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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukar.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOIIMXCSI M OPTaHU3ALMI0 H3Y4YCHHS
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo (u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPXKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE TMPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS,

e HHTEPIPETHPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

[enu wusyueHuss (PuU3NKK Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
onpenenensl B Konmenmuum mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienus: Poccuiickoit @eaepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/ie MO3HAHU U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl 1O (U3HMKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
nabopatopHble  pabOThl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHAIEHON JAeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.



COJEPXXAHME OBYUEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPY:KAOIEr0 MUPA.

®uszuka — Hayka o mpupone. SBneHus npupoisl. DU3UYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duszuveckue BeanuuHBL. I3mepenune Qusnueckux BenuyuH. Dusznueckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢u3uka u JApyrue ecTecTBEHHbIE HayKd HW3Y4yaloT  MPHUPOSIY.
EcTecTBeHHOHAyuHBIi METOJ TMO3HAHUS: HAOJIIOJEHUE, IIOCTAHOBKA HAYy4YHOIO
BONPOCA, BBIIBIKEHHE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHHE
HabmoaeMoro siBieHus. Onucanue pu3nueckux SBICHUM ¢ TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @uznyeckue NpuOOPHl U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
1U(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTIO IpUbopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoOB MaJbIX TEI.

5. M3Mepenue Ttemmeparypsl MpU MOMOIIM >KHUAKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIIEPATYPHI.

6. IIpoBeneHnue wucciaenoBaHHWs MO MPOBEPKE THUIIOTE3BI: JAJIbHOCTh IMOJIETA
iapyuKa, MyIMEHHOTO TOPU30HTaIbHO, T€M OoJiblle, YeM OOJbIle BBICOTA
mycKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

Crpoenue BemiecTBa: aroMbl M MOJIEKYJIBI, HMX pa3mepbl.  OIBITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBuxenue wyactul BemiectBa. CBS3b CKOPOCTH JABWKEHHUS YacTUI[ C
Temrneparypoil. bpoyHoBckoe aBwxkeHue, auddys3us. BzaumonpeicTBue YacTHIL
BELIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHHE Tra3oB, JKUIKOCTEH M TBEPIBIX
(KpucTalsIM4ecKkux) Tea. B3aumMocBsI3b MeEXIy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.

1. HaOmionenne OpOyHOBCKOTO JTBUKEHHUSL.



2. Habmonenue nuddysumn.
3. HaOmronenue siBieHnid, 0OBSICHIIONUXCS MPUTSHKEHUEM W OTTAIKHBAHUEM

qacTHUI BCIICCTBA.

Jlabopamopnsie pabomul u onvimol.

1.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).

2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYIISIPHOTO MPUTSHKEHU.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexanndyeckoe JBW)KEHHE. PaBHOMepHOe ¥ HEpPaBHOMEPHOE JIBIIKEHHE.
Cxopoctb. Cpeansisi CKOpOCTb MPU HEPAaBHOMEPHOM JIBUKEHUHU. Pacuér mytu u
BPEMECHU JIBHKEHUSI.

SBneHue wuHepuMHM. 3aKOH HWHEpUUHM. B3auMojelcTBUE TeNl KaK IPUYMHA
M3MEHEHHUsI CKOPOCTH JIBMKEHUS Tel. Macca kak Mepa HHEpTHOCTH Tena. [1moTHOCTh
BemiecTBa. CBA3b INIOTHOCTH ¢ KOJIMYECTBOM MOJICKYJI B €IMHHUIIE 00bEMA BEIlIeCTRA.

Cuwia Kak XapakTepuUCTHUKa B3auMoOJeMcTBUSL Tesl. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHue cuiibl C TOMOIIBIO JUHAMOMETpA. SIBJIEHHE TITOTEHHUS M Cuja
TsokecTd. Cuita TsDKECTH Ha Apyrux miaHetax. Bec tenma. HeBecoMocth. CrokeHue
CWJI, HAIpaBJICHHBIX MO OAHON mpsiMoi. PaBHoxaeicTByromas cui. Cujia TpeHUS.
TpeHue CKOJIbXKEHUS U TPeHUE MOKosA. TpeHre B IpUpPOe U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6.

Habnronenue MexaHn4ecKoro IBH>KEHHUS Tela.

N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHHUSI.
HabGnronenue siBeHust HHEPIUU.

HaOntonenue nsMeHeHust CKOpOCTH MPU B3aUMOJICHUCTBUM TEIL.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

1.

Ornpenenenue CKOPOCTH PAaBHOMEPHOIO ABWKEHHS (IIApUKa B KUIKOCTH,
MOJIETH JIEKTPUIECKOr0 aBTOMOOWIIS M TaK Jajee).

OmnpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS Opycka WM IIapuka o
HAaKJIOHHOM IIOCKOCTH.

OnpenenenHre MWIOTHOCTH TBEPIOTO TeNA.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (aedopmariun)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTbH CUJIbI TPEHHUS CKOJIBKEHHUS OT
BEca TeJla M XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl YMEHBIUICHUSI M YBETUYEHUs NaBieHus. JlaBieHue rasa.
3aBHUCHUMOCTh JlaBlieHUs raza oT oObéma, Temmeparypbl. llepemaua paBneHus
TBEPABIMU TEJAMH, KUJIKOCTAMH M razamu. 3akoH Ilackans. IlneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JABJICHHUS KUIAKOCTH OT TIyOuHbL. ['mapocraTudyeckuit
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naaBieHue. [IpUUMHBI CyIIECTBOBAHHUS
BO3nyImIHOW o00o0souku 3emiu. OmbiT Toppuyenmu. M3mepenue atmochepHOTo
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOTo JaBiICHUS OT BBICOTHI HAJ YPOBHEM MOpS.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JlericTBUE KUIAKOCTH M ra3a Ha IMOrPYKEHHOE B HHUX TeJlO. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu.

