MaHEBPE aBTOMOOMIISL, I0YEMY HEBO3MOXXHO MIHOBEHHO MPEKPATHTH ompoc; HPUIIOKEHUE K
IBMKCHHE Ha BEIOCHIIE/IC HIIH CAMOKATe H T. 11.; [MucoMennbiit | y9eOHUKY
IIpoBenenue 1 aHAJIU3 ONBITOB, JEMOHCTPUPYIOMUX H3MEHEHHE CKOPOCTH JIBI)KCHHUS Tela B KOHTPOJIB;
pesyJbTate AeHCTBHS Ha HErO APYTHX Tel; KonTtponsnas
Pemmenne 3azay Ha OnpeieNeHHE MacChl Tena, ero 00bEMa 1 IIIOTHOCTH; pabora;
IIpoBenenue 1 aHAJIU3 ONBITOB, JEMOHCTPUPYOIIUX 3aBUCH MOCTh H3MEHEHHSI CKOPOCTH TeJIa OT ero I[IpakTHyeckas
Macchl IIpH B3aUMO/ICH CTBHY Tell. MI3MepeHue Macchl Tela pasiuIHbIMI CIIOCO0aMHu; pabora;
OmnpezeneHue IIIOTHOCTH TeJa B Pe3yJIbTaTe H3MEPEHHUs ero Mac Chl i 00bEMa;
3.3. | Cuaa. Buasl cua 9 1 14.11.2022 | U3yuenue B3auMOAeiiCTBIS KaK IPHYNHBI M3MEHEHHS CKOPOCTH TeNla WIIK ero Ae(popManny; VcerHbli ONeKTpOHHOE
14.12.2022 | Onucanue peanbHBIX CUTYaIil B3aMO/EHCTBUS Tl ¢ IOMOIIBIO MOJIEIEM, B KOTOPBIX BBOAUTCS 01poc; TPUIIOKEHHUE K
MOHATHE ¥ H300PaXKEHHE CUIIBI; [ucoMeHHbI | y4eOHHKY
W3yuenue cunbl ynpyroctd. MccienoBanue 3aBUCHMOCTH CHIIBI YIIPYTOCTH OT YIJIUHEHUS PE3UHOBOTO | KOHTPOIIb;
IIHYpa WK NIPYKUHEI(C IOCTPOEHHEM Ipaduka); KonrponbHas
AHanu3 npakTHYeCKUX CUTyalHil, B KOTOPBIX NPOSABIAETCS ACHCTBHE CHIIbI YIIPYTOCTH (YHPYToCTh padoTa;
Ms14a, KPOCCOBOK, BETOK JiepeBa H 1p.); [IpakTryeckas
AHanu3 npakTHYeCKUX CUTyalHil, B KOTOPBIX NPOSABIAETCS ACHCTBHE CHIIbI YIIPYTOCTH (YHPYTOCTh padoTa;
Ms14a, KPOCCOBOK, BETOK JiepeBa H 1p.);
AHanus cutyaluil, CBA3aHHBIX C ABIEHUEM TATOTeHUs. OObACHEHHE OPOUTANBHOTO JABHKEHHUS MIIAHET C
HCIOJIb30BAHUEM ABJICHUS TATOTEHUs M 3akoHa uHepunn (MC — actpoHoMus).;
HN3MepeHue Beca Tena ¢ NOMOIIbIO fAuHaMoMeTpa. OO0CHOBaHHE 3TOTO criocoba U3MepeHus;
AHanu3 ¥ MOJIGTHPOBAHHKE SIBJIEHHSI HEBECOMOCTH;
OKCnepHMEHTaNbHOE NIONydeH e TPAaBUIIa CIOKEHHUS CHJI, HAIPABIEHHBIX BIOJIb OXHON NPAMOIL.
