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NNOACHUTEJIBHASA 3AIITUCKA

[IporpamMma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTebHON mporpammbl, mpencraBieHHbix B OI'OC OO0, a Takke ¢ yd€ToM
(dbenepanpHON pabodeil mporpamMmbl BocTuTaHUs ¥ KOHIENIMM TpernojaBaHus y4eOHOTO
npenMera «PU3nKay.
Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO  Ha  (OPMHPOBaHHE
€CTECTBEHHO-Hay4yHOH TI'pPaMOTHOCTH OOyYaroIMXcs M OpraHu3alMi0 M3ydeHUs (U3MKH Ha
JIeSITETFHOCTHOM OCHOBe. B mporpamMe mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHbIM  pe3yinbTaTaM  OOydeHHs, a  TakkKe  MEXIpeIMEeTHble  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.
[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclpelesieHue ydeOHOro MaTepuasa 1o rojiam
oOyyeHus (mo KJjaccam), MpelylaraeT MPUMEPHYIO IOCIIE0BAaTEILHOCTE HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHSA IPEAMETHOTO COJEpKaHUS U Y4E€T€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIIHXCS.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOIMUECKON MOMOIIU YUUTEIIO
B CO37]aHUM paboyeil mporpaMmbl 10 y4eOHOMY IIPEIMETY.
®du3snka sBISETCS CUCTEMO0OPa3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MUYECKUe 3aKOHBI JIS)KAT B OCHOBE IPOILIECCOB U SIBJICHHUN, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMuei U pusndeckoi reorpaduei, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, TpPeAOoCTaBisieT Haubojee sCHble 00pa3libl MPUMEHEHHsS HAy4yHOro METO/Aa
MO3HAHUSA, TO €CTh CIIOCO0a MOyYeHUsI JOCTOBEPHBIX 3HAHUH O MHpeE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iero oOpa3oBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaromxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpENIofaraeT OBJIAJEHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAaYUYHYI0 TPAMOTHOCTbD:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPIPETUPOBATh JaHHBIE M MCIIOJIB30BaTh HAy4yHBIE J0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKHM Ha YPOBHE OCHOBHOIO OOILEro oOpa30BaHUS OIpPEIENICHbI B
Konuenmumn npenopaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3aALMAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00IIe00pa3oBaTelbHbIE IPOTPAMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemennus Poccuiickoit ®enepanyn
(npotokon ot 3 nexadbps 2019 r. Ne IIK-4BH).
Henu uzyyenus ¢pusuku:
e [puoOpeTeHHWEe HUHTEepeca U CTPEMJICHUS OOy4aroIuxcs K HAydHOMY HW3YYEHUIO
HPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAayyHOM MeETOJEe TO3HaHUS U (HOPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOIICHHS K OKPYXKaIOUIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;



e (opMupoBaHHe MPEACTABICHUH O POJIM (PU3UKHU ISl Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUli;

® Dpa3BUTHE INPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccuoHaIbHON
JeSITeNbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JajJbHEHUIIEMY O0YyYSHHIO B TOM
HaIpaBJICHUU.

JlocTikeHre STHX Ieneil mporpamMmbl N0 (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHuUs 00ECIIEUNBAETCS PELICHUEM CIEAYIONINX 3a4a4:

e [puOOpeTeHHWEe 3HAHUM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puOOpeTeHHWEe YMEHHH ONUCHIBaTh W  OOBACHATH (PU3MUECKUE SBICHHA C
MCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHUI;

® OCBOGHME METO/OB pELICHHS NPOCTEHIIUX pacu€THBIX 3a4ay C HCHOJIb30BAHUEM
($u3NYECKUX MOJENEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUH HaOMOJaThb TPUPOAHBIC SBIEHUS U  BBINOJHATH  OINBITH,
nabopaTtopHble pabOTbl U OKCIEPUMEHTAJIbHBIE MCCIENOBAHUS C MHCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HMH(POpMAIMEe (U3NIECKOTO COACpIKaHUs, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JAOCTHKEHMAX (HU3UKH, aHAIW3 U KPUTHYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO co chepamu NpodeccuoHaNbHON AEATENbHOCTH, CBA3aHHBIMU ¢ (DU3UKOMH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha u3ydenne ¢usuku (6a30BbINi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OTBOJUTCS B 7 Kilacce — 68 4acoB (2 yaca B HEJIEIO).
[penaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapaKTep, Y4UTelb JejaeT BbIOOp IpoBeaeHHs Ja0OpaTOpHBIX paboT U
OTIBITOB C YYETOM HHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4aIONIMXCs, CIIMCKA YKCTIEPUMEHTAIBHBIX

SaHaHHﬁ, npeajaracMaixX B paMKax OCHOBHOT'O I'OCyAapCTBECHHOT'O 3K3aMCHaA I10 (I)I/I3I/IKC.



COIEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. @usuka u €€ poJib B NO3HAHUM OKPY:KAKOIIEr0 MUPA.

®usuka — Hayka o npupone. SBiaeHust npuponasl. PU3HUECKUE SBICHUS: MEXAaHUUYECKHE,
TEIUIOBbIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue Qusnueckux BenuuuH. Puszndeckue MTPUOOPBHI.
[TorpemHocts n3mMepenuii. MexayHapoHasi CUCTEMA E€AWHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAYKH H3y4alOT MPHPONY. ECTeCTBEHHO-HAYYHBIN
METOJ] TO3HaHMs: HaOJIIOJCHHE, ITOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBUXKEHHE THIIOTE3,
SKCHEPUMEHT IO TPOBEpKE THUIOTe3, OObsACHEeHHe Halmomaemoro sBieHus. OmnucaHue
(U3NYECKHX SIBIICHUI C TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBBIE, DJIEKTPUUECKIE, MAarHUTHBIE, CBETOBBIC SIBIICHUS.