A A

N

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmiaromuecs: CoCy/bl.

I'mppaBnuaecknii mpecc.

[IposiBieHue nercTBUsS aTMOCHEPHOTO JABIICHHS.

3aBHCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00bEMa OTPYKEHHON YacTH TeJa 1
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue iaBaHus TEJ: IUIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHHUS IJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeNa.

OnpeneneHue  BBITAJIKMBAIONMICH  CWJIbI,  JCHCTBYIONIEH Ha  TeJoO,
IIOIPYKEHHOE B KUJIKOCTbD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIbI, ICHCTBYIOIIECH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OneIThl, AEMOHCTPUPYIOUIAE  3aBUCUMOCTh  BBITAJKUBAIOLICH  CHIIBL,
JIEUCTBYIOIIEH Ha TEJO B KHAKOCTHU, OT 00BbEMA MOTPYKEHHOU B KUIAKOCTh
YacCTH TeJa U OT IJIOTHOCTHU KUJIKOCTH.

KoncrpyupoBanue apeomeTrpa Wiv KOHCTPYUPOBAHUE JIOAKHU U ONPEICIICHUE
€€ rpy30N0AbEMHOCTH.

Paznea 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.
[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAas TIUIOCKOCTh. [IpaBmio
paBHOBecHsl prluara. [IpuMmeHeHre npaBuiia paBHOBeCHs pblyara K OJI0Ky. «30510Toe



npasmioy» mexanuku. KIIJ[ mpocteix mexanusmoB. [IpocTtbie MexaHU3MBI B OBITY U
TEXHUKE.
Mexannueckass oSHeprus. KuHeTMueckas W NOTEHUHAIbHAs  SHEPIUSs.
[IpeBpaiienre 0JHOTO BHIA MEXAHHUYECKON DHEPTUHM B IPYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnsie pabomol u onvimol.
1. Ompenenenue pabOThI CUJIBI TPEHUS! IPU PABHOMEPHOM JBUKEHHUU Teja 10
TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.
Namepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs HAMPABIEHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METAlpeIMETHBIX W TMPEIMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.

B pesynbrare uzyuenus pu3NKu Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa30BaHUS Y
oOyuatomierocs OyayT copMHpOBaHBI CHEAYIOIIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

- TMPOSIBJICHHE HHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCUHCKOM
(bu3nYecKoil HayKH;

- [IEGHHOCTHOE OTHOIIIEHUE K TOCTIKEHUSIM POCCUICKUX YUEHBIX-(DH3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K AKTUBHOMY YYacTHIO B OOCYXKICHHHM OOIIECTBEHHO 3HAUMMBIX M
THUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM JOCTHKEHUI
busuKy;

- OCO3HAHHE BAKHOCTH MOPAJIbHO-ITHUECKHUX MPUHITUTIOB B IEATEIHHOCTH YIEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIHpPUSTHE OCTETUYECKUX KauecTB (PU3MUECKONM Hayku: €€ TapMOHHUYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O IO3HAHUA:



- OCO3HaHME IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAKHEUILIEW COCTABIISIOIEN KYJIbTYPHI;

- pa3BUTHE Hay4dyHOM JIIOOO3HATENLHOCTH, WHTEpPEca K HCCIEIOBaATEIbCKOM
NeSTeTbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI H IMOIIUOHAJIBHOTO0 0JIATONOJIy YU

- OCO3HAaHME IIEHHOCTH Oe3omacHOro o0pa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTHU MPaBUJ O€30MIaCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, C AJIEKTPUUECKUM U TEIIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSIX;
- c(hOpMUPOBAHHOCTH HaBbIKa peieKCUM, MPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U
TaKOTO0 e MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AaKTMBHOE YYacTM€ B PEIICHUH TMPaKTHUUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30oBaTeNbHON OpraHU3alMK, TOpOoJia, Kpasl) TEXHOJIOTHYECKON U COLMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEC U PU3NUYECKUX 3HAHUM;

- HHTEPEC K MPAKTUYECKOMY U3YUYEHUIO PO eCcCuid, CBI3aHHBIX ¢ (PUBUKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpUEHTAIUsl Ha NMPUMEHEHUE (PU3NYECKUX 3HAHWM I penieHus 3ajad B 00JacTh
OKpY’)Kalolel Cpeabl, IUJIAHUPOBAHUS TOCTYNKOB M OLIEHKA KX BO3MOYKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEe Cpeibl;

- OCO3HaHUE MI00aJBLHOIO0 XapaKTepa KOJIOTMYECKUX MPOOJIeM U MyTEeH X pelIeHus;
8) ajanTanuu K U3MEHSAIONIUMCH YCJIOBUAM COIUAIBHOM U MPUPOJIHOM Cpeabl:

- IOTPEOHOCTh BO B3aMMOJICUCTBUM MPU BBHIMOTHEHUH HUCCIIEIOBAHUNA M TMPOEKTOB
(bu3MYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

- MIOBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEeATeIIbHOCTh;

- MOTPEOHOCTh B (POPMUPOBAHMHU HOBBIX 3HAHUI, B TOM YHUCIEe POPMYIHPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PU3NUECKUX O0BEKTAX U SBICHUSX;

- Ooco3HaHWEe Je(MHUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

- IUTAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETECHUU HOBBIX (PM3UUECKUX 3HAHUM;

- CTpEeMJICHHE aHAJIM3UPOBATh M BBISBISATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

- OLICHKA CBOUIX JICMCTBUM C YYETOM BIIMSHUS HA OKPYXAIOIIYIO CPEly, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHS MporpaMMEbl 1Mo (GU3MKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydwatomierocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpCAIbHBIC YUeOHBIC NEWCTBHS,



KOMMYHUKAaTUBHBIE  yHHMBEpPCAJIbHbIE  y4eOHbIE  JEHCTBHS,  pEryJSTUBHbBIC
YHHUBEpCaJIbHbIE yueOHbIE NeHCTBUA.

