MynuuunansHoe aBTOHOMHOE 0011€00pa30BaTeibHOE YUPEKICHHE
«@uUIMIINOBCKas OCHOBHAs 001meo0pa3oBaTebHas MIKOay»

7 K i i A \'a’,‘1
oy ﬁ?"“‘ gxas OOIII»
\ 2 .v‘?y T -,

¢ % § KA 3% 0%

PABOYASI ITIPOTPAMMA

y4eOHOro npeamera
«Duznka»
JU1s 7 Ki1acca OCHOBHOTO 001ero oopa3oBaHus
Ha 2024-2025 y4ebHbIit rox

Cocrasurens: EmenssanoBa Jlapuca BsuecnasoBHa
Yyurens pusuku

2024



HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMma mo ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMUsl COCTaBl€HA Ha
OCHOBE TOJIOXKCHU M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBatenbHONM Tporpammel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéToM
benepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMmbl 1o  (usuke  HampaBieHo  Ha  (OpMHUPOBaHUE
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyYaroIIMXCS M OpraHU3alMi0 HM3ydeHUs (U3MKA Ha
NesTEeNbHOCTHOW OCHOBe. B mporpamme mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npenMera B peanuzanuu  TpeboBanuit. ®I'OC OOO Kk MJIaHUPYEMBIM JUYHOCTHBIM H
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHus, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
[IporpamMma mo (u3uke ycTaHaBIMBAET paclpeesieHne y4eOHOTo maTepuana Mo rojiam
oOyyeHus (IO KJaccam), MpeIJiaraeT MPUMEPHYIO TIOCIIEAOBATEIEHOCTE HU3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEJAMETHOTO COJEpKaHUS M Y4E€Te BO3PACTHBIX
ocobeHHOCTeH 00yJaromuXxCsl.
[IporpamMma o ¢usuke pazpaboTaHa C IeJbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbI 10 Y4eOHOMY IPEIMETY.
®dusnKa SBISETCS CHCTEMO0OPa3yIOIIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUeCKHe 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBIICHUH, W3y4aeMbIX XHMUEH,
Ouosorueii, actpoHoMueit U pusudeckoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIIsIeT HauOojee sCHbIe 00paslbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0CO0a MOJTYYEeHHS JOCTOBEPHBIX 3HAHUI O MUpE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronmxcs.
W3yuenne ¢usznkun Ha 0a30BOM YpOBHE TMPENAIONaraeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTD:
® Hay4YHO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
e MHTEPNPETUPOBATh JIAHHBIE M MCIIOJIB30BAaTh HAay4yHBIE J10Ka3aTeNbCTBA JUJIS
MOJTy4YEHUS BBIBOJIOB.
Henmn wn3yueHuss (GU3NKKM Ha YypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS OIpEACTCHBI B
Konnenmun npenoxaBanus yuyebnoro npenmera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3alMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I€00pa30BaTeNbHbIE MPOTrPAMMBI,
yrBepka€HHON pemenneM Koismermn MunncreperBa npocsemenus Poccuniickoit @enepanuun
(mpotokoi ot 3 nexkadbps 2019 r. Ne [1IK-48H).
esu nzyyeHus pU3NKu:
e puoOpeTeHHe HHTEepeca U CTpeMJIeHHs OOydaroluxcsd K HAaydHOMY M3y4YEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEIACTABICHUH O HAyYHOM METOJAE TO3HaHUI U (QOpMHUpPOBaHUE
MCCIIE0BATEICKOTO OTHOUIEHUS K OKPY’KAIOIINM SIBJICHUSIM;

e (QopmMHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3ydeHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMupoBaHHE MPEACTABICHUA O POJIH (PU3UKHU JJIsl PA3BUTHUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX Ieliell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIETrO

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [pUOOpETeHWE YMEHHH OINMUCHIBATH W  OOBSICHATH (PHU3MUECKUE SBICHHA C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOCHME METOJIOB PEIICHUS NPOCTEMIINX PpacuETHBIX 3aJad C MCIIOJIb30BAHUEM
(bu3n4ecKux Mojieel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
na0opaTopHble pabOThl M HKCHEPUMEHTANIbHBIE HCCIEIOBAHUS C HCIOJIb30BaHHEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepamu NMpodecCHOHANBHON 1eATENbHOCTH, CBA3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUS
OTBOIHUTCS B 7 Kjacce — 68 4acoB (2 yaca B HEZIEIO).
[Ipennaraemslii B mporpamme mo Gpu3uke nepeueHs 1ad0paToOpHbIX padOT U OMBITOB HOCHUT
pPEKOMEHATENbHbIA XapakTep, YYUTeNlb JelaeT BbIOOp MpoBeaeHHs Ja00paTOpHBIX paboT H
OTIBITOB C YYETOM MHIAUBUAYAIBHBIX 0COOEHHOCTEN 00yUaIOIMXCsl, CIIUCKA HKCIIEPUMEHTATIbHBIX

BaIIaHI/If/'I, npeajaracMaIixXx B paMKax OCHOBHOT'O IroCyaAapCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IK€.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Paznen 1. Pusuka u €€ poJib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3NUECKue sBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, ITEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Puszmueckue MTPUOOPHI.
[TorpemnocTs u3MepeHnii. MexayHapoaHas CUCTEMA €AVHULI.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HAyKH M3Yy4arOT IMpHUpoAy. EcTecTBeHHO-Hay4dHBII
METOJ] TO3HaHWs: HaOJIIOJCHHE, IMOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
9KCIIEPUMEHT [0 MPOBEPKE TuIoTe3, O0ObsACHeHHEe HalOmogaemMoro spiaeHus. OnucaHue
(bU3UYECKUX SBJIECHUN C TIOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, JJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue npuoOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U LU(PPOBHIM

npubopom.