OrnpeienieHne BEINYHHBI PABHOICH CTBYIOIIEH CHIT;
W3ydenue cuitbl TpeHHS CKOJIBKEHHUS M CHIIBI TPEHHUS TOKOS;
HMccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHMS OT Beca Tella M CBOMCTB TPYIIHXCS MOBEPXHOCTEHH;
Pemenue 3ama4 ¢ ncmoab30BaHueM GOpMyIT A pacuéTa CHIBI TKECTH, CHIIBI yIPYTOCTH, CHIIBI
TPEHHS;
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Paznen 4. laBjieHre TBEPABIX Tel, KHKOCTell U ra3oB
4.1. | NaBaenne. Iepeaaqa aapienus 4 0 15.12.2022 | Ananu3 u 00bSCHEHHE ONBITOB M MPAKTHYECKUX CUTYALUH, B KOTOPBIX MPOSBISAETCS CHIIA TaBICHUS; VerHblit DIeKTpoOHHOE
TBEPABLIMH TeJaMH, KUAKOCTAMH U 28.12.2022 | O6ocHOBaHME CIOCOOOB YMCHBIICHHUS H YBEIUYCHHUS JABICHHUS; 0mpoc; HPUIOKEHHE K
razamu H3yueHne 3aBUCUMOCTH JJaBICHUS Ta3a 0T 00bEMA U TeMIIepaTyphl; [TucoMeHHBIH | ydeOHHKY
W3ydenne ocobeHHOCTEH MepeJaun JaBICHUS TBEPABIMHI TEIaMH, KUAKOCTAMH H Ta3aMH. KOHTPOJIB;
O6ocHOBaHUE PE3YIBTATOB OMBITOB 0COOCHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM, KUIKOMH [IpakTHuecKas
ra3000pa3HOM COCTOSTHUSX; pabota;
DKcrepuMeHTaIbHOE T0Ka3aTeIbCTBO 3aKoHa [lackans;
Pemenne 3ama4 Ha pacuéT AaBIeHHS TBEPIOTO TENa;
4.2. | laBiieHHe KAAKOCTH 3 0 09.01.2023 | UccnenoBanne 3aBHCHMOCTH JABICHHUS KUAKOCTH OT Ty OUHBI TOTPYKEHUS U TUIOTHOCTH KHIKOCTH; Ycrubrii DneKkTpoHHOE
18.01.2023 | HaGnromernue 1 00bSICHEHHE THAPOCTATHIECKOTO MApaIoKca Ha OCHOBE 3aKoHa [lackas; ompoc; IPUIOKEHHE K
HW3ydenne cooOmAOMuUXCs COCYN0B; [InceMeHHBIH | y4eOHHKY
Pemrenne 3agau Ha pacuéT JaBICHUS KUAKOCTH; KOHTPOJIb,
OObsicHeHHE IPHHIUIA JeHCTBHSA THIPABINIECKOTO TIpecca;
Ananu3 1 00bACHEHNE IPAKTHISCKHUX CHTYAIHH, JeMOHCTPUPY IOIKX NPOSBIEHAE TaBICHHUS KUIKOCTU
u 3axoHa [Tackans, HampuMep IPOLECCOB B OpraHU3Me IPH I'Ty60koBOxHOM HEIps HEE (MC—
Ouonorus);