2. Owusnueckue npubOpHI U Mpolenypa MPSMbIX U3MEPEHUH aHAIOTOBBIM U LU(POBBIM

pudopoMm.

Jlabopamopnuie pabomul u onvimel.

1. OnpeneneHue HEHbI JEIEHUS KAl U3MEPUTEIBHOTO NMPpHOOpA.

N3mepenue paccTOSHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenue pasMepoB MAIBIX TEJ.

e W

WN3mepeHne TeMiepaTypbl MpH IOMOIIM >KMJIKOCTHOIO TEPMOMETpPA W JaT4UKa
TEMIIEpaTyphl.
6. llpoBeneHue wuccieOBaHUA IO IMPOBEPKE T'MIIOTE3bl: NAJBHOCTh IIOJIETA IIAPHUKA,
MYLUIEHHOT'O0 TOPU30HTANIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHadajibHbIe CBEJeHHS O CTPOCHHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mmepbl. ONbITHL, J10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmkeHne vacTull BemecTBa. CBs3b CKOPOCTH JBHKEHMSI 4YacTUI[ C TEMIEPaTypOM.
bpoyHoBckoe mBmwxeHue, mauddysus. B3anMmonelcTBHe YaCTHIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOGHHE Ta30B, IKMJIKOCTEH M  TBEPHABIX
(kpucTamuinyeckux) Tena. B3auMocBsI3p MeXay CBOMCTBAMH BELIECTB B PAa3HBIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

Hemoncmpayuu.

1. HaGmoneHue OpOyHOBCKOI'O ABHKCHHUSL.

2. Habmonenue nuddysum.

3. HaOmronenue siBneHUH, OOBACHSIOMIMXCS NMPUTSKEHUEM WM OTTAJIKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopusie padomot u onvimol.

1. OmeHka auaMeTpa aToMa METOJOM PSIIOB (C MCIIONB30BaHUEM (oTorpaduii).

2. OnbITHl IO HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHS Ta30B.

3. OnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJICKYIISIPHOTO TIPUTSHKECHUSI.

Pa3nea 3. /IBu:keHHe U B3auMoaeiicTBUE TeJl.



Mexannueckoe IBrKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKEHHE. CKOpOCTS.
Cpenssist CKopocTh ITPY HEPAaBHOMEPHOM JBHKEHHUU. Pacu€T myTH U BpeMEHU JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH WHEpUMU. B3auMoaeiicTBHE Tel Kak MpPUYMHA HU3MEHEHUS
CKOPOCTH IBMXKEHHMsS Tel. Macca kak Mepa mHepTHOCTH Tena. IDlmotHocTs Bemectsa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHHUIIE 00bEMA BEIIECTBA.

Cuna kak XxapakrepucThka B3aumojeiictBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JMHAMOMETpa. SIBieHue TAroreHus u cuna Tspkectu. Cuna
TSOKECTH Ha Apyrux miaHetax. Bec Tema. HeBecomocTh. CiokeHHE cui, HalpaBiICHHBIX 110
onHOI mpsimoii. PaBHoxelicTBytomas cuin. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE MOKOS.
TpeHune B npupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JIBHKEHUS Tea.

2. HN3mepeHne CKOPOCTH MPSMOJIMHENHOTO JBUKECHUS.

3. HaGmonenue siBneHus: HHEPIUU.

4. HaOmoneHue u3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TeTl.
5. CpaBHeHHe Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOH.

Jlabopamopnuie padbomul u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBIMKEHMs (LIapuKa B KUJIKOCTH, MOJENH
AIIEKTPUUECKOTO aBTOMOOUJISI U TaK Jlajiee).

2. OmpeneneHue cpelHEl CKOPOCTU CKOJBKEHHs OpycKa WIM IIAapHKa [0 HaKJIOHHOU
IUIOCKOCTH.

3. Ompenenenue IOTHOCTH TBEPAOIO TENA.

4. OrbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh PACTsDKEHUS (AepopManui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmbITI, 1€MOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHsI OT Beca Tella U
XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEN.

Pasnen 4. [laBnenne TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbLIEHNS U YBEIMUYeHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUS ra3a oT 00béma, Temreparypsl. [lepenada naBneHust TBEPIBIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. IlHeBMaTHueckue MamMHbBI. 3aBUCUMOCTb JAaBJICHUS KHUJIKOCTH OT
rnyounsl.  'mapocratmueckuit  mapagokc. CooOmaromuecss cocynabl.  ['mapaBindeckue
MEXAHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AapineHue. [IpuunHBl CylecTBOBaHMS BO3TYLIHOMN
obonmouku 3emun. Ombit Toppuuennn. M3mepenune arMoc(epHOro naBieHus. 3aBHCHUMOCTb
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTro AaBJICHHUS.

JleiicTBUE JKUAKOCTH M ra3a Ha MOrpy:k€HHOE B HUX Tello. BeITankuBaromas (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

emoncmpayuu.

1. 3aBuUCHUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHus )KUIKOCTHIO U Fa30M.
Coob1aronuecs: CoCybl.
I'mppasinueckuii npecc.

AW

[IposiBnenue aeiicTBrs aTMOC(HEPHOTO JaBICHUS.