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeicTBHA:

BBUBJISITh W XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKKM OOBEKTOB
(siBNICHMI);

YCTaHABIIMBATh CYIECTBEHHBIA MPHU3HAK KIACCU(PUKALMU, OCHOBAHHS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH UM NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX (aKTax,
JaHHBIX U HAOIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBICHUSIM;

BBISIBJISIT TIPUYMHHO-CIICACTBCHHBIE CBSI3W NPU HU3YUYCHUU (PUBHUECKUX
SIBIICHUH U TIPOIIECCOB, JIEJIaTh BBHIBOJBI C MCIOJIh30BAHUEM JCTYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTATh TUIIOTE3bl O B3aMMOCBA3SAX
(u3nYecKuX BETUUNH;

CaMOCTOSATENIbHO BBIOMpPATh CIOCOO peleHuss yuyeOHoW (U3HYecKor 3a1ayu
(cpaBHEHME  HECKOJBKHX  BApUAHTOB  pEIIeHWs, BbIOOp  HaumOoJee
HOJXOSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBare/ILCKHe 1eiCTBUSA:

UCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT ITO3HAHNUS;
MPOBOJIUTH 1O CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXXHBIN
(U3HUECKUl SKCHEPUMEHT, HEOOJNBIIOE HCCIEeIOBaHUE (U3UUECKOrO
SBJICHHSI;

OLICHHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh UH(POPMALIHIO, TOTYUEHHYIO
B XO/JI€ UCCJIEAOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUS, ObITA, UCCIIEIOBAHUS;

OPOrHO3UPOBAaTh ~ BO3MOXKHOE  JajlibHEilllee  pa3BUTHE  (PUIUUECKHUX
IPOLIECCOB, a TAK)KE BBIABUTATh MPEAMNOJIOKEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

IPUMEHSTh Pa3IMYHBIC METObI, HHCTPYMEHTHI M 3alpOChl MPH TOMCKE H
orObope wuH(pOpPMAIUKM WM MAHHBIX C YYETOM TMPEAJIOKEHHOU Y4eOHOH
(bu3uYeCKOn 3a1a9H;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHUSI,



CaMOCTOSITEIBHO ~ BbIOMpaTh  ONTUMAJIBHYIO  (OpMYy  MpEACTABICHUSA
uH(pOpPMaLIMU U WLTIOCTPUPOBATH pelIacMble 3314l HECTIOKHBIMH CXEMaMH,
auarpaMmmamu, HHOM rpadukoi U uX KOMOMHALUSAMH.

KoMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

B Xoe OOCYyXAcHHS y4eOHOro MmaTepualia, Pe3yibTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMOU TEMBI U
BBICKA3bIBAaTh HWJICH, HAIICJICHHBIC Ha pEIICHUE 3aJaud M TMOJACpKAHUE
0arokeyIaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYXKACHUS C CY)KJICHUSIMH JIPYTUX YYaCTHUKOB JIHAJIOTa,
0oOHapy>XUBaTh PA3IMINEC U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3HMYECKOTO OMBITA
(?KCcIepUMeHTa, UCCICAOBAHNS, POEKTA);

MOHUMATh U MCIIOJIh30BaTh MPEUMYIIECTBA KOMaHIHOW M WHJIUBUIYIHHOM
pabOThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

MIPUHUMATH IIEJIM COBMECTHOH NEATEIHOCTH, OPTaHU30BBIBAThH JICHCTBHS 110
e€ JOCTIKCHHIO: PacCIpeaeisiTh PO, 00CYXKJIaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTHTass KadyeCTBEHHOTO pe3yJjbTaTa II0
CBOEMY HANPABJICHHUIO U KOOPIAWHUPYS CBOM ACHCTBHUS C IPYTUMHU UYICHAMH
KOMAaH/IbI;

OIICHHWBATh KauyeCTBO CBOETO BKJIaJa B OOIMMHM MPOIAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaIMsIX, TPEOYIOMMX JIJIst
pereHus GU3NIEeCKUX 3HAHUH;

OpPHUEHTHUPOBAThCA B  Pa3IMYHBIX  MMOAXOJAX  TNPHHITHS  PEIICHUN
(MHAMBUAYATbHOE, TPHUHATHE PEIICHUS B TPYyIIe, MPUHATHE peUIeHUN
TPYIION);

CaMOCTOSTEIIEHO COCTABJISITh AJITOPUTM pelieHUs (PU3NYECKON 3amadd WU
MJIaHa MCCTEOBAaHUSI C YYETOM HMMEIOMIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh Npe IjlaracMble BAPUAHTHI PEIICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), AMOIHUOHAJIbHBbIN HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUu U Mpejjiarath rjiaH e€ N3MEeHEHUS,
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMs)  pe3yJbTaToB
JesITeIbHOCTH, AaBaTh OLIEHKY NMPUOOPETEHHOMY OTIBITY;



BHOCUTH KOPPEKTHUBBI B AEATEIBHOCTh (B TOM YHUCJIE B XOJI BBINOJHEHHUS
(U3HUECKOTO MCCIICIOBAHUS TN TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MECHHUBIIMXCS  CUTYyallMii, yCTAaHOBJIEHHBIX  OIIMOOK,  BO3HUKIIUX
TPYJAHOCTEN;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTbH c€0s HA MECTO APYroro 4eJOBEeKa B XOJE CIopa WM AUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
pU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHuH (HU3NUECKUX 3a/1ad WA B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE KE IPaBO APYroro.