4.3. | AtmocdepHoe 1aBieHHe 5 0 0 19.01.2023 | DxcnepuMeHTaNbHOE OOHAPYKEHHIE aTMOC(HEPHOTO NABICHHS; Yernbiii ONeKTpOHHOE

01.02.2023 | Ananu3 u 0GBACHEHHE OIBITOB U MPAKTHYECKAX CHTYALUH, CBA3AHHBIX C IeHCTBUEM aTMOC(HEpHOro 01poc; IPUII0KEHUE K
JIaBJICHHUS; [TuceMeHHbI | y4eOHHKY
OObsicHeHHE cyIecTBOBaHHS aTMOC(epsl Ha 3eMiIe U HEKOTO PhIX IUIAHETaX MM € OTCYTCTBHS Ha KOHTPOJIB;

apyrux mianerax u JIyne (MC — reorpa¢us, acTpoHOMHS);

OObsicHeHHEe H3MEHEHHS INIOTHOCTH aTMOC(EpBI ¢ BEICOTOH M 3aBUCHMOCTH aTMOC(EPHOro NaBJICHHS
OT BBICOTHI;

Pemenne 3amay Ha pacuér aTMOCEPHOTO JaBICHHUS;

H3yueHue ycrpoiicTBa OapoMeTpa aHEpOUAa;

4.4, | leiicTBre KUAKOCTH ¥ ra3a HA 9 1 2 02.02.2023 | DkcnepuMeHTaIbHOE 00HAPYKEHHE ACHCTBHS KUAKOCTH U Ta3a Ha MOrpyXEHHOE B HAX TEJIO; VerHsrit DIeKTpOHHOE
NOrpyKkéHHOE B HUX TeJI0 02.03.2023 | OnpeneneHye BHITAIKMBAIOLIEH CHIIBL, ICHCTBYOLIEH Ha TeNO, IOrPYKEHHOE B KHUAKOCTD, ormpoc; TPUIOKEHHE K

IpoBenenne U 06CYKACHHE OMBITOB, AEMOHCTPHPYIOIIHMX 3aBHCHMOCTb BBITATKUBAIOLIEH CHIIBI, [ucsMenHbIi | yueOHUKY
JeHCTBYOLIEH Ha TeJIO B KUIKOCTH, OT 00bEMa IIOTPYKEHHON B KHUAKOCTH YACTH TeJIA U OT IUIOTHOCTH | KOHTPOJIb;
KUJKOCTH; Koutposbnas
HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKEHHOI B JKHIKOCTh YaCTH Tea; pabora;
Perienne 3ajja4 Ha IPUMEHEHHE 3aKOHA ApXHMe/Ia 1 yCIOBHS IIaBaHus Tell; [pakTnyeckas
KoucrpyupoBaHue apeoMeTpa Hill KOHCTPYHPOBAHHE JIOJKH U ONpPe/eeHIe e€ IPy30I01bEMHOCTH; pabora;

Hroro no pazzneny 21

Paszen 5. PaboTa m MOIHOCTb. DHeprus

5.1. | Pabora n MomHOCTh 2 0 0 06.03.2023 | DkcnepuMeHTaIbHOE OPE/ENICHHE MEXaHHUECKOi pabOThI CHIIBI TAXKECTH MPH MAJCHAN TeJa U CHIIbI YcTHbri DIeKTpoHHOE
10.03.2023 | TpeHus Mpu paBHOMEPHOM MEPEMEIEHHHU TeJla 110 TOPU30HTAIbHON MOBEPXHOCTH; ompoc; NPUIIOKEHHE K
Pacuér MOImHOCTH, pa3BUBaeMOi IpU MO IbEME MO JIECTHHUIIE; [TuceMenHblil | yueOHUKY
Pemenue 3a1a4 Ha pacy€T MEXaHUYECKOH paboThl U MOIIHOCTH; KOHTPOIIb;
5.2. | IIpocTbie MeXaHU3MBI 8 0 3 13.03.2023 | OmpeneneHne BEIUTPHIIIA B CHJIC MPOCTHIX MEXaHH3MOB Ha MPHMEpE phIdara, MOABIIKHOTO U YerHbli DIeKTpoOHHOE
14.04.2023 | HenoaBUKXHOTO 6I0KOB, HAKJIOHHOM MIOCKOCTH; ormpoc; HPUIOKCHHE K
HccreoBaHne ycaoBysS PaBHOBECHS phluara; [MucbMeHHbIl | y4eOHUKY
OGHapyKeHHe CBOHCTB MPOCTHIX MEXAHU3MOB B Pa3IHYHBIX HHCTPYMEHTAX H NPUCIIOCOOICHHUX, KOHTPOJIb;
HCHOJIb3YEMbIX B OBITYH TEXHHKE, a TAKxKe B )KUBbIX opranu3smax (MC — Guozorus); KonrponbHas
DKCIePUMEHTAEHOE JOKA3aTEeIbCTBO PABEHCTBA PAOOT P NPHMEHECHHHU MPOCTHIX MEXAHH3MOB; pabora;
Omnpepenenne KI1/] HaKIOHHOM MIOCKOCTH; [IpakTnueckas
Pemenue 3a1a4 Ha IpUMEHEHUE NPaBUiIa paBHOBeCcUs pbryara u Ha pacuér KII/L; pabota;
5.3. | Mexannueckasi JHeprus 3 1 0 17.04.2023 | DkcnepuMeHTanbHOE ONpe/ieeHe H3MEHEHHS KUHETUIECKON U IOTEHIUANbHON SHEPIUHU Tela IPH VerHblit DIIeKTpOHHOE
26.04.2023 | ero ckaThIBaHMHM MO HAKJIOHHOM IIOCKOCTH; ormpoc; HPUIOKCHHE K
DopmyIHpOBaHHE HA OCHOBE HCCIICI0BAHMS 3aKOHA COXPAHCHHUS MCXaHHYECKOH SHEPruu; [MucbMeHHbI | y4eOHUKY
OOcyxieHIe TPaHHUI] IPUMECHHMOCTH 3aKOHA COXPAHCHUS YHEPTHH; KOHTPOIIB;
Peurenne 3aa4 ¢ UCIOIB30BAHNEM 3aKOHA COXPAHEHHS YHEP THHL; KourponsHas
pabota;
Uroro mo pazaeny: 13
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 68 4 13