3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT OOBEMA TIOTPYKEHHOW dYacTH Tella W
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcenoBue miaBaHMs TeJ: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00b&Ma MOTpyKEHHOM B )KMIKOCTb
YacTH Tena.

OnpeneneHne BBHITAIKUBAIOUIEH CHUIIBL, JCHCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIECH CHIIBI, JCHCTBYIOLIEH Ha TEJIO B
KUIKOCTH, OT MacChl TeJA.

OnbIThI, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJIO B ’KUIKOCTH, OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJa U OT IUIOTHOCTU
KUIKOCTH.

KoHncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOAKM M OIpPEACICHUE €€
I'PY30I0ABEMHOCTH.

Paspnen S. Pabora u MOIIHOCTDH. JHEpPIrus.
Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
prruara. [lpuMenenue mpaBuia paBHOBECHs pbplyara K OJIOKy. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIZ mpocTsix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. Kunetmyeckas W noTeHIManbHas sHeprus. llpespaiienue
OJIHOT'O BHJIA MEXaHWYECKOW SHEPTHUU B IPYroi. 3aKOH COXPAHEHHs SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomot u onvimel.

1. Ompenenenue paOOThl CHUIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBaHue yciaoBUM paBHOBECHS pblyara.

3. Msmepenue KII/I HaKJIOHHON MIIOCKOCTH.

4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUN.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

W3yuenne GU3MKU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANIPABICHO HA JOCTIKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yIbTATOB.

B pesymbrare wusydeHus QUMK Ha YpOBHE OCHOBHOTO 00mero ooOpa3oBaHus y
oOy4arorierocs OyayT chOpMHPOBAHBI CJICAYIONTNE THIHOCTHBIE PE3yIbTaThl B YaCTH:
e 1) maTPpHOTHYECKOr0 BOCIIMTAHMS:

® — TIPOSIBJICHHUE WHTEpeca K MCTOPHUU U COBPEMEHHOMY COCTOSHHUIO POCCHUUCKOW (PU3MUECKOM
HaYKH;
® — [[EHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3HKOB;

e 2) rpaxaaHCKOro u JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXXICHUHU OOIIECTBEHHO 3HAYMMBIX U ITHYCCKUX
po0JieM, CBA3aHHBIX C TPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUN (DU3HKY;

® — OCO3HAHHWE BaKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIMIIOB B JEATEIHBHOCTH YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHUS:

® — BOCIPHUATHE ICTETUYECKHX KadyeCTB (PU3UYECKON HAyKH: €€ TapMOHWYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NO3HAHUA:

® — OCO3HaHWE IICHHOCTH (U3NYCCKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEUIIIEH COCTABISAIONICH KYIbTYPBbI;

® — pa3BUTHE HAy4YHOM JTHOO03HATEIHLHOCTH, MHTEPECA K UCCIIEIOBATEILCKOM S TEIbHOCTH;

e 5) popmupoBaHUA KYJIbTYPbI 310POBbSI 1 IMOLUMOHAIBLHOIO 0JIATOINOJYyYHS:

® — OCO3HAHHE IIEHHOCTH 0€30MacHOro o0pa3a KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BOKHOCTH TIpaBUJI 0€30MaCHOTO TOBEACHHS HAa TPAHCIIOPTE, HA JIOPOrax, ¢ AJICKTPUUECKUM U
TEIUIOBBIM 00OPYJOBAaHHEM B JOMAIITHUX YCIOBUSX;

e — chOpPMHUPOBAHHOCTh HaBBIKA pedIIEKCHH, MPU3HAHKE CBOETO MpaBa Ha ONIMOKY M TAKOTO Ke
1paBa y IPyroro 4eJoBeKa;

e 6) TPy10BOro BOCIIMTAHUSA:

® — AaKTHMBHOE ydyacTH€ B PEIICHUHU MPaKTHUECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTEIbHOMU
OpraHu3aIy, TOPoJia, Kpasi) TEXHOJIOTHIECKON U COIMAIbHOM HANPABICHHOCTH, TPEOYIOIIHNX B
TOM 4uCIIe U GU3HYECKUX 3HAHU;

® — UHTEPEC K MPAKTUICCKOMY U3yUCHUIO TIpodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7) 3IKOJIOrHY€CKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NpPUMEHEHUE (UINYECKUX 3HAHWH IS pelieHus 3a7ad B 00JacTH
OKpY>KaloIlle cpelibl, IUITAHUPOBAHUS TTOCTYIIKOB U OIIEHKU MX BO3MOXKHBIX IMOCJIEACTBUH ISt
OKpYKarollei Cpeabl;

e — OCO3HaHHeE II0OATBHOTO XapaKTepa IKOJOTUIECKUX MPOOIIEM U MyTEH MX PEIICHUS;

e §8) ajanTauMu K M3MEHSIOUIUMCS YCJIOBHSAM COUMATBLHOM U NMPUPOIHON Cpeabl:

e — MOTPeOHOCTHh BO B3aUMOJCHCTBHUH MPU BHITIOJTHECHUH MCCIICIOBAHUI M IPOEKTOB (pU3MIecKon
HaIpaBJI€HHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JAPYTHUX;

® — [OBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;

e — OTpeOHOCTh B (POPMUPOBAHUYU HOBBIX 3HAHHH, B TOM Yuciie (GOPMYIUPOBATH UICH, TIOHITHSI,
TUTOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;



e — 0co3HaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® — IUIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6peTeHI/II/I HOBBIX (bI/ISI/I‘IeCKI/IX 3HaHHﬁ;