Jlabopamopusie padomot u onvimel.

1. OmnpeneneHue NEHbI JEIEHUS KA U3MEPUTEIBHOTO NMPHOOpA.

N3mepenue paccTossHUAMN.

3. HsmepeHue 00bEMa KUIKOCTH U TBEPIOTO TEA.
4. OrmnpeneneHue pa3MepoB MaJbIX TEJ.
5. N3mepeHne temmeparypsl IpU TOMOILIM KUIAKOCTHOIO TEPMOMETpAa M JAaTUUKA

TEeMITepaTypHhI.
6. IlpoBeneHue wuccienoBaHUs MO HPOBEPKE TMIOTE3bl: NAIbHOCTh MOJETA IIApHKa,
MyIIEHHOT'0 TOPU30HTANILHO, TeM OO0JIbIIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Pasnen 2. IlepponavajibHble CBeJJeHHS O CTPOEHUH BellecTBA.

CtpoeHue BelecTBa: aTOMBI W MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, 10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yactuil BemecTBa. CBS3b CKOPOCTH JABM)KCHHS YacTHI[ C TEMIIEPaTypOH.
BpoynoBckoe nBwkenue, nuddysus. BiaumopeiicTBHe YacTHIl BELIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH M  TBEPABIX
(kpuctaminueckux) Tesl. B3auMocBsI3b MEXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOT'O JABHKCHHS.

2. HaGmropenne muddy3uu.

3. HaOmroneHue sBiIeHHM, OOBICHIIONUXCS MPUTSKEHUEM WM OTTAJIKUBAHUEM YaCTHUIL

BELIECTBA.

Jlabopamopusie padomot u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (poTorpaduii).

2. OnswITHI IO HAOJIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auMOAeiCTBUE TeJl.



Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUSL.

SBneHue wHepuuu. 3aKOH HHepuuU. B3auMopaeilcTBuEe Tesl Kak NPUYMHA HU3MEHEHUs
CKOPOCTH JBHXKEHHMsS Tel. Macca kak Mepa umHepTHOCTH Tena. IlnoTHocTe Bemectsa. CBsi3b
TUTOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHUIE 00bEMA BEIIECTBA.

Cuiia Kak XapakKTepucTHKa B3auMojencTBus Ten. Cuia ymnpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CioxkeHHE CUJl, HalpaBiICHHBIX IO
oHOI npsimoii. PaBHOzeWcTBYtOmast cuin. Cuna TpeHus. TpeHne CKOJIBKEHUS U TPEHUE TOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

1. HaGumroeHne MEXaHUYEeCKOTO JIBHKEHUS Tena.

2. H3MepeHune CKOPOCTH NPSAMOJIUHENHOTO JBUKEHUS.

3. HaGmronenwue siBneHus: HHEPIUU.

4. HabmoneHue n3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TEII.
5. CpaBHEHHE Macc MO B3aUMOJEHCTBHIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSIMOH.

./Iaﬁopamopuble padomwvl u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHHUs (IIapUKa B >KUIKOCTH, MOJEIH

3JICKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).
2. Ormpenenenue cpelHeld CKOPOCTU CKOJBKEHHs Opycka WIM IIapHKa [0 HaKJIOHHOU
IUIOCKOCTH.

3. Ompexenenue WIOTHOCTH TBEPIOrO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsSkKeHUs (IedopMalii) MPYKHUHBI OT
MPUIIOKEHHON CHITBI.

5. OmbITHI, I€MOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHHS OT Beca Tella U
XapakTepa COMPHUKACAIOLINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJ, dKUIKOCTEH W ra30B.

JHasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJieHus ra3a oT o0béma, Temneparypsl. Ilepenaua naBneHus TBEPAbIMU TeIaMU, KHUJIKOCTIMU
u razamu. 3akoH [lackans. [IlHeBMaTHueckue MalIMHBI. 3aBUCUMOCTH JABJICHHS KHUJIKOCTH OT
rnyounsl.  ['mapoctatmueckuid  mapamokc. CooOmiaromiuecss  cocyabl. [ 'uapaBiudeckue
MEXaHU3MBlI.

Atmocdepa 3emun u atmochepHoe naBienue. [IpUUMHBI CyIIECTBOBAaHUS BO3AYIITHOU
o6onoukn 3emnu. Onwir Toppuuennu. M3mepenue atmochepHOro naBiieHUsA. 3aBUCHMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopbsl s u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBuUCHUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHus JKUIKOCTHIO U Fa30M.
Coo0bmmaromuecs: CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBnenue nelicTBUs aTMOC(PEPHOTO 1aBICHHUS.

AW



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOM dYacTH Tejla |
MIOTHOCTH JKUJTKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.

VYcinoBue miaBaHWS TeJl: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIECHHUS TUIOTHOCTEH TE€JIa U JKUIKOCTH.

Jlabopamopusie padomot u onvimel.

1.

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOU B )KHJKOCTb
YacTH TeJIa.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TeEIO, HMOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTM BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MacChl TeJA.