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo 4acoB Hara Buabl,
n/n H3y4YeHHS (popmbl
BCEro | KOHTPOJIbH | MPAKTHYECK KOHTPOJIA
ple padoThl | e padoThI
1. ®dusuka — HayKa O IPUpPOJE. 1 0 0 02.09.2022 | YcrHbIi onpoc;
Ousnueckue spaenns. Habmronenus,
OIIBITHI, U3MepeHUs. BeooHulii
UHCIPYKMAIC NO MEeXHUKe
6ezonacnocmu. (§1-3)
2. Ou3NYECKUE BETUINHBI U UX 1 0 0 07.09.2022 | YcrHbI# ompoc;
usMepeHue. MexayHapoiHas
cucreMa equHuIl. TOYHOCTh U MO-
rpetHocTh u3mepenuii (§ 4, 5)
3. JlaGopaTopnas padora Ne 1 1 0 1 09.09.2022 | I[TIpakTuueckas
pabora;
4, Hayka u Texnuka (§ 6) 1 0 0 14.09.2022 | YcrHblii onpoc;
5. Crpoenne BemecTBa. OMBITHI, 1 0 1 16.09.2022 |IIpaktuyeckas
JIOKa3bIBAOIIIIE AaTOMHOE CTPOCHUE pabora;
BemecTBa. JlabopaTopHas pabora
Ne2 (§ 7—8)
6. TennoBoe ABUXKEHUE aTOMOB H 1 0 0 21.09.2022 | YcrHblit ompoc;
mounekyn. Juddysus. bpoynosckoe
nemkenne. (§ 9,10)
7. BzanMopeiicTBIE YacTHII BEIIeCTBa 1 0 0 23.09.2022 | YcrHblit ompoc;
(§11)
8. ArperatHble COCTOSIHHSI BEII[CCTBA. 1 0 0 28.09.2022 | YcrHbI# onpoc;
Mogenu cTpoeHus TBEPIBIX TeEl,
XKHUIKOCTel 1 ra3os (§ 12, 13)
9. [MoBTopuTeNnEHO-0000matommii ypok | 1 0 0 30.09.2022 |3auer;
o TeMe «[lepBoHayabHBIE
CBEJICHHS O CTPOCHHH BEIIECTBAY
10. | MexaHuuecKoe ABHIKECHHE. 1 0 0 05.10.2022 | YcTHBIH 0mpoc;
PaBHOMEpHOE 1 HEpaBHOMEPHOE
nemkenne (§ 14, 15)
11. | Ckopoctb. Equnuier ckopoctu (§16)| 1 0 0 07.10.2022 | YcrHbIi ompoc;
12. |Pacuer myTv U BpeMEHH IBHKCHHUS. 1 0 0 12.10.2022 | YcrHBIii ompoc;
I'padmku gemxenus (§ 17) [TnceMeHHBIH
KOHTPOJIB;
13. | Pemenue 3amayu mo reme 1 0 0 14.10.2022 | YcrHBIi ompoc;
«MexaHnyecKoe TBUKEHUE» [TuceMeHHbIH
KOHTPOJIB;
14. |HWuepunus (§18) 1 0 0 19.10.2022 | YcrHBIii ompoc;
15. | BzaumopuetictBue Ten. MHepTHOCTH 1 0 0 21.10.2022 | YcrHslii onpoc;
ten. Macca tena. EnuHuier Macchl.
(§ 19,20)
16. |M3mepenue macchl Tena Ha Becax. 1 0 1 02.11.2022 [IpakTnueckas
Jlabopartopnas padora Ne 3 (§ 21) pabora;