® — CTpEeMJICHHE aHAJIM3HPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA M IKOHOMHUKH, B
TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NUYECKUX 3HAHUM;

e — OLEHKA CBOMX JCUCTBUM ¢ Y4E€TOM BIMSHUSA Ha OKPYXKAIOWIYI0 Cpely, BO3MOXHBIX
rJ100aJIbHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHHs IporpamMMsbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuatomierocs OyayT cGOPMHpPOBAHBI MeTaNpeIMeTHBbIE Pe3yJbTaThl, BKIIOYAIOIIUC
IMMO3HABATCJIbHBIC YHUBCPCAJIBHBIC yqe6HHe l[ef/'ICTBI/ISI, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIe IEHCTBUS, PETryIIATUBHBIC YHUBEPCAIbHBIC y4eOHbIC NCHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHbIE yqeﬁnble aedcTBUA

Ba3oBble Jiornueckue AeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYLIECTBECHHBIM MPU3HAK KJIACCH(UKAIMK, OCHOBAHMS JJIs1 0000IIEeHUS U
CpaBHEHUS,

BBIBIIATH 3aKOHOMEPHOCTH M HPOTHUBOPEYHS B PAacCMAaTPUBACMbIX (PaKkTaxX, JaHHBIX H
HAOJIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;

BBIBJIATh PUYMHHO--CJICJACTBEHHBIC CBSA3M IPHU M3YYCHUH (U3IUUECKUX SIBICHUH H
MPOIIECCOB, JieNaTh BBIBOABI C MHCIIOIB30BAaHMEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYEHHUH, BBIABUTaTh TUIIOTE3HI O B3aMMOCBA3SIX (PU3NYECKNX BEJIINYNH;
CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus: yueOHo# (u3nveckoit 3amaun (CpaBHEHUE
HECKOJIPKUX BapHaHTOB pEHICHWs, BBHIOOpP Hauboliee MOAXOJSIIET0 C y4ETOM
CaMOCTOSTEJIHO BbIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeabCcKue AeiicTBHSL:

HCII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT IO3HAHMS,

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OMbBIT, HECJIOXKHBIA (PU3MYECKUN
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UYECKOTO SBJICHHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIHIO, MOJYyYEHHYIO B XOJI€
HCCIIEIOBAaHUS WIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYIHpOBaTh 0000IIEHNS M BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNs, OIIbITA, UCCIICOBAHUS,

MIPOrHO3UPOBaTh BO3MOXKHOE JajibHEiIee pa3BUTHE (DU3MUECKHUX IPOILIECCOB, a TAKXKE
BBIJIBUTATh MPEATOJIOKEHHS 00 X Pa3BUTUU B HOBBIX YCIOBHSX M KOHTEKCTAX.

Padora ¢ undopmanmeii:

NPUMEHATh PA3JIMYHbIE METOAbI, MHCTPYMEHTBI M 3alpochl IpU MOHMCKe U 0TOOpe
nH(pOpMalUY WIN JaHHBIX C YUETOM MPEAJIOKEHHON yueOHOM pu3nyeckoil 3an1auu;
aHaJU3UpOBaTh, CUCTEMATU3UPOBAaTh U HUHTEPHPETHPOBATH HHGOPMALMIO PA3THUUYHBIX
BUJIOB M (hOpM TIpeCTaBICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIBHYIO (opMy mpencTaBieHus HHGOPMAIMUA |
WITIOCTPUPOBATh pelIacMble 3aJadyd HECJIOXKHBIMH CXEMaMHM, AWarpaMMaMH, WHON
rpauKoil U UX KOMOMHALIUAMHU.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIbHbIE y‘leﬁHble JelcTBHUA:

B X0JIe O0CY>KIeHHs Y4eOHOTO MaTepuaa, pe3yabTaToB J1a00paTOpHBIX paboT U MPOEKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYX/TaeMOH TeMbI U BBICKA3bIBATh UJCH, HAICIICHHBIC
Ha pelIcHHE 3aa4M U MMOJICp>KaHue 0J1arokenaTeIbHOCTH OOIICHUS;

COMOCTABJISITH CBOM CYXJICHHS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JIMAJIOTA,
OoOHapyXHUBaTh Pa3IN4Ke U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOJMYHO  TPEACTABISATh  PE3YNbTaThl  BBIMOJHEHHOTO  (PU3MUYECKOTO  OIBITa
(3KCTIepUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

MOHMMATh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHONW U WHAMBUAYAIbHON pabOTHI Mpu
pelIeHNH KOHKPETHON (U3NYECKOi MpoOIeMbl;

MPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH JIEUCTBUS IO €&
JOCTIKCHHIO: PACIIPEACIIATh POJU, OOCYXIAaTh IMPOIECCHl M Pe3yabTaThl COBMECTHOU
paboThl, 00001IaTh MHCHHUS HECKOIBKUX JIFOCH;

BBITIOJTHSITh CBOIO YacTh pabOThI, JOCTUTAs KA4YECTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHHUPYS CBOU ACHCTBUA C APYTUMHU YJI€HAMHU KOMAaH/IbI,

OIICHWBATh Ka4eCTBO CBOCTO BKJIAJa B OOIIMHA MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIHLHO
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCcaJbHbIEe YUeOHbIE e CTBUS

Camoopranusanus:

BBISBIISITH NPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CUTYaIHAX, TPEOYIOUIMX ISl pEeIICHUs
(bu3MUeCKUX 3HAHUM;