OnbIThl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTb YaCTU TeJla U OT IIOTHOCTH
KUIKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKUM M OIpEACIICHUE €€
rpy30I10ABEMHOCTH.

Pa3nea 5. PaGora u MomHoOCTh. JHEprus.
Mexanuueckasi pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HakJIOHHas IIOCKOCTh. IlpaBuio paBHOBecus
pbryara. [IpumeHnenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPABUIIO» MEXAHUKU.
KII mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanudeckas sHeprus. KuHetmyeckas W TOTeHIMandbHas dHeprus. llpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHHUSI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie padbomul u onvimel.

1. OmpeneneHue paOOTBl CHUIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUHM Tejla IO
TOPU3OHTAIILHON TOBEPXHOCTH.

2. MHccnenoBanue ycioBUM paBHOBECHS pblyara.

3. Usmepenne KII/] HakKIOHHOM MIIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOI'PAMMBLI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3ydenue U3k Ha ypoBHE OCHOBHOTO 001Iero 00pa30BaHUs HAMpPaBIEHO HA JOCTHKEHUE

JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare w3ydenuss (GU3MKM HA YPOBHE OCHOBHOTO o00Iero oOpa3oBaHus Yy
oOyuarolierocs 0yayT copMUPOBaHbI CIEAYIOUINE THYHOCTHBIC PE3yIbTaThl B HACTHU:

e 1) naTpuOTH4YeCKOro BOCIIUTAHUS:

® — NPOSBIEHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOW (PU3NYECKOMH
HAYKH;

® — [[EHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKHUX YUEHBIX--(DU3HKOB,;

e 2) rpasKIaHCKOro U TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

® — TOTOBHOCTh K AKTMBHOMY YYaCTHIO B OOCYXICHHMU OOIIECTBEHHO 3HAUYMMBIX U ATHUYECKHX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM JIOCTHKEHUH (PH3HKH;

® — O0CO3HaHME BaXXHOCTU MOPAJIbHO--3THUECKUX MPUHLUIIOB B I€ATEIbHOCTU YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KAUeCTB (PU3MUECKOM HaykH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HaHWE ILIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI PAa3BUTHS TEXHOJIOTUH, BaKHEHIIEH COCTaBIAIOMIEH KYIbTYpBI;

® — pa3BHUTHE HayYHOU JIFOO03HATEIHLHOCTH, MHTEPECa K UCCIIEIOBATEIHCKON ICATEINEHOCTH;

e 5) dopMupoBaHus KYJIbTYPbI 310POBbSI M IMOIHOHAILHOIO 0J1ar oMoy Yns:

® — OCO3HAHME LIEHHOCTH 0e30macHOro odpasza >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH TNPaBHJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIOpPTE, Ha J0POrax, ¢ IEKTPHUYECKUM U
TETUTOBBIM 000PY/IOBAaHHEM B JIOMAIIIHUX YCIOBUSX;

e — cOpMHPOBAHHOCTH HaBbIKA peIIEKCHUH, IPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TAKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

e 6) TPYyA0BOIr0 BOCIIMTAHMS:

® — AKTUBHOE YYacTH€ B pPELICHUM MPAaKTHUYECKUX 3a/ad (B paMKax ceMbU, 00pazoBaTENIbHOI
OpraHu3aluy, ropojia, Kpasi) TEXHOJIOTUYECKON U COLMAIbHON HANpaBIeHHOCTH, TPEOYIOIIUX B
TOM YHCJIe U GU3NICCKUX 3HAHUMH;

® — MHTEpeC K MPAaKTUYECKOMY U3yUEHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JOrHYecKOro BOCIUTAHUS:

e — OpUEHTalUMs Ha MNpUMEHEHHE (GU3MUECKUX 3HAHMM U1 pelieHus 3anady B 00JacTu
OKpY’KalomIel CpeJibl, TUIAHUPOBAHMS TTOCTYIIKOB M OIICHKH MX BO3MOXHBIX IOCIIEJACTBUHN IS
OKpYKaroIleH Cpebl;

® — OCO3HAHHME TI00ATFHOTO XapaKTepa SKOJIOTUIECKHUX MPOOJIEM U ITyTEeH UX peIIeHUS;

e 8) aganTanmuM K MU3MEHSIIONIUMCS yCJIOBHSM COMAJIBLHON M NPUPOIHON Cpebl:

e — MOoTPeOHOCTH BO B3aWMOJICHCTBHUH MTPH BBHITIOJTHEHUU UCCIICOBAHUI M TIPOCKTOB (pr3muecKon
HAIPaBIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSIM JIPYTHX;

® — TIOBBINICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAesITeTbHOCTD;

e — 1OTpPeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM yHucClie GOPMYINPOBAThH UJIEH, TOHSTHUS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSAX;



e — oco3HaHue NePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH;

¢ — [UIAHMPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTpCMJICHUC aHAJIM3UPOBATH WU BBIABIIATHL B3aUMOCBA3U ITPUPOEI, O6HIGCTBa 1 5KOHOMHKHU, B
TOM YHCJIC C UCIIOJIb30BaHUCM (I)I/ISI/ILIGCKI/IX 3HaHPII>i;

e — OIEHKA CBOMX JCUCTBUM € Y4ETOM BIMSHUSA Ha OKPYXAIOIIYI0 CpEly, BO3MOXHBIX
1J100aJ1bHBIX MOCIIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOeHHs MpOrpaMMBI 10 (pU3UKe Ha YpOBHE OCHOBHOT'O 001Iero 0Opa3oBaHus
y oOyuatomierocs OyayT cGOpMHpPOBAHBI MeTalpeIMeTHbIE Pe3yJbTaThl, BKIIOYAOIINE
MO3HABATENIbHbIE YHUBEpPCAJbHbIE YyueOHbIE JCHCTBHUS, KOMMYHHUKATHBHBIC YHHUBEpCAJIbHbIE
yueOHble NeHCTBUS, perylsTUBHbIC YHUBEpCAIbHbIE yueOHble AeHCTBUS.