17. |IInorHOCTH BemecTBa (§ 22) 09.11.2022 | YcrHbI# ompoc;
18. |JIabGopatopuas pabota Ne 4. 11.11.2022 |Ilpaktuyeckas
JlabopaTopnas pabora Ne 5 pabora;
19. |[Pacuer macchel U 00beMa Tena 1o ero 16.11.2022 | YcrHbIii onpoc;
moTHocTH (§23) [TuceMeHHbIH
20. |Pemenue 3amau 18.11.2022 | YcrHBIi onpoc;
[TucemeHHbBIN
KOHTPOJIb;
21. | KoutponbHas pabota Nel 23.11.2022 |KouTpomnbHas
paborta;
22. | Cwia. SIBnenue tarorenus. Cuna 25.11.2022 | YcrHbI onpoc;
TsbkecTd. Crila TSHKECTH Ha IPYTruxX
manerax (§ 24, 25, 29)
23. | Cuna ynpyroctu. 3akoH ['yka (§26) 30.11.2022 | YcrHBIH onpoc;
24. |Bec rena. Equanne! cuisl. CBsa3b 02.12.2022 | YcrHbIH 0mpoc;
MEXAY CUJION TSKECTH U MAacCOH Tella
(§ 27, 28)
25. | Junamomerp (§ 30). 07.12.2022 |IIpakTuueckas
JlabopaTopnas padora Ne 6 pabora;
26. | CiiokeHHE IBYX CHJI, HAMPABJICHHBIX 110 09.12.2022 | YcTHBIH ompoc;
oHOU mpsiMoil. PaBHOIEHCTRYIOIIAS
nByx cui (§31)
27. | Cwuna tpenus. TpeHue mokos, 14.12.2022 | YcrHblii onpoc;
CKONMbKeHus u kaueHus (§ 32,33)
28. | TpeHue B mpHUPOJE U TEXHUKE. 16.12.2022 | YcTHBIit onpoc;
[ommmrmawky (§ 34). [IpaxTrueckas
29. | Pemenue 3anau 21.12.2022 | YcTHBIi onpoc;
[TuceMeHHbIN
KOHTPOJIb;
30. | KonTponsHas pabora Ne2 23.12.2022 |KonTtponbHas
paborta;
31. | daBnenue. [laBnenue TBEpABIX Tel (§ 28.12.2022 | YcrHEI onpoc;
35)
32. | CrocoOBI yMEHBIIIEHUS U yBETNICHUS 11.01.2023 | YcrHBIi ompoc;
nasienus (§ 36). JlabopaToprast pabora [TpaxTudaeckas
Ne8 paborta;
33. | Hdamnenwme raza (§ 37) 13.01.2023 | YcrHBIii ompoc;
34. |Ilepemava maBieHUs )KUIKOCTSIMU U 18.01.2023 | YcrHBIii ompoc;
ra3zamu. 3akoH [lackans (§ 38)
35. |/laBieHue B KUOKOCTH M rasze. Pacuer 20.01.2023 | YcrHsIi onpoc;

JABJICHUS UKOCTH HA THO U CTECHKH
cocyna (§ 39, 40)




36.