OPUEHTHPOBATbCS B PA3IMYHBIX MOJAXO0JAX MPHUHATHS pelIeHud (MHIMBUIYaJIbHOE,
MIPUHSITHE PEIlIeHUs B TPYIIe, MPUHATUE PELICHUI TPYIIOif);

CaMOCTOSITEJIBHO COCTABJISITh QITOPUTM pelieHus (U3MUECKOM 3aJauyu WM IIaHa
HCCJEIOBaHUS C YYETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IpEIaracMble BAPUAHTHI PEILICHUN;

Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpO.TII), IMONMOHAJBbHBIA HHTEJUIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYallU! U IpeJUIaraTh IUIaH €€ N3MCHECHMUS,

OOBSACHATH NMPUYMHBI TOCTHKEHUS (HEIOCTHXKEHUS) pe3yNbTaToOB JI€ATEIbHOCTH, aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJIHEHUS (PU3NUECKOIO
UCCIICZIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIMXCS
CUTYalul, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTaTa LN U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJi€ CIOpa WM JUCKYCCUM Ha HAay4YHYIO
TEMY, IOHUMAaTb MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYroro;



NpU3HABAaTh CBOE TMpaBO Ha OMMOKY TNpH peUIeHHH (U3NYECKUX 3a7ad Wi B
YTBEPKICHHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IHNPEIMETHBIE PE3YJIBTATbHI

K kxoHumy oOydeHuss B 7 KJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIIUXCSI YMEHHUI:

WCIIOJIb30BaTh MOHATHS: (U3MUECKHMEe M  XMMHYECKHE SIBICHMS, HaOI0JeHue,
HKCHEPUMEHT, MOJeNb, TUMOTe3a, €AMHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHMS BelecTBa (TBEPAOE, JKUAKOE, ra3000pa3HOE), MEXaHHYECKOE
JBUKCHHE (paBHOMEpHOE, HEPABHOMEPHOE, NpSAMOJIMHEHHOE),  TPaeKTopHus,
paBHOZeHcTByOmas cuia, Aedopmanus (ympyrasi, IJIacTU4ecKas), HEBECOMOCTb,
COOO0IIaoIINECs COCY/IbI;

pasnuyath sBiIeHUS (OUQQy3us, TEIIOBOE IBMKEHHE YacTHIl BELIECTBA, PABHOMEPHOE
JIBUKEHNE, HEPABHOMEPHOE [BM)KCHHE, WHEPIUS, B3aHUMOJICHCTBHE TeEJI, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OCBhIO BpallCHMs, Iepefada JaBICHUS TBEPIBIMH TElaMH,
KHUIKOCTAMHU M Tra3aMHd, aTrMoc(epHoe JaBlIeHUE, IUIaBaHHE TeJ, MPEeBpPaIICHUS
MEXaHUUYECKON AHEPruM) MO OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPHUPYIOLIHX JaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh MPOSBICHHE H3YyYEHHBIX (U3NYECKUX SIBICHUNA B OKPYXKAIOLIEM MHUpE, B
TOM 4Hclie (pU3MyYecKue SBIEHUS B MPUPOJE: NPUMEPHl ABWKEHHS C PpPa3IUYHBIMU
CKOPOCTSIMU B )KMBOM M HEXKMBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHHUS B IIPUPOJIE U TEXHUKE,
BIIMSHUE aTMOC(HEPHOro JaBJICHUs HA KMBOM OpPraHu3M, IUIaBaHUE PbIO, ppIYaru B Telle
YeloBeKa, MpU HSTOM NEPEeBOJUTH MPAKTUUECKYIO 3aJayy B YUeOHYIO, BBIJCIATH
CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3MUECKUX SBICHUMN;

OIMCHIBATh M3yUYCHHbIE CBOICTBA Tel U (hU3MUYECKUE SBICHUS, UCHOJb3Yys (PU3HUYECKUE
BEJIUYUHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMs, IyTb, CKOPOCTb, CpPEIHSsSA
CKOpOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CUila TPEHUs, JaBjieHue (TBEPIOTo
TeJa, XKHUJIKOCTH, ra3a), BRITAJIKUBAIONIAS CUJIa, MEXaHWYeCKast paboTa, MOLTHOCTb, IJICUO
CHWJIBI, MOMEHT CHJIbI, KOA()()UILIMEHT MOJIE3HOT0 JAEUCTBUS MEXAaHU3MOB, KHHETHUYECKAs U
NOTEHIMAJIbHAsL SHEpPrus), MpHU ONUCAHUU NPABWIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
WCTIOJBb3yEeMBIX BEJIIMYHMH, UX 0003HAYCHUS W CAMHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(GopMyIbl, CBA3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMU,
CTPOUTH Ipa(UKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJICHUS U MPOLECCHI, UCIIOJIb3YS MpaBHiia
CJIOKEHUs CcuJl (BJIOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO PAaBHOBECHS pbiuara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPAaHEHHUS
MEXaHWYECKOH »HEepruu, HpU OSTOM JaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3aIIUCBIBATh €T0 MaTEMAaTUYECKOE BBIPAKECHHUE;

O0BICHATH (PU3MUYECKHUE SIBICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJE U B KOHTEKCTE
CUTYalUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH IPUYMHHO--CIIECTBEHHBIE
CBSI3M, CTPOUTH OOBSACHEHHE U3 1—2 JOrMYecKHX MHIaroB ¢ OMopod Ha 1-2 H3yuYeHHBIX
CBOMWCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THble 3agadyd B 12 JEWCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBL,
CBsI3bIBalOIMEe (PU3UUECKUE BEIIMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBMS 3a/la4uM 3alUCHIBATh