ITo3HaBaTe/IbHbIE YyHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

Ba3oBrbIe Jjornyeckue neiicTBHA:

BBISIBJISITh U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIECTBEHHBIN MpHU3HAK KIacCU(UKAIIMK, OCHOBAHUS JUIsl 0000LIeHNs U
CpaBHEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH U TPOTHUBOPEYMs B paccMaTpHUBaeMBbIX (pakTax, JAaHHBIX U
HaOJIOJICHUSAX, OTHOCAIIUXCS K (DU3NIECKUM SBICHUSIM;

BBISIBIISATD NTPUYMHHO--CJIEJICTBEHHBIE CBSI3U IPH HM3YyYCHUU (PU3MUYECKUX SIBICHUH U
nmponecCcoB, JACJaTb BbBIBOAbLI C HCIOJB30BAHUEM JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3AaUMOCBSA3SIX (PU3UUECKUX BEIHYUH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHust yueOHOU Qu3ndeckoil 3amauu (CpaBHEHUE
HECKOJIBKMX BAapUaHTOB peIleHHs, BbIOOp Hambojee MOAXOAANIEr0 C  Y4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrbIe uccienoBareLCcKHe AeiiCTBHSA.

KCIIO0Ib30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKII HHCTPYMEHT O3HAHNS,

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OMbBIT, HECTOXKHBIA (hU3MYECKUN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIETOBaHNE PUINICCKOTO SIBJICHHUS,

OLICHMBATh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpMAIHIO, MOJYyYCHHYIO B XOJIe
HCCIIEOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUS M BBIBOJIBI 110 PE3yNIbTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, OTIBITA, UCCIICIOBAHYIS,

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEilIee pa3BUTHE (DU3MUECKHUX IMPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEATIONOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:

NPUMEHATh PA3JIMYHbIE METOMABI, MHCTPYMEHTBI M 3alpochl HpU TOHCKe U 0TOope
MH(pOPMALMY WU ITaHHBIX C YYETOM IIPEJI0KEHHON yueOHOM (uznueckoi 3agauu;
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH WH(POPMAIMIO PA3THUYHBIX
BUJI0B U (hOpM NpeCTaBICHHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTUMaJbHYIO (OpMy THpelacTaBieHus HHpoOpMaluu U
WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMM CXEMaMM, JAWarpaMMaMH, HWHOMU
rpaduKoN U UX KOMOMHAIUSIMH.

KomMmyHukaTnBHbBIe yHUBepcaibHble yueOHbIe 1eHCTBHUS:

B XO7I¢ O0CYXICHHS YIeOHOT0 MaTepHalia, pe3yIbTaToOB JIA0OPATOPHBIX padOT U IPOSKTOB
3aJjaBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKIaeMOW TEMbI M BbICKAa3bIBAaTh UJCH, HAIICIICHHBIC
Ha pelIeHue 3a/1a41 U MOoAJIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEHMS;

COIIOCTaBJISITh CBOM CYXKIEHHS C CYXICHHSMH JPYrHUX YYaCTHUKOB JHAJIOTa,
OOHapy>KUBATh PA3INYNE U CXOJCTBO MO3UIINH;

BBIpa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATH  PE3YNbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIeprMEeHTa, UCCIICIOBAHMS, TPOCKTA);

MOHMMATh M KCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW U WHAMBHUIYAIBHOW pabOTHI MpU
pelIeHNH KOHKPETHOW (DPU3NYECKOH MPOOIIEMBL;

NPUHUMATh 1€ COBMECTHOW JeSTeNbHOCTH, OpPIraHW30BBIBATH JEUCTBHS 10 €&
JOCTHDKEHUIO: pacTpeesisATh POJIM, OOCYKIATh MPOIECCHl M PEe3yIbTaThl COBMECTHOMN
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBHITIOJIHATh CBOIO 4YacTh pabOThl, JOCTUTas Ka4eCTBEHHOTO pe3yjibTaTa IO CBOEMY
HaNpPaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBHS C APYTUMH WICHAMH KOMaHIbL;

OLICHUBATh KaueCTBO CBOETO BKJIAJa B OOILIMH MPOJYKT MO KPUTECPHUSIM, CAMOCTOSTEIHHO
chopMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuzanms:

BBISIBISITH TPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOMNX AJIS pEeHICHUS
(bu3NUYeCKUX 3HAHUH;

OPHEHTHPOBAThCSA B PA3IMYHBIX MOAXOJAX TPHHATHS pEIIeHUH (MHIUBHIyaIbHOE,
MIPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUI IPYyIIOoif);