IHHPEAMETHBIE PE3YJIBTATDBI

K xoHny oOydenus B 7 Kjaacce IMpeAMETHbIE pe3yibTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUI:

UCIIOJIb30BaTh MOHATHS: (U3HUECKUE U XUMUYECKUE SBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJIeb, TUIOTE3a, CAUHUIBI (U3HMUYECKUX BEIUYHH, aTOM,
MOJIEKYyJIa, arperaTHble  COCTOSIHMSI ~ BenlecTBa  (TBEpHOE,  JKUIKOE,
razoo0pa3Hoe), MEXaHU4YECKOe JBIKCHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPsIMOJIMHEWHOE), TPAaeKTOpHUs, paBHOJCHCTBYyIOIas cuia, aedopmarus
(ympyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;
paznuyath siBiaeHUS (auddys3us, TEIUIOBOE IBUKEHUE YACTHIl BEIIECTBA,
paBHOMEPHOE  JBIKCHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEpIus,
B3aMMOJCUCTBUE TEJ, PABHOBECHUE TBEPHABIX TEI C 3aKPEIUVIEHHOW OCBHIO
BpallleHUs, epeaadya JaBJICHUSI TBEPIBIMU TEIIAMH, KUJIKOCTSIMHU U Ta3aMH,
aTMocepHOE JaBJCHHE, IUJIaBaHWE TeJ, NPEBPAIICHUS MEXaHUYECKON
SHEPruu) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (U3UYECKOE SBJICHUE;

pacrio3HaBaTh  MPOSBJICHUE  HM3YYCHHBIX  (U3WUECKUX  SBJICHUM B
OKpYXalollleM MHUpPe, B TOM 4Yucjie (u3ndeckue SBICHUS B TPHUPOJE:
OpUMEPHl ABWKEHHSI C PA3JIMYHBIMA CKOPOCTSIMU B JKMBOM M HEKHUBOU
npupoje, IEHUCTBUE CWJIbI TPEHUS B TMPUPOJAE UM TEXHUKE, BIIMSHUE
aTMoc(epHOro MaBJICHUS Ha >KUBOM OpraHu3M, IJlaBaHUE pPbIO, pblyarv B
TEJE 4YeNoBeKa, MPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SBICHHM;
OMHCHIBATh W3YYEHHBIC CBOWCTBA TET W (PU3MUECKHUE SBIICHUS, UCIIOIB3YS
dbu3uyeckre BeJMUMHBI (Macca, 00bEM, TIIIOTHOCTh BEIIECTBA, BPeMs, MYTh,
CKOpPOCTb, CPEAHSS CKOPOCTh, CHJIa YNPYTOCTH, CUJa TSIKECTH, BEC TEIa,
CUJia TPEHUs, JaBlieHHE (TBEPAOTO Tenla, JKUIAKOCTH, Ta3a), BHITAJKUBAOIIAS
cuia, MeXxaHuueckas paboTa, MOIIHOCTh, IUIEUYO CHJIbI, MOMEHT CHJIBI,



KO3(Q(ULKEHT TMOJIE3HOTO0 JIEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMANbHAS  JHEpPrus), MNpU ONUCAHUU NPABWIBHO TPaKTOBATh
(U3UYECKUI CMBICI MCIIONb3YyEMbIX BEIMYUH, UX 0003HAUECHUS U €IUHUIIbI
(u3nYeCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOUIME JaHHYIO
¢u3nyecKyr0 BEIMYMHY C JPYTMMH BEJIWYUHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKkTepu30BaTh CBOMCTBa TeN, (U3MUYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3ysl MpaBUia CIOXKEHUS cuil (BIOJIb OJHOM mpsiMoii), 3akoH ['yka,
3akoH llackans, 3akoH Apxumena, NpaBUIIO paBHOBecUs pbruara (0Ji0Ka),
«30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKON IHEPruH,
Opv 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3aIUCHIBATH €TO
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3NUECKHE SBJICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYallMil MPAaKTUKOOPUEHTHPOBAHHOI'O XapaKTEpa: BBISBIATH
MPUYUHHO-CJIEJCTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX
oIaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (IM3MYECKUX SBIICHUI,
(pu3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7a4u B 12 nefcTBUsL, UCTIONb3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBaIOIME (PU3MUECKUE BEJIMYHMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlauu
3aMHUChIBaTh KpPAaTKOE YCIOBHUE, MOACTAaBIATh (PU3NYECKHE BEIUYUHBI B
GopMynbl M TNPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIE JIAHHBIE,
HEOOXOAMMBIE [l  pelleHMs  3aJad, OLIEHHWBAaTh  PEaJTUCTHYHOCTD
HOJy4YEeHHOU (PU3NUECKON BEIMUUHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU MOMOIIU
(U3HUECKMX METOOB, B ONMHMCAHUM MCCIEIOBAHUS BBIACIATH MPOBEPSIEMOE
OpeanosiokeHue (TUMoTe3y), pa3indaTbh U UHTEPIPETUPOBATH MOTYUYEHHBIH
pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIbITA, JeNaTh BBIBOABI IO €ro
pe3ynbTaram;

MIPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (DU3UUECKUX SABICHUN WU PU3NYECKHUX
CBOMCTB Tel: (POpMyIUpOBaTh MPOBEpPSIEMbIE MPEANONIOKEHUS, COOUpPaTh
YCTaHOBKY M3 TMPEUIOKEHHOTO O0OpYyIOBaHUs, 3alMChIBATh XOJ ONBITA U
(opMyIUpPOBATH BBIBOJIBI;