Pentenue 3amau

25.01.2023

Y eTHBIN 0npoc;
IIncrMmenHEbIN

37. | Coobmatommecs cocyasl. Llmro3er (§41) 27.01.2023 | YcrHslii onpoc;
38. |Bec Bo3myxa. ATMocdepHOe naBieHHE 01.02.2023 | YcrHbI#H onpoc;
(§ 42, 43)
39. |H3mepenue atMocdepHOro IaBICHUSI. 03.02.2023 | YcrHBIi onpoc;
OmnebiT Toppuuennu (§ 44)
40. |bapomerp-anepoua. AtmochepHoe 08.02.2023 | YcrHBI# onpoc;
JlaBJIeHUE Ha pa3InyHbIX BbIcoTax (§ 45,
41. |Manomerpsi (§47) 10.02.2023 | YcTHBIit ompoc;
[TuceMeHHbIN
42. |IlopuiHeBoii KUAKOCTHBINA HACOC. 15.02.2023 | YcTHBIit onpoc;
I'unpasnuuecknii mpecc (§ 48, 49) ITnceMeHHBIH
43. | JlelicTBue ®KUAKOCTH U ra3a Ha 17.02.2023 | YcrHblii onpoc;
norpy>keHHoe B Hux teino (§ 50)
44. |3akon Apxumena (§ 51) 22.02.2023 | YcrHblit onpoc;
45, | JlaGoparopHas padora Ne 9 24.02.2023 |IIpaktuueckas
pabora;
46. |Ycnosus miaBanus Tei (§ 52) 01.03.2023 | YcrHbIi onpoc;
47. | Pemenwue 3amay 03.03.2023 | YcrHbI# ompoc;
[TuceMeHHbIN
48. |JlabopatopHas padora Ne 10 10.03.2023 |IIpaktuyeckas
pabora;
49. | Boauslii TpancnopT. Bo3ayxornaBadue 15.03.2023 | YcrHblii onpoc;
(§ 53, 54)
50. |Pemienue 3amau 17.03.2023 | YcrHblii onpoc;
IInceMeHHBII
51. |KoutponbHas pabora Ne3 22.03.2023 |KontpoibHas
pabora;
52. |Mexanundeckas padora. EquHuiis! 24.03.2023 | YcrHBI# onpoc;
paborsl (§ 55)
53. | MomHocts. Enunuiier MoraoctH (§ 56) 05.04.2023 | YcTHBIH ompoc;
54. | IIpocteie MexaHWU3MEI. Peryar. Y cioBus 07.04.2023 | YcrHsIi ompoc;
paBHOBecus peryara. (§ 57, 58)
55. | MowmenT cuinbl. PaBHOBecHe Temna ¢ 12.04.2023 | YcrHBIii ompoc;
3aKpEIUIEHHON OChIO BpameHus (§ 59)
56. | Peruarm B Texauke, ObITY U pupoze (§ 14.04.2023 |Ilpaktuyeckas
60). JTabopaTtopHast pabora Ne 11 paborta;
57. | bnoku. «3010TOE MPaBMIIO» MEXAHUKU 19.04.2023 | YcrHblii onpoc;
(§ 61, 62)
58. |[Pemenue 3amau 21.04.2023 | YcrHBI onpoc;
[TuceMeHHbIH
59. | Uentp Tsmxectu Tena (§ 63). 26.04.2023 |Ilpaxtuueckas
Jlaboparopnast paGora Nel2 pabora;
60. | YcnoBus paBHOBecus Ten (§ 64) 28.04023 YerHbIi onpoc;