CaMOCTOSTENIFHO COCTaBIISATh AJITOPUTM peIIeHHus (u3ndeckoi 3amadd WM IUIaHA
UCCIICZIOBAaHUSI C YYETOM HMEIOMIUXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh Npe/iaraeMble BApHaHThl PEIICHUN;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTpO.TIb, IMOIMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh aJCKBATHYIO OIICHKY CUTYallUu U MpejiaraTh IUIaH €€ U3MEHEHUS,

OOBSACHITH NMPUYUHBI JOCTHKEHUS (HEAOCTHKEHUS) PE3yJIbTaTOB JAEATEILHOCTH, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCIIE B XOJ BBITOJHCHHS (U3HUECKOTO
WCCIICZIOBAaHUSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHHMBIIMXCS
CHUTYaIMii, YCTAHOBJIECHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA IIETTU U YCIOBUSM;

CTaBUTHh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CHOpa MM JAMCKYCCHH Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYroro;



MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH pelmeHur (U3NYeCKUX 3ajad Wil B
YTBEPKICHUAX Ha HAyUYHbIE TEMBI U TAKOE K€ IIPaBO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHmy oOydenuss B 7 kJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(POPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

WCIIONIb30BaTh  MOHATHS: (U3MUecKHe U XUMHYECKHE SIBICHHS, HaOI0JeHUE,
HKCIEPUMEHT, MOJIENb, TUNOTe3a, CAMHUIBI (U3NYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHHSI BemiecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOEe
JBUKCHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, OpSAMOJIMHEMHOE),  TPaeKTopus,
paBHOAEHCTBYIOmAss cwia, nedopmanus (ynpyras, IIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

pasnuyath sBieHus (audQy3us, TETIOBOE IBM)KEHHE YACTHIl BEUIECTBA, PAaBHOMEPHOE
NBUKEHHE, HEPAaBHOMEPHOE MIBW)KCHHE, WHEPIMs, B3aUMOJACHCTBHE TeJ, paBHOBECHE
TBEPABIX TEJl C 3aKPEIJIEHHOM OCBIO BpAILCHMs, IIepeaada JaBJICHUs TBEPABIMU TEIIAMH,
KHUJKOCTAMHU M Ta3aMHu, aTMoc(epHOe JaBlIeHWE, I[IJJaBaHUE Tej, NpeBpalleHus
MEXaHHUYECKON HPHEPruM) MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIHNX JaHHOE (PU3NYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHHE H3YyYCHHBIX (U3NYECKUX SIBICHHUN B OKPYXKAIOLIEM MUpE, B
TOM 4YHclie (pu3nyecKue SBICHUS B MPHUPOJE: NPUMEPHl JABWKCHHUA C Pa3TUYHBIMU
CKOPOCTSIMU B JKMBOM M HEKUBOI MpUPOJE, 1EHCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHHKE,
BIUSTHUE aTMOC(EPHOTO JABIICHUS HA JKUBOM OpraHu3M, IUIABaHHE PHIO, phIUard B TENE
YeJioBeKa, IpPU 3TOM NEPEBOJUTH NPAKTHUUECKYI 3a/7adyy B Y4YEOHYIO, BBIACNATH
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NUECKUX SBIICHUM;

OTMCHIBATh M3y4YCHHBIE CBOIMCTBA TeN U (PU3MUYECKHE SBICHUS, UCIONB3Yys (hU3MUECKUE
BEJIMUYMHBI (Macca, O0BEM, MJIOTHOCTh BELIECTBA, BPEMS, IMyTh, CKOPOCTb, CpPEIHSsS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIa TPEHUs, JaBJIeHHUE (TBEPLOTO
TeJa, )KUJIKOCTH, T'a3a), BBITAJKMUBAIOIIAs CUJIa, MEXaHUYecKasi padoTa, MOLIHOCTD, IJICHO
CHUJIBI, MOMEHT CHJIbI, KO3()(DUIIMEHT MOJE3HOTO JACUCTBUS MEXaHU3MOB, KHHETHUYECKAs U
MOTEHIMAJIbHAsT YHEPrusi), MPU ONMUCAHUM TNPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICT
HCIIOJIb3YEMBIX BEJMYMH, UX 0003HAYEHHS M €IMHULBI PU3NYECKUX BEJIUYUH, HAXOIUThH
(dopMyIbl, CBA3BIBAIOIIME JAaHHYIO (U3WYECKYIO BEIMYMHY C JPYTMMHU BEJIMYMHAMH,
CTPOUTH TPaPHKHN U3YIEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIHUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3UYECKUE SBICHUS U MPOLECCHI, UCIOJB3Ys MpaBHiia
CJIOKEHHUs cui (BIIOJIb OJHOM TpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MIpaBWJIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOE NMPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHS
MEXaHWYECKOH »HEepruu, HpU OSTOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAYKEHHE,

OOBSICHATH (PU3MYECKHUE SBJICHUS, IPOIECCHl M CBOWCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYalui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIBISATh IPUUYUHHO--CJIEICTBEHHBIE
CBSI3HM, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYeCKHX MIaroB C OMoOpod Ha 1-2 H3yYeHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aaud B 1-2 JEHCTBUS, WHCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3bIBaIOIIME (PU3UUECKUE BEIIMUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/la4M 3allMCHIBAThH