BBITNIOJIHSTH IPSIMbIE U3MEPEHUSI pACCTOSTHUS, BPEMEHH, MacChl Tela, 00bEMa,
CWIbl W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M ILHU(PPOBBIX
npuOOpoOB, 3alKUChIBATH IOKa3aHUs MNPUOOPOB € yUE€TOM  3aJlaHHOU
a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOAMUTH MCCIEAOBAHUE 3aBUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
IpYrol € UCIHOJIb30BAHUEM TMPSMBIX HW3MEPEHUI (3aBUCUMOCTH IyTH
PaBHOMEPHO JBUKYILETOCS Tella OT BPEMEHM JIBUXKEHUS TeJla, CUIIbI TPEHUs



CKOJIbKEHHUSI OT Beca Tella, KauyecTBa OOpabOTKM MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIbI TPEHHs OT IUIOMIAJU CONPUKOCHOBEHMS TEJ, CHIIBI
yOPYrOCTH OT YJ/UIMHEHHS MPY>KUHBI, BBITAJIKUBAIONICH CUJIBI OT 00BEMaA
NOTPY>KEHHOM YacTH Tejla ¥ OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejla, OT TAyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBHUMU
MUTaBaHMs TEJ, YCJIOBHUH pPaBHOBECHS phluyara M OJIOKOB), y4yacTBOBaTh B
MUTAHUPOBAHUM Y4EOHOTO HCCIIeI0BaHuUs, COOUpaTh YCTAHOBKY U BBIMIOJIHATD
U3MEpPEHUs, ClIeays MpeMJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTAThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHUJC MPEIJIOKCHHBIX
TabyuIl ¥ TpaduKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIICIOBAHUS;
NPOBOANTH KOCBEHHBIE H3MEpEHUsl (U3MUECKUX BEIUYUH (IJIOTHOCTD
BEIIECTBA KUJAKOCTH U TBEPJOTO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TAaBJICHUE
BO3/lyXa, BBITAIKUBAIONIAS CHUJIA, JIEUCTBYIOIIAs Ha TOTPY>KEHHOE B
KHUJIKOCTb T€JI0, KO3 (PUIIMEHT MOJIE3HOrO NEHCTBUS MPOCTHIX MEXaHU3MOB),
clenys TPEATOKEHHOW MHCTPYKIIMH: TIPH  BBIIOJHEHUH H3MEPEHUN
coOMpPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE MCKOMOU
BEJIMYUHBL;

co0roaTh IMpaBUiia TEXHUKK OE30MacCHOCTU IpU padoTe ¢ J1abopaTOPHBIM
000pyIOoBaHUEM;

YKa3bIBaTh MPUHIIUIIBI IEHCTBUS IPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JIUHAMOMETpP, COOOIIAIOIIMECS COCyAbl, OapoMeTp, pblyar,
HOJBUKHBIA U HETIOJBUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh  MPUHIUIBl  JCHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPONCTB C OMOpOH Ha HX omnucaHuss (B TOM YHCIE:
MOJNIINITHAKH, YCTPOWCTBO  BOJONPOBOJAA, THAPABIMYECKHA  Tpecc,
MaHOMETp, BBICOTOMEp, MOPILIHEBOI HACOC, apeOMETp), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MUYECKHUX SIBJICHUHW M HEOOXOIUMBbIE (PU3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALIUIO O MPUMEPaAX) MPAKTUYECKOTO
UCTIONIb30BaHUsl  (UBWYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
oOecrieueHurs 0€30MaCHOCTHU MPHU OOpaIleHUuH ¢ MPUOOPaMU M TEXHUUECKUMU
yCTPOMCTBAMHU, COXPAHEHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeIe;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HWH(popmanuu B HHTepHere B
COOTBETCTBUM C 33JaHHBIM TTOWCKOBBIM 3aIlIPOCOM, Ha OCHOBE WUMEIOIINXCS
3HAaHUA M TYTEM CpaBHEHHUS Pa3IMYHBIX HCTOYHUKOB  BBIJCNATH
uH(pOpMaLIMI0, KOTOpas SBJIAETCA MPOTUBOPEUMBON WM MOXKET ObITh
HEJIOCTOBEPHOM;



WCIIOJIK30BaTh MPU BBHIMIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COACpIKAHUsS, CIPABOYHBIE MaTEPHAIbI, PECYPChI
cetu MuHTepHer, Bnagerp nOpu€MaMH  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKWE MHUCHhMEHHBIC M YCTHBIE COOOICHHS Ha
OCHOBE 2—3 HWCTOYHHMKOB HWHGOpMAHK (PU3HUECKOTO COACPKAHUSA, B TOM
qrciie MyOIMYHO JeaTh KpaTKUe COOOIEHUsI 0 pe3ysbTaTaX MPOEKTOB WM
y4eOHBIX HCCIEIOBAHUN, MPU ATOM TPAMOTHO HCIIOJIb30BAaTh HM3YYECHHBIN
NOHATUHHBIA  anmapaT Kypca (QHU3MKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3CHTAIUEN;

MpU  BBIIIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIECNOBAHUN pacHpeacsisiTh
00S3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3aJlayaMH,
CIEAUTh 3a BBINOJHEHWEM IUJIaHA JICWCTBUM, AaJIEKBATHO OLICHUBAaTh
COOCTBEHHBIA  BKJAaJ B  JIEATEIBHOCTh  TPYMIMbI,  BBICTPAUBATh
KOMMYHHKATUBHOE B3aUMO/JICVCTBHUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