61. |Kosdounuent noaesHoro aei cTBUS 1 1 03.05.2023 |IIpakTuueckas
MexaHu3MoB (§ 65). JlabopaTopHas pabora;
pabota Nel3

62. [dueprus. Ilorenuuansnas u 05.05.2023 | YcrHbrid
KrHEeTHYecKast YHeprust (§ 66, 67) )

OIpoc;

63. |[[PCBPAIICHHE OZHOrO BHIA 12.05.2023 | Verusiii
MeXaHHMUECKOH SHEPTHH B IPYTOM. oIDOC:
Bo300HOBIIIEMbIE HICTOYHUKH SHEPTUU poc;

(§68)

64. | KontponbHas pabora Ne4 1 0 17.05.2023 | KonTtponbHas

paborta;

65. | PesepBHbIil ypok 1 0 19.05.2023 | YcTHBIit ompoc;

66. |PesepBHbIil ypok 1 0 24.05.2023 | YcrHblit onpoc;

67. |PesepBHBIil ypok 1 0 26.05.2023 | YcrHblit onpoc;

68. |PesepBHBII ypok 1 0 31.05.2023 | VcrHbli onpoc;

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA
®dwusuka, 7 kiacc/[lepeimkun A.B., M. : [Ipoda, 2017.

METOAUYECKUE MATEPHAJIBI UISA YUYUTEJIA

1. Mapon A.E. ®usuka: [lugaktudeckie MaTepralibl. 7 Kiace: yaeOHo-MeToanueckoe mocoodue - M.: lpoda,
2017.

2. lllaxmaToBa B.B. ®u3uka:/lnarnoctudeckue padbotsl k yueOHUKY A.B. [leppimkuna "®dusuka. 7 kiiacc':
yaeOHO-MeToanueckoe mocobue - M.: Jlpoda, 2019.
3. Xannanos H. K. ®usuka. 7 k1. : rectol / H. K. Xannanos, T. A. Xannanosa. — M. : [Ipoda, 2016.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuoreka - Bcé o npeamety «Pusnkay. - Pexxum mocryma: http://www.proshkolu.ru

2. BuzieoomnsIThl Ha ypokax. - Pexxum nocryna: http://fizika-class.narod.ru

3. Enunast kosutekius mudpoBhIx 00pa3oBaTeabHBIX pecypcoB. - Pexxum mocryma: http://school-
collection.edu.ru

4. VlutepecHble MaTepuabl K ypokaM (U3UKU MO TeMaM; TECTHI TI0 TeEMaM; HarjsAHbIe TOCOOus K ypOKaM. -
Pesxxum mocryna: http://class-fizika.narod.ru

5. lludposbie 0OpazoBaTenbHbIe pecypcehl. - Pexxum noctyma: http://www.openclass.ru

6. DaeKTpoHHbIE YUeOHUKH 110 Gu3uKe. - Pesxkum mpocryma: http://www.fizika.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3OBATEJIbHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHHUE

TexHuveckue cpeaAcTBa 00yUeHHs:
1. IlepcoHanbHbBIN KOMIBIOTED

2. MynpTUMEAUMHBINA IPOEKTOP

3. DKpaH HACTECHHBIN

YueOHO-HATJAsSIAHbIE TOCO0MS:

1. Crenn HacteHHbIN «MexayHapoHas cucrema equaui (CH1)»

2. Crenpn HacTeHHBIN «[IpucTaBku s 00pa3oBaHUs ASCITUYHBIX KPATHBIX U JOJBHBIX
(1171507005

3. Crenn HacteHHBIN «llIkana 371eKTpOMarHUTHBIX BOJIH»

4. Ctenna HaCTeHHBINH «DHU3HYECKHUE ITOCTOSHHEIE)

Oo6opynoBanue 0011ero HA3HAYEHUS:
. llluT snmexkTpocHaO)XEeHHS Ta0OPATOPHBIX CTOJIOB HampsbkeHueM 36-42 B — 1 mir.
. Croubl 1abopaTopHbie AekTpuuupoBantsie (36-42B)