KpaTKO€ YCJIOBHE, NOJCTABIATh (PU3MUYECKUE BEIMYUHBI B (HOPMYJBl M TMPOBOAUTH
pacuéThl, HAXOUTh CIIPABOYHBIC JJAaHHbIE, HEOOXOAMMBIE JJIsl PELICHUs 3a/1a4, OLICHUBATh
PEATMCTUYHOCTD MOJTY4YEeHHOH (PU3HUECKOM BETMYUHBI;

pacrno3HaBaTh NMPoOIEeMbl, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIU (GU3UYECKHUX METOOB, B
ONHMCAaHMUU MCCIEJOBAaHUSA BBIIEIATh IPOBEPSAEMOE  IPEANONIOKEHHE (THUIIOTE3Y),
pasznuyaTth M MHTEPIPETUPOBATH IONYYEHHBIH pe3ylbTaT, HaXOAMTh OLIMOKH B XOJ€
OIIbITA, IEJIATh BBIBOJIBI 110 €TO PE3YJIbTaTaM;

IIPOBOAUTD ONBITHI 10 HAOJIIOAEHNUIO (PU3NYECKUX SBJICHUHN WIN (PU3NUECKUX CBOICTB TEI:
(dopMynIMpoBaTh  MpOBEpsiEMble  MPEAINOJOXKEHHs,  COOMpaTb  yCTaHOBKY W3
MIPEI0KEHHOT0 000PYI0BAaHUS, 3aMCHIBATH XO/1 ONbITa U (JOPMYIINPOBATH BHIBOJIBI;
BBINOJIHATH MPSIMbIE M3MEPEHUsl PACCTOSHMSA, BPEMEHH, MAccChl Tejla, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HCIOJIB30BAaHHEM AHAJIOTOBBIX W ITU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOMN aOCOTIOTHON MOTPEITHOCTH U3MEPECHHUIA;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT JAPYroM ¢
HCIOJIb30BAHUEM MPSMBIX M3MEPEHHUH (3aBUCHUMOCTU IIyTH PAaBHOMEPHO [BHXKYILETOCs
T€Na OT BPEMEHU ABW)KECHHS Tella, CHJIbI TPEHUS CKOJIBXKEHHUS OT Beca Tela, KauyecTBa
00pabOTKM TOBEPXHOCTEH TEeI ¥ HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOMIATU
CONPUKOCHOBEHHS TEJI, CHJIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IMJIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUI MIaBaHUs Tell,
yCIOBUN paBHOBECHS pbluara M OJIOKOB), y4yacTBOBaThb B IUIAHUPOBAHUU Y4e€OHOIO
WCCIIEIOBAaHUsI, COOMPATh YCTAaHOBKY M BBIMOJIHATh U3MEPEHHS, CIEAYs MPEI0KEHHOMY
aHy, (UKCUPOBATh PE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIC€ TNPEUVIOKEHHBIX Tabmul u TpauKoB, JAeidaTb BBIBOABI IO pe3ylbTaTaMm
HCCIIEI0BAHUS;

IIPOBOJUTh KOCBEHHbIE M3MepeHUs (U3NYECKUX BeJIMYUH (IJIOTHOCTh BeIIECTBA
KHUIKOCTU U TBEPAOrO Tejla, CHUJIAa TPEHUS CKOJIBKEHMs, JaBJICHHE BO3/1yXa,
BBITAJIKUBAIOILAs CUJIA, IEHCTBYIOIIAs HA NOTPYKEHHOE B JKUIKOCTh TENO, KOAPPUIHUEHT
MIOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB), CIEIys NMPEAJIOKEHHON WHCTPYKLUMHU: NPH
BBIMOJIHEHUM HU3MEPEHUIl coOMpaTh SKCIEPUMEHTAJbHYI0 YCTAaHOBKY M BBIYMCIATH
3HAYEHUE NCKOMOM BEIIMYUHBI;

coOntofaTh TMpaBWiIa TEXHUKU Oe3omacHocTH npu  pabotre ¢ 1abOpaTOpHBIM
o0opy0BaHUEM;

yKa3bIBaTh MPUHIIUIIEI ICUCTBHUS PUOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIMECs COCYbl, OapOMETp, pblyar, NOJABM)KHBIA U HETOABHKHBIHI
0JIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKTepU30BaTh NPUHIMIIBI AEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOM Ha WX ONUCaHUsA (B TOM YHCIE: NOJUIMIIHUKH, YCTPOWCTBO BOJOIPOBOAA,
TUAPABIMYECKU TIpecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HAcOC, apeoMeTp),
UCHOJb3ysd 3HAHUSA O CBOMCTBaX (PU3MUECKUX SIBICHUM M HEoOXoAuMmble (U3NUECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEphl (HaXOAUTh HUHPOpPMALMIO O MpHUMEpax) MPaKTUYECKOro
WCTOJBb30BaHUS (PU3MUECKUX 3HAHWI B TOBCEJHEBHOM KHM3HHM /s OOecredeHus
0€30I1aCHOCTH IpH  OOpallleHuH ¢ MpubopaMM M TEXHHYECKHMH YCTpOWCTBaMH,



COXpaHEHHS 37I0POBbSI M COOTIOJICHUSI HOPM DKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOIIEH
cpene;