TEMATHUYECKOE IINTAHUPOBAHHUE
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YaCTHUII BEIIECTBA
ArperaTHble

2.3 COCTOSIHUS
BEIECTBA

Hroro no pazneny

5

Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

bubmuoreka [JOK
https://m.edsoo.ru/7f416
194

MexaHn4eckoe bubmorexa LHOK
3.1 3 https://m.edsoo.ru/7f416
JBUKEHUE
194
WHepius, Macca bu6mmoreka [IOK
3.2 1oL, : 4 https://m.eds00.ru/7f416
IUIOTHOCTE
194
bubmuorexa [JOK
3.3 Cuna. Bunel cun 14 1 https://m.edsoo.ru/7f416
194
Utoro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

JlaBieHue.
Ilepenaua
R — bu6mmoreka [IOK

4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEllaMH, 104
JKUAKOCTSIMU U T
razamu
Tlasrene bubmuorexa [JOK

4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH 104

bu6mmoreka [JOK

ATtmocdepHoe

4.3 ™OChepH 6 https://m.edso00.ru/7f416
JaBJIEHUE

194

[erictBue
’KHIKOCTH U rasa Ha Bubmorexa ITOK

4.4 . 7 1 https://m.edsoo.ru/7f416
MOTPY>KEHHOE B 194
HUX TEIO0 -

Hroro mo pazaeny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

5.1 PaGora u

3

bu6mmorexa [IOK



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

MOIITHOCTD https://m.edsoo.ru/7f416
194
MpocTbie bu6mmoreka [IOK
5.2 P 5 1 https://m.eds00.ru/7f416
MEXaHU3MBI
194
MexaHnuueckas Bubmorexa LIOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEprus 194
Hroro no pazaeny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO
YACOB I1O 68 12

I[TPOTPAMME



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

HNOYPOYHOE INIVIAHUPOBAHUE

Tema ypoka

KoanuecTBo 4acoB

KoHuTtpousb
HbIE

Bce

ro
padoThI

IIpakTuye
CKHe
padoThI

JlaTa
H3yYeH
usi

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchbl

dusuka — Hayka o
npupoje. SBneHus
MIPUPOJIBIL.
duznueckue
SIBJICHUS

MexaHU4JecKue,
TEIUIOBEIE,
3JIEKTPUYECKHUE,
MarHMTHBIE,
CBETOBEIEC,
3BYKOBBIE SIBJICHUS

duznueckue
BEJIMYUHBI U UX
HU3MEpeHHe

Ypok-
UCCIIEJOBaHKE
"U3mepenue
TeMIepaTypsbl Ipu
MIOMOIIIN
AKUJKOCTHOTO
TepMOMETpa U
JaTYNKa
TeMmeparypbl"”
Kak ¢usuka n
ApYruc
€CTECTBEHHBIE
HayK{ U3y4aroT
MIPUPOTY.
EcrecTBeHHOHay4H
B METOJ
MO3HAHMUS.
Onucanue
buznuecKux
SIBJIEHUM C
IIOMOIIBIO MOJIETIEN

Ypok-

bu6nmorexa LIOK
https://m.edsoo.ru/ff
09f72a



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

10

11

HCCIICIOBAHUE
"IIpoBepka

TUIIOTE3bI:

JaJIbHOCTD MOJIETA
apuKa,

MYIIEHHOTO
TOPU30HTAJILHO,

TeM OO0JIblIIe, YeM

OOJIBbIIIE BHICOTA

mycka"

Crpoenue

BemecTBa. OTIBITHI,
JIOKa3bIBAOIINE 1
JTUCKPETHOE

CTPOEHHUE BEIIECTBA

JIBH>KeHue 4acTHIl
BellleCTBa

Ypok-

HCCIEI0BAHUE

«OnBITH 11O

HaOJIFO JEHUIO 1
TEILJIOBOT'O

pacuIupeHust

ra3oB»

ArperarHble
COCTOSIHMS 1
BelIeCcTBa

BzaumocBs3n
MEXK]1y CBOMCTBAMU
BEILIECTB B PAa3HbIX
arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIP
HBIM CTPOEHHUEM.
OcobenHocT
arperaTHbIX
COCTOSIHUM BOJIBI

bubnunorexa LIOK
https://m.edsoo.ru/ff
09fe0a

bubmuoreka [IOK
https://m.edsoo.ru/ff
0a013e

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a0378

12

Mexanundeckoe
JIBHKCHHE.

PaBHOMEpHOE 1 1
HEpaBHOMEPHOE
JIBUKCHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a05c6

13

CKOopOCTb. 1

but6mmoreka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

Ennanne ckopoctu

https://m.edsoo.ru/ff
0a079c

14

15

16

17

Pacuer nytu u
BPEMEHU JIBUKCHUS

WNuepuus. 3akoH
HWHEPIIUH.
BsaumogeiicTBue
TEeJ KaK MpUYruHa
H3MEHEHUS
CKOpOCTH
JIBMKCHMS TEI

IInoTHOCTE
BemecTBa. Pacuer
Macchl 1 o0beMa
Tea 10 ero
IUIOTHOCTH

JlaGopaTopHas
pabora
«Onpenenenue
TUTOTHOCTH
TBEPIIOTO TETA»

but6mmoreka [IOK
https://m.edsoo.ru/ff
0alae4

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a0cl10

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0aOfee

18

19

20

Pemenue 3amay 1o
Teme "[limoTHOCTD
BemecTsa"

Cuna xak
XapaKTepUCTHKA
B3alMOJEICTBUS
ten. Cuna
YOPYTrocTH. 3aKOH
I'yka
JlaGopaTopHas
pabota «M3ydyenue
3aBUCHUMOCTHU
pacTsKeHus
(medopmarniun)
MPYKUHBI OT
MIPUIIOKEHHON
CHJIBI»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0al23c