KpaTKO€ YCJIOBHE, NOJCTaBIATh (PU3MUYECKHE BEIMYUHBI B (HOPMYIBl M MPOBOAUTH
pacy€Tbl, HAXOAUTH CIIPABOYHbIE JaHHbIE, HEOOXOJUMBIE JIUIsl PEIICHUs 3a/1a4, OLICHUBATh
PEATMCTUYHOCTb MTOJIY4YEHHOH (pU3MUECKOi BEIMUUHBI;

pacmo3HaBaTh IPOOJIEMBbI, KOTOPBIE MOXXHO PELIMTh IPU TOMOIIN (PU3HUECKUX METOJIOB, B
ONMCaHUM MCCJIENOBAHUS BBLACHATH IIPOBEpPSEMOE  IPENAINoIoKeHHe (TUIOTEe3y),
paznuyaTth M MHTEPIPETUPOBATH IOIYYEHHBIH pE3yJbTaT, HaXOAWTh OLUIMOKM B XOJ€
OTIbITA, JIEJAaTh BBIBOJIBI 110 €T0 PE3YNIbTaTaM;

MIPOBOJIUTH ONBITHI O HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIIN (PU3NYECKUX CBOUCTB TE:
dbopMynupoBaTh  MpOBEpPSAEMbIE  NPEANOJOXKEHUs,  CcOOMpaTh  yCTAaHOBKY U3
IIPEI0KEHHOT0 000pYy/I0BaHUS, 3aIUCHIBATH X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBI;
BBINOJHATh IPSIMbIE U3MEPEHMsI PACCTOSHUS, BPEMEHH, MaccChl Tenla, 00bEMa, CUIIbI U
TEeMIIepaTypbl C HCIOJIB30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPHOOPOB € YIETOM 3aJaHHOH a0COIIOTHOM IMOTPEITHOCTH U3MEPEHHIA;
MIPOBOJUTh MCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (hU3MUYECKOW BEIMUYUHBI OT JAPYroM ¢
HCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUH (3aBUCHMOCTH IyTH PAaBHOMEPHO JBHXKYILIETOCS
TeJla OT BPEMEHM JIBH)KEHHUS Tella, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TMOBEPXHOCTEH TeI M HE3aBUCUMOCTH CWJIBl TPEHHsS OT IUJIOIAIU
CONPUKOCHOBEHUS TEJl, CWJbl YIPYIrOCTH OT YAJMHEHUS IPY>KUHBI, BBITAJIKUBAIOILEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT MJIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH
OT TIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO MOTPY)KEHO TEJI0, YCIOBUI IUIaBaHUS Tel,
YCIIOBUM paBHOBECUS phlyara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHU Y4eOHOTO
HCCIIEZIOBAaHMs, COOUPATh YCTAaHOBKY M BBIMOJHATh U3MEPEHUS, CIEAYys MPEI0KEHHOMY
IUIaHy, (PUKCUPOBATh PE3YJIbTAThl MOIYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIUYUH B
BUJE TPEIJIOKEHHBIX TalOiul M TpauKoB, JeJaTb BBIBOABI IO pe3ylbTaTaM
HCCIIeIOBaHMS,

MPOBOAUTh KOCBEHHBIE U3MEpEeHHUs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTh BEIIECTBA
KHUAKOCTU M TBEPAOrO TeEja, CHUIAa TPEHUSA CKOJIBKEHMS, JaBJICHHUE BO3/1yXa,
BBITAJIKMBAIOIAS CHJIA, IEHCTBYIOIIAsl HAa TIOTPYKEHHOE B JKUAKOCTH TEJO, KOOPPHUIIUEHT
MIOJIE3HOTO AEUCTBHS MPOCTHIX MEXAHU3MOB), CIEys NMPEAJIOKEHHON MHCTPYKLMHU: MPHU
BBIIMOJIHEHUM HU3MEPEHUil coOUpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIATH
3HAYCHHE UCKOMOM BEIUYMHEL

coOmogaTh MpaBWja TEXHUKH Oe3omacHocTH mpu  pabore C  JTa0OpaTOPHBIM
000pyI0BaHKEM;

yKa3bIBaTh MPUHIIUIBI AIEUCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOITUECS] COCY/IbI, OapOMETp, phluar, MOJABMKHBIA U HETIOIBHKHBIM
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKTepu30BaTh MPUHIIMIBI ACHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha UX omMcaHus (B TOM YHUCIE: NOJIIMIHHKH, YCTPOMCTBO BOJONPOBOAA,
TUPABIMYECKUM IIpecc, MAaHOMETpP, BBICOTOMEpP, IIOPIIHEBOH HAcOC, apeoMETp),
WCIIONIb3YSl 3HAHMS O CBOMCTBaX (PU3MYECKHX SIBICHUH U HEOOXOAMMBbIE (U3MUECKUe
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH TNpUMEphl  (HaXoAWTh HH(QOpPMALMIO O MpUMEpax) MPaKTHYECKOro
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEJHEBHOM KHM3HM M OOecredeHus
0e30MacHOCTH NpU OOpalleHUH ¢ MNpudopaMH M TEXHUYECKUMHU YCTPONCTBaMH,



COXPAaHEHHUS 3[IOPOBBSI M COOTIOACHHSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYKaOIIEH
cpene;

OCYIIECTBISITh OTOOpP HCTOYHUKOB HHpopManuu B VHTepHETE B COOTBETCTBUU C
3aIaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIONIUXCS 3HAHWM U MYTEM CpPaBHEHUS
pa3IMYHBIX MCTOYHHMKOB BBIIEIATh MH(OpMAIHIO, KOTOpas SBISETCS MPOTUBOPEUHBOU
WJIM MOKET OBITh HEJIOCTOBEPHOI;