OCYILECTBIISATh OTOOpP HCTOYHHMKOB HH(popManuun B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TTOMCKOBBIM 3aMPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHHKOB BBICNSATh HMH(OPMAINIO, KOTOpas SBISIETCS MPOTUBOPEUHBOU
WU MOKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYyYHO--TIONMYISAPHYIO JHUTEPATypy
(U3NYIECKOTO CONIEPKAHMS, CIIPABOYHBIC MaTepHalbl, Pecypchl ceTu MHTepHeT, BiIaneTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMHPOpMAIMK U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYT'YIO;

co37aBaTh COOCTBEHHBIC KpAaTKHWE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHUKOB WMHpOpManUu (PU3HUECKOro COAEpKaHUs, B TOM YHUCIE IyOIMYHO JeNaTh
KpaTKue COOOIIEHHs O pe3ylbTaTaxX HNPOEKTOB WIH Y4eOHBIX HCCIEIOBaHUMU, MPU I3TOM
rPaMOTHO  HCIIOJIb30BaTh  M3Y4YEHHBIH TMOHATHHHBIA  ammapaT Kypca  (U3HKH,
COIIPOBOKAAThH BBICTYIIJICHHE NIPE3CHTAIHEH;

MIpU BBIMOJHEHUH YYE€OHBIX NMPOEKTOB W MCCIEIOBAHHUM pacmlpenensiTh O0S3aHHOCTH B
TpyIIe B COOTBETCTBHH C MOCTaBJICHHBIMH 3a7jauaMU, CICIUThH 32 BBHIIIOJHEHHUEM IUIaHA
NEeNCTBUI, aJeKBaTHO OICHUBATb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TI'PYIIIBL,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBIE, YUUTHIBAsi MHEHUE OKPYKAIOIIIUX.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
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Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
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3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK
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https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBneHus TBEPABIMH 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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IHHOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne undgpoBbie
Tema ypoka Konrtpoabnsie | IIpakTnuyeckue
n/n Bcero o0pa3oBaTejibHbIC
padoThI padoThI
pecypchbl

1 ®usnka — Hayka o npupoze. SABneHus 1
PUPOIBI
Ou3nYeCcKue SIBICHUS
Ou3nyecKue BeJIMYMHBI U UX U3MEpPEHHE
VYpok-uccnenosanue "N3mepenne

4 TEMIIEPATYPHI IPU TIOMOIIHU KUJAKOCTHOTO 1 1
TEpMOMETpa U AaTYhKa TeMuepaTypbl"”

5 Metobl Hay4HOTO To3HaHuA. Onucanue 1 bu6mmoreka [IOK
(UBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTespl:

6 JATbHOCTH MOJETA MIapUKa, MyHIEHHOTO 1 1
TOPU30HTAJILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
7 JIOKa3bIBAIOLINE TUCKPETHOE CTPOEHHE 1 buommorexa LOK
P P https://m.edsoo.ru/ff09fe0a
BElIeCTBa
8 JIBI>KEHHE YacTHUI] BEIECTBA 1 bubamorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenosanue «OnbITH O

9 HaOJII0ACHUIO TETJIOBOTO PaCIIUPEHUs 1 1
razoB»

10 ArperaTHbie COCTOSIHHSI BEIIIECTBA

11 OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOBI. 1 bubmuorexa LIOK



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

O606menue o pazaeny «lleppoHayanbHbIC
CBEJICHHUSI O CTPOCHUH BEIIECTBA»

https://m.edsoo.ru/ff0a0378

Mexanunueckoe nBuxeHue. PaBHoOMepHOE U

but6mmoreka [IOK

12 HEPaBHOMEPHOE JBUKECHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocTs. EXMHHLEL cKopocTh https://m.edSO(])_.[ ru/ff0a079c
14 Pacuer nytu u BpeMEHU ABUKECHUSA bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — Mepa HHEPTHOCTHU Tell Egg?;;f;;gﬁ}:f 020¢10
16 [TInoTHOCTH BemecTBa. PacyeT macchl u bubmuorexa [IOK
o0beMa Terna 1o ero MIOTHOCTU https://m.edsoo.ru/ffOa0fee
17 JlaGopatopHas pabota «OmnpeneneHue
TUIOTHOCTHU TBEPIOTO TEIa
18 Pemrenue 3agau mo reme "[1oTHOCTH bubmuorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapaKTepUCTHKA B3aUMOICHUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHnast pabota «3yyeHue
20 3aBHCHMOCTH pacTspkeHus (aedopmariim)
MPYKUHBI OT TPUITIO0KEHHOU CHITBD)
21 SIBnenue Tarorenus. Cuia TsHKeCTH
CBs3b MEXY CUJION TSXKECTH M MacCOU
22 tena. Bec Tena. Pemenwue 3amad mo teme bubamorexa [IOK
"Coina TseeTi" https://m.edsoo.ru/ff0al1778
23 Cuna TspKecTH Ha IpYruX IUIaHEeTax. bubmuoreka [IOK
Du3nyecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Nzmepenue cun. Jflunamomerp bu6mmoreka [IOK
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https://m.edsoo.ru/ff0al8cc

but6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxkeHue AByX CHUJI, HalPaBIE€HHBIX 110 bu6mmoreka [IOK
OJIHOU IIpsIMOM. PaBHOZEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
97 Penrenne 3agad mo reMme
"PaBHOnelicTBYIOmAs cr"
28 Cuia Tpenusi u e€ Bubl. TpeHue B mpupo/ie bu6mmoreka [IOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHnast pabota «3ydyeHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT bu6mmoreka [IOK
CUJIBbI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPHUKACAIOIINXCS TIOBEPXHOCTEI»
30 Pemenue 3a1au Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUJIIBI
Pemenue 3agau mo remam: «Bec Tenay,
31 «['padmueckoe nu3obpaxenue cuim», «Cuib, bubmorexa LIOK
N https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHIT»
KoHTponbHas paboTa 1mo Temam:
39 «MexaHnueckoe JIBIKeHUe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «"padudeckoe
n3o0paxeHue cuiny, «CUIIb
HaBnenue. CiocoObl yMEHBIIICHUS U bubmuoreka [JOK
33 YBEJIMYEHHUS JTaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3za. 3aBUCMMOCTb JIaBJICHUS ra3a bu6mmoreka [IOK
oT 00b&Ma, TemMmepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBneHus TBEPIBIMU TEIAMH, bu6mmoreka [IOK