21

SBienue
Tarorenusa. Cuia
TAKECTHU

22

CBsi3b MEXIY
CHJIOH TSIKECTHU U

bu6nunorexa LIOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

maccoii Tena. Bec
Tena. Penrenue
3aJ1a4 I10 TeMe
"Cuna tsxectn"

0al778

CuJa TSDKECTH Ha
JPYTUX TUIaHETaX.

bu6nmoreka [IOK

23 dusznyeckue https://m.edsoo.ru/ff
XapaKTEPUCTUKHU 0al1502
IUTaHET
Nsmepenue cu. Bubmorexa HOK
24 Jmavomerp https://m.edsoo.ru/ff
0al8cc
Bec Tera. bu6nmoreka [IOK
25 HeBECOMOCTL https://m.edsoo.ru/ff
0al778
CnoxeHue aByx
CHII,
HaIMpaBJICHHBIX MO buGnuorexa [IOK
26 OJ1HOI TIPAMO. https://m.edsoo.ru/ff
Oala70
PaBHOpelicTBYIOIIA
ST CHUT
Pemenne 3agau o
97 ’}:CMG )
PaBHOelicTBYIOIT
ast cun"”
Tpenue
CKOJIBJXCHMA U bubmmoreka IIOK
28 TPEHHE MTOKOSI. https://m.edsoo.ru/ff
Tpenue B npupoae 0alb9c
1 TEXHHUKE
JlaGopaTopHas
paborta «3ydyenue
3aBUCUMOCTH CHJIbI
TPEHUA bu6nmorexa LIOK
29 CKOJIBbXKCHUS OT https://m.edsoo.ru/ff
CHJIBI JaBJICHUS U Oalcc8
XapaxkTepa
COMPUKACAIOIINUXCS
IIOBEPXHOCTEW»
Pemenue 3agad Ha
30 ompeeeHue
PaBHOJEHCTBYIOIIE
W CHUIIBI
31 Pemienue 3amau mo bubnuoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

TeMaM: «Bec Teaay,
«['paduueckoe
M300paKeHHUE CUII,
«Cuipl»,
«PaBHOEUCTBYION]
ast CHII»

https://m.edsoo.ru/ff
0alde0

32

KontposbHas
pabora 1o Temam:
«MexaHuueckoe
JIBUKCHHEY,
«Macca,
IJIOTHOCTHY, «Bec
Tenay,
«['paduueckoe
H300paKEHHE CUI,
«Cumbi»

33

JlaBieHue.
Crnioco6bl
YMEHBIIECHUS U
YBEIIMYCHUS
JIaBJICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff
0a20a6

34

JlaBiienue rasa.
3aBUCHMOCTD
JIaBJICHUS Taza OT
00BEMa,
TEMIEPATyPLI

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a2376

35

[Tepenaua
JTABJICHUS
TBEPABIMU TEJIaMHU,
KUJIKOCTSIMH U
razamu. 3aKOH
[Tackansa

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a25h0

36

JaBnenue B
JKHJIKOCTH U Tase,
BBI3BAHHOE
JIEUCTBUEM CHIIBI
TSDKECTH

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a2718

37

Pemrenue 3amad mo
Teme «JlaBneHue B
JKHJIKOCTH U Ta3e.
3akoH ITackamns»

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a2826

38

Cooolmmaroruecs
COCY/IBI

but6mmoreka [IOK
https://m.edsoo.ru/ff
0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK

39 EESS;BHH%CKHH https://m.edsoo.ru/ff
0a3136

ManomeTpsl.
40 [TopuineBoii

SKMJIKOCTHBIN HAcOC

Atmocdepa 3emitn.

[Tpuunnb!

CYIIECTBOBAHHUS

BO3JYLIHON

000J10YKH 3eMJIH. bubmorexa LOK
41 SABHCHMOCTE https://m.edsoo.ru/ff

0a2b5a

aTMOC(EpPHOTO

JIABJICHUS OT

BBICOTHI HaJ

YPOBHEM MODSI

Bec Bo3ayxa. bubnnorexa [JOK
42 AtMochepHoe https://m.edsoo.ru/ff

JaBJICHHE 0a2b5a

N3mepenue

ATMOC(EPHOTO bubnuoreka [IOK
43 https://m.edsoo.ru/ff

nasieHust. OmbIT 0a2da8

Toppuuennu

3aBHCUMOCTh

aTMOC(epHOTo bubmuoteka [IOK
44 JIaBJICHUS OT https://m.edsoo.ru/ff

BBICOTEI HaJl Oa2fc4

YPOBHEM MOPS

bapomerp-

aHEPOMU/I.

ArmocdepHoe bubnuoreka [{OK
45 https://m.edsoo.ru/ff

JaBJICHUE Ha 0azfcd

Pa3IMYHBIX

BBICOTaX

Pemenue 3agau o

Teme "
46 ATtMochepHoe

nasieHue"

[erictBue

JKHJIKOCTH U Ta3a bubnunorexa LIOK
47 Ha IIOTPY’KEHHOE B https://m.edsoo.ru/ff

HUX TECJIO.
ApXI/IMe,Z[OBa cuJia

0a3276



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

48

49

JIaGoparopHas
paborta
«Omnpenenenue
BBITAJIKABAIOIIEH
CHUIBI,
JIEUCTBYIOLIEH HA
TEJI0, MOTPYKEHHOE
B JKHJIKOCTBY

JlaGopaTopHas
pabora 1o Teme
«Uccnenosanue
3aBHCHMOCTH Beca
TeJa B BOJIC OT
o0béMa
IIOTPY>KEHHOU B
KHUJIKOCTh 9acTH
TeIay