WCIIOJIb30BaTh NMPHU BBIMOJHEHUH YYE€OHBIX 33JlaHUN HAyYHO--TIOMYJAPHYIO JUTEpPATypy
(hU3MUECKOTO COepKaHMS, CIPABOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAaHHS TEKCTa, NpeoOpa3oBaHus HWHOpMAIMM €3 OTHOM
3HAKOBOM CUCTEMBI B JIPYTYIO;

cO37aBaTb COOCTBEHHBIE KPATKHE MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB HMH(MOpManuu (PU3NYECKOTO COACPKAHMS, B TOM 4YHCIE MyOJIMYHO JenaTh
KpaTKHe COOOIICHUsS O pe3ylbTaTaX MPOSKTOB WIH Y4EeOHBIX HCCIEIOBAHUN, TPU ITOM
rPAMOTHO  HCMOJB30BaTh HW3YYCHHBIM TMOHSATUHHBIN  ammapaT Kypca  (U3HKH,
CONPOBOXK/IATh BBICTYIIJICHUE NIPE3ECHTALIUEH;

MPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIICIOBAHUM pachpenelisiTb 00sI3aHHOCTH B
TpyIIE B COOTBETCTBUM C MOCTABICHHBIMHU 33Ja4aMH, CJIEIWTh 3a BBINOJHEHHUEM IJIaHa
NeHCTBUHM, aJEeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAJ B JACSATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.
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bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA pettectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMo/eiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https://m.edsoo.ru/7£416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua qaBaeHus TBEPABIMU 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
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INIOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Konrpoabusie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl

| ®dusnka — Hayka o npupoze. SABneHus |
MIPUPOIBI
dusnyeckue ABICHUSA 1

3 Du3nYeCcKre BEJIMUYMUHbBI U UX U3MEPEHUE 1
Ypoxk-uccnenoanue "N3mepenue

4 TEMIIEPATyphI IIPH TOMOIIH KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUYMKA TEMIIEPATYPHI"

5 Metoabl HaydHOTO TT03HaHUA. Onucanue | Bub6mmoreka [JOK
(U3UYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JAJTBbHOCTH MOJETA MIapUKa, MMYIIEHHOTO 1 |
TOPU30HTAILHO, TEM OO0JIbIIIE, YeM OOJbIIe
BbICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff09fe0a
BeEIleCTBa
8 JIBMyKeHHE YacTHIl BEIEeCTBA 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanne «ONbITH IO

9 HaOJIIOACHUIO TETJIOBOTO PACIIUPEHUS 1 1
ra3oB»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BO/IBI. 1 bubmuoreka [JOK




O6o06menue no pasneny «IlepponayanbHble
CBEJICHUS O CTPOCHUU BELLIECTBA»

https://m.edsoo.ru/ff0a0378

12 Mexanunyeckoe ABuxeHue. PaBHoMepHoe 1 bu6mmoreka [IOK
HEpPaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Ckopocts. EAuHHUB CkopocTh https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu 1 BpeMeHU ABUKEHUS bubamorexa [HOK
https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH TeET hitps-//m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. PacyeT macchl u bubmuoreka [JOK
o0beMa Tela 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TEJIa»
18 Pemenue 3agad mo reme "InoTHOCTE bu6moreka [IOK
BenrecTna" https://m.edsoo.ru/ff0al23c
19 Cuta KaK XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH pacTshKeHUs (Iedopmariin)
MPY>KUHBI OT TPUJIOKEHHOMN CUITBI»
21 SBnenue Tarorenus. Cumia TsHKeCTH
CBs13p MEXy CHIION TSKECTH U MacCou
22 tTena. Bec Tea. Penrenue 3amad mo teMe bubmmorexa [OK
" " https://m.edsoo.ru/ff0al778
Cuna TsbKecTH
3 Cuna TspKecTH Ha IpYruX IUIaHEeTax. bu6numorexa [IOK
Pu3nyecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Nsmepenue cun. Jlunamomerp bubmuorexa [JOK




https://m.edsoo.ru/ffO0al8cc

but6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHUJI, HalPaBJIEHHBIX 110 bu6mmoreka [IOK
OJIHOM IIpsIMOM. PaBHOZEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3agau o reme
"PaBHOelicTBYyIOIIAsA CHIT"
)3 Cuiia Tpenust u e€ Bubl. TpeHue B pupo/ie bu6mmoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKECHUS OT bu6nmoreka [IOK
CWJIBI TaBJICHUA U Xapakrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEM»
30 Pemienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3agad mo remam: «Bec Tenay,
31 «['papmueckoe n3obpaxenue cuim», «Cuib, bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOACICTBYIOIIAS CHII»
KontponbHas pabota no Temam:
3 «MexaHn4YecKkoe JBIKEeHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n3o0paxeHue cuim, «CHIIb»
JaBnenne. CiocoObl yMEHbBILICHUS U but6mmoreka [IOK
33
YBEIIMYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
a4 JlaBenue raza. 3aBUCHMOCTD JIaBJICHUS rasa but6mmoreka [IOK
oT 00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHus TBEPIABIMU TEJIAMM, Bbu6mmoreka [JOK