. BeimpsamMurens ¢ perylmmpyemMeIM HanpsbkeHuem B-24y
. UcTouHMK MUTAaHUA IIOCTOSHHOI'O ToKa 1o 15B

1
2
3
4
5. KoMIUTEKT COe AMHUTENBHBIX TPOBOJOB
6. MamrHa 1eHTpoOexHas ¢ TPUHAIICHKHOCTIMHU
7. Mamuna snextpodopHas

8. I'py3b1 HaOopHBIC Ha 1, 2 KT

9. JIazepHas yka3ka

10. [lITatnB yHuBEepcaabHbIN (HU3UICCKUN

11. Hacoc BO3aylIHbIN pydyHOU

12. Tlocyna v npuHaAJICKHOCTH

13. MeTp neMOHCTpanMOHHbIN

14. Ctoauk noabEMHEBIN

15. Hacoc KamoBckoro

16. Ocumsnorpad 3IeKTPOHHBIN MIKOIbHBINA — 1 1T,
17. Ilnutka snekTpuydeckas — 3 IiT.

OBOPYIOBAHMUE JIJIs1 TPOBEJIEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAILIUIA

. Amnepmerp sabopatopHbiii 3-86

. AMmiepmeTp y4eOHBIi ¢ mpeaenoM u3mMepeHus 2A

. AMIIEpBOJIETOMMETP

. BoneT™meTp yueOHbIil ¢ mpenenoM nzMepenus 6B

. Becwl yueOHbIe ¢ rupsiMu

. Beikmouatenu nabopaTopHble (KIH0UM 3aMbIKaHUA )

. lnHamoMeTpsl 1abopaTopHble ¢ npeaenoM usmepenus 1H
. lmHamoMeTpsI JabopaTopHble ¢ npeaenoM usmepenus 4H

O 00 9 &N L A W N =

. JKénoo6 I'anunes



10.
11.
12.
13.
14.
15.
16.
17.

18

21

Kénob nByxcTopoHHUI

Hcrounuk nocrostuaoro toka JIMII-90
Kanopumerp

Kommac

KoMmiekThl IpOBOJIOB COCTMHUTEIBHBIX
KommiekT cobuparomux 1 paccenBaroUInX JIMH3
Karymxka-moTok

Jluneiixa uzmepurenbHas 50 cm

. Jlorox ayrooOpa3Hslii
19.
20.

MarHnuTsl npsiMbie J1abopaToOpHbIE
Marsutsl 1yrooopa3Hbie 1abopaTopHbIe

. Munnuamnepmerp
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

Mynetumerp mudpooit DT-838

Mojens 31eKTpoABUraTess pa30oopHOTO

Habop xoHeHcatopos

Ha6op rpy3oB no 100 rp. mo MmexaHuke

HaGop Ten nnst kamopumeTpoB

Ha6op mo snexkrponuzy

Habop nun3 u 3epkan

[TpoBosOYHBII pe3ucTop

[TpoBoJiOKa BRICOKOOMHAS Ha KOJIOJKE TSI M3MEPEHUS yIeTLHOTO COMPOTHUBIICHUS
[1nockonapasiensHble MIACTUHKYU CO CKOIIEHHBIMU T'PaHsIMU
[Tpubop s onpeneneHus JTMHBI CBETOBOW BOJTHBI
Peruar-nuneiika

PeocraT noy3yHKOBBII

Cnupanb-pe3uctop

CrekJio npeaMeTHOE

TepmomeTp 1abopaTopHbIiA CIIUPTOBOH ¢ eHOH AeneHus 2C
TpubomeTp nmabopaTopHBIN

[unrHAp U3MEpPUTENbHBIN C MOICTABKOU

[lItaTuB 1a6OpaTOPHBIN

DEeKTpOMAarHut pa3o0opHbIi

DNEeKTpoIaMIIOYKa Ha MOACTABKE C KOJIMauKoM

DKpaH METAJUTMYECKUHN CO MIENbIO
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