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a33fc

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a3514

50

51

IInaBanue Texn

JlaGopaTopHas
paborta
"KoHcTpynpoBanue
apeoMeTpa Wiu
KOHCTPYHPOBaHUE
JIO/IKU U
omnpeeieHue eé
rpy30N0AbEMHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a3a96

52

53

Pemenne 3amad mo
TeMmaM: «IlmaBanne
CyJIOB.
BozayxomnaBanue»
, «/laBmenue
TBEPJBIX TeT,
JKUJIKOCTEH 1
ra3oB»

KoHnTponbHas
pabota mo Teme
«JlaBienue
TBEPJBIX TET,
JKUJIKOCTEH 1
ra3zoB»/Bcepoccutic
Kasi IpOBEPOYHAS

bubmmoreka [IOK
https://m.edsoo.ru/ff
0a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

pabota npu
[IPOBEIEHNUH C
HUCIIOJIBb30BaHUECM
KOMIIbIOTEpA

54

55

56

Mexauuueckas
paborta

MoniHocTb.
Enuaunnel
MOIIIHOCTH

Ypok-
HCCIIeIOBaHUE
"Pacuér
MOIITHOCTH,
pa3BUBaEMOU IIpU
noabEME MO
jnectHuIe"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a3f82

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a3f82

57

58

IIpocTeie
MEXAHU3MBI.
Poruar. PaBHOBecue
CHUJI Ha pblyare

Pbiuaru B TeXHUKE,
OBITY U TIPUPOJIE.
JIaGoparopHas
pabora
«HccnenoBanne
YCJIOBUI
paBHOBECHS
pbIyaray

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a478e

59

Pemenue 3amad 1mo
TeMe «Y CIIOBHUSI
paBHOBECHs
phIyara

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a48a6

60

61

Koadppunuent
I0JIE3HOTO
JNEUCTBUSA
MeXaHHU3Ma.
JlaGopatopHas
pabota
«H3mepenne KI1/]
HAaKJIOHHOH
MJIOCKOCTU

Pemenue 3amad mo
teme "Pabora,

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

MomHocTh, KITI"

0a4c48

62

63

64

Mexanndeckas
SHEprus.
Kunernueckas n
MOTEHIINaIbLHAs
SHEPTUst

3aKoH COXpaHEHUs
MEXaHUYECKOU
SHEPTUU

YpoK-3KCIIEpUMEHT
110 TEME
"DKcepuMeHTAIbH
0€ OIpeIeTICHHE
H3MCHCHHUS
KHHETHYECKON B
MOTSHIINAILHOMN
SHEPTUH MPHU
CKaTBIBAaHWUM TeJia
110 HAKJIOHHOH
IIockocTH"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a4360

65

KoHntposbHas
pabota 1o Teme
«Pabora u
MOIIHOCTb.
Oueprus»/Beepocc
niicKas
MIPOBEpPOYHAs
pabota npu
MIPOBEJICHUU HA
OyMa>KHOM
HOCHTETIE

66

PesepBHBIii ypOK.
PaboTa ¢ TexcTramu
10 TEME
"MexaHu4ecKkoe
nIBIKeHHe"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0adeeb

67

PesepBHBIit ypoK.
Pa6ora ¢ Tekctamu
o teme "JlaBnenue
TBEPABIX TEII,
JKUAKOCTEH U
razoB"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oa4ffe

68

Pe3epBHbIil ypok.
Pabota c Tekctamu



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

o teme "Pabora.
MoniHoCTb.
Oneprus"

OBILIEE
KOJIMYECTBO YACOB 68 3 12
T10 TIPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. lleppimkua W.M. ®usuka. 7 xin.: yueObnuk / W.M.Ileppiukun. - M.:
[Ipocsemenue, 2024. — 239 c.

2. Kupuk, JI.LA. ®wumsumka. 7 «imacc. Pa3HOypoBHEBBIE CaMOCTOSITEIBHBIC U
KoHTpoJbHBIE paboTel — M.: MJIEKCA, 2018. — 192 c.

3. OmutpueB A.C. Kak mnoHsTh cioxkHble 3akoHbl ¢u3uku. 100 mpocThix u
yBJIEKATEIbHBIX OMBITOB sl Jetedl U ux poauteneir/A.C.JAmutpueB. — M.:
OtepHa, 2009. — 216 c.

4. EnoxoBuu A.C. CnpaBouyHuk 1o ¢usuke u texuuke. [locodue mist yuanmxces. M.:
IIpocsewmenue, 1976. - 175 c.

5. Keccenpman B.C. ®usuka 3a munyty/B.C.Keccenbman. — Mocksa: ACT, 2017. —
160 n.

6. ®usuka. TonKOBBIM CcIIOBaph IIKOJBHUKA U CTyJEHTa: yueO.rmocooue /
K.K.I'omotonoB, M.®.Kecamannbl, ®.I1.Kecamannbsl, A.M.CypbiruH; moa pe.
K.K.I'omoronoBa u B.H.Ko3noBa. — M.: I[Ipocnekr, 2014. — 496 c.

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. lleppimkna .M. ®usuka. 7 wi.: yueObnuk / U.M.Ilepoimikun,. - M.: TlpocBemenue,
2024. - 239 c.

2. ®enepalnbHbIil  TOCYAApCTBEHHBIA 00pa30BaTENbHBIA CTaHJAPT OCHOBHOTO OOIIETO
obOpazoBanusi / MuHHUCTEpCTBO 0Opa3zoBaHusi U Hayku Poc. denepauuu. — 6-¢ uzf.,
nepepad