JKUOKOCTSIMHU U razaMu. 3axoH Ilackana

https://m.edsoo.ru/ff0a25b0




I[aBJ'IeHI/Ie B ) KMAKOCTH U I'a3€, BEI3BAHHOC

bubmuoreka [JOK

36 JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
17 Pemenne 3amau o reme «/laBnenue B bubmuorexa [JOK
JKUJKOCTH U rasze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobuaromecs cocy b https://m.edsogm/ff0a2970
39 I'mapaBnuueckuit mpecc bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiIHEBON KUIKOCTHBIN
Hacoc
41 ATtMmocdepa 3emild U IPUYHHBI €€ bu6nmoreka [IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5Sa
42 Bec Bo3nyxa. AtmocepHoe naBienue ngj;if;;gﬁ};ﬂ)azwa
13 N3mepenue atmochepHoro napiaeHus. Onpit bubnuorexa LIOK
Toppuuemm https://m.edsoo.ru/ff0a2da8
44 3aBHUCUMOCTb aTMOC(HEPHOTO JaBICHHUS OT bu6muoreka [IOK
BBICOTBI HaJl YPOBHEM MOpPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoun. AtMmocdepHoe naBieHue bu6mmoreka [JOK
Ha Pa3JIAYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3apau o Teme " AtmocdepHoe
naBieHue"
A7 JlelicTBrE )KUJKOCTH U Ta3a HAa MOTPYKEHHOE bu6mmoreka [JOK
B HUX T€JIO. ApXHUMEIOBa cuiia https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BI:ITaJI;KI/IBZIOI_]_IEg/'I CUIIBI, ﬂefII)CTIfsy}omeﬁ Ha bubmmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B JKUJKOCTbH)»
49 JlaboparopHas paboTa 1o Teme bubmuorexa [JOK




«HMccmenosanne 3aBUCUMOCTH Beca Tejla B
BOJIE OT 00bEMA MOTPYKEHHOU B )KHJIKOCTh
YacTH TeJIa

https://m.edsoo.ru/ff0a3514

bub6moreka [IOK
>0 Tnasaune en https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpyrpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U 1
onpeneneHue e€ rpy30noabLEMHOCTH"
Pemenue 3anau no remam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanuey, «/laBnenue l}f’tlffsj?/ljr(x)f:;;g?uf;f 023654
TBEPABIX TEJN, KUAKOCTEH U ra30B»
53 KonTponbhas pabora no teme «JlaBnenue
TBEPABIX TN, KUJAKOCTEH U Ta30B»
bu6moreka [IOK
>4 Mexanitieckas pagota https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
53 MorrocT. EuHiter morsocTH https://m_edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuét MoIHOCTH, |
pa3BUBaeMOM NP NOAbEME 10 JiecTHULE"
57 IIpocTeie MmexaHnu3Mebl. Peruar. PaBHoBecue
CHUJI Ha pbIyare
Prruaru B TexHuKe, OBITY U IPUPOJIE.
58 JlaGopatopHnas pabora «MccnenoBanue 0.5 ngs?;ri?:;(i)grou};maﬂ&;e
YCIIOBUI1 paBHOBECHS PbIUara
59 Pemenue 3amad mo treme «Y cioBust bubmuorexa [JOK
paBHOBECHS peIYara» https://m.edsoo.ru/ff0a48a6
60 Koadduiment nonesnoro neicTBust 0.5

Mexanu3ma. Jlaboparopnas pabota




«3mepenune KIIJ] HaKIIOHHOM TIIOCKOCTH»

61 Pemenne 3aga4 mo teme "Pabora, | bu6mmoreka [IOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
2 Mexanunueckas sHeprusi. Kunetnueckasi u | bu6mmoreka [IOK
MOTEHIHAIbHAS DHEPT UL https://m.edsoo.ru/ff0a4252
. but6mmoreka [IOK
63 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPrUH 1
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIIBHOE OIIPEIETICHUE
64 W3MEHEHUS KHHETUYECKOM U NTOTEHIHAIBHOU 1 1
SHEPruu MpY CKAaThIBAHUU TeJja 10
HaKJIOHHOM TI0CcKOCTH"
65 Kontponsnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPTUS»
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo | bu6nmoreka [IOK
TeMe "MexaHnuecKkoe BIKEeHHE" https://m.edsoo.ru/ff0adec6
PesepBublil ypok. PaboTta ¢ Tekctamu 1o
67 teme "JlaBieHue TBEPIBIX TEN, )KUJKOCTEH U 1 bubmmorexa IIOK
" https://m.edsoo.ru/ffOa4ffe
razoB
68 Pesepsublil ypok. Pabota ¢ Texctamu 1o |
teme "Pabora. MomHocTh. DHeprus"”
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCAOBS3ATEJIbHBIE YUEBHBIE
MATEPHAJIBI JJIS1 YYEHUKA

®dwusuka, 7 knacc/ [lepeimkua A.B., O01ecTBo ¢ orpaHndeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AktimonepHoe oduiecTBo «M3aaTenbeTBO
«Ipocseuienue»

METOJNYECKHUE MATEPHUAJIbI UIA YYUTEJIA

O. A. Yepnukosa, C. H. I'magenkoBa, B. B. KynpsBues ®@usuka 7 kiacc,
0a30BBI YPOBEHB, METOUYECKOE Tocobue Kk yueOHuky 1. M. Ilepeimkuna, A.
N. UBanosa: M., «IIpocsenienney, 2023

B.N.Jlykamuk, E.B. UBanoBa, Coopuuk 3a1a4 no ¢pusuke 7-9 ki., yuedHoe
nocodue: M., «IIpocsemiennen, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChbI CETU

MHTEPHET
bubmuoreka [JOK
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