JKHIKOCTSIMH U razamMu. 3axoH llackams

https://m.edsoo.ru/ff0a25b0
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36 JlaBieHue B )KUIKOCTH U ra3e, BEI3BAaHHOE bub6mmoreka [IOK
JNEUCTBUEM CHUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3agau no reme «JlapieHue B bubmuorexa [JOK
JKUIKOCTH U raze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaronmecs cocynkt https://m.edSO(])_.[ ru/ff0a2970
. bu6mmoreka [JOK
39 T'apasiriccichii npece https://m.edso:)_.l ru/ff0a3136
40 ManomMertpsl. [IopiIHEBON KUIKOCTHBIN
HacocC
41 ATtMmocdepa 3emild U IPUYHHBI €€ bu6nuorexa [IOK
CYILIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmocdepHoe naBieHue Eg&?ﬁ;fé{;gﬁﬁf 0a2b5a
43 N3mepenne armocdeproro napneHus. OnbIT bu6nmoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JaBICHHS OT bubmuotexa [JOK
BBICOTBI HaJ| YPOBHEM MOpS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtMmocdepHoe naBieHue bu6nmoreka [IOK
Ha Pa3JIU4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3ampau o teme " AtmocdepHoe
naBieHue"
47 JleticTBHE KUIKOCTH U Ta3a Ha TIOTPYKEHHOE bubmuorexa [IOK
B HUX TeJIO. ApXHUMeIoBa CHUjia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BLITaJII)KHBEIom;;I CHIIBI, nefII)CTI:sonmeﬁ Ha bubmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B KUAKOCTb)
49 JlabopaTopHast paboTa 1mo Teme bubnuorexa [JOK
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«HccnenoBanne 3aBUCUMOCTH Beca Tejia B
BOJIE OT 00bEMA MOTPYKEHHOU B JKHJIKOCTh
JacTH TeJIa

https://m.edsoo.ru/ff0a3514

bu6moreka [IOK
S0 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnast pabota "KoHcTpynpoBaHue
51 apeoMeTpa Ui KOHCTPYHUPOBAHHE JIOJKH U 1
onpejeneHue e€ rpy30nobEMHOCTH"
Pemenue 3anau no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBienue bubmmorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUIKOCTEH U ra30B»
53 KonTtponsHas pabota o teme «/laBnenue
TBEPJBIX TEJ, )KUIKOCTEU U Ta30B»
bubmuorexa [JOK
>4 Mexanrieckas padora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
55 MomxocTs. Equauus! MomsocT! https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MomHoCTH, 1
pa3BUBaEMOM MpHU MOBEME MO JIeCTHUIIE"
57 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Peryaru B TeXHUKE, OBITY U IPUPO/IC.
58 JlaGopatopHas pabota «};/Iccnpezlr())BaHHe 0.5 Brbmmoreia LIOK
N https://m.edsoo.ru/ff0a478e
YCJIOBUI PABHOBECHSI pblUara
59 Pemienue 3aa4 mo reme «YcioBus bubmuorexa [JOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
60 Koadduruent none3noro necTeust 05

MexaHu3ma. Jlaboparopnas pabota
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«3mepenue KII/] HaKJIOHHOM MIIOCKOCTH

61 Pemenue 3agau o reme "Pabora, 1 but6mmoreka [JOK
Mo1tHocTb, KII/1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 bu6muoreka [IOK
MOTEHIIUATBHAS SHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU 1 Bubmmoreia LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIBHOE OIIPENETICHUE
64 A3MEHEHUS KHHETUYECKONU M OTEHI[MAIbHON 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM mIocKoCcTH"
65 KonTponbhas pabota no teme «Paborta u 1
MOIIHOCTb. DHEPTHUSD)
66 Pesepsuslit ypok. Pabota ¢ Texctamu 1o 1 bubnuorexa [IOK
teMe "MexaHuueckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
PesepBuslit ypok. Paborta ¢ Tekctamu mo
67 teme "JlaBieHue TBEPIBIX TN, )KUJIKOCTECH U 1 bubmorexa [IOK
. https://m.edsoo.ru/ffOa4ffe
razoB
PesepHblit ypok. Pabota ¢ Tekctamu no
68 1
teme "Pabora. Momuocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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YUYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCAOBA3SATEJIBHBIE YYEBHBIE
MATEPHUAJIBI 1JIS1 YYEHUKA

®usuka, 7 knacc/ [leppimkun A.B., O011ecTBO C OrpaHMYEHHON
0TBeTCTBEHHOCTHIO «/[PODAY; Akimoneproe od1iecTBo «M31aTenbeTBO
«IIpocBemieHue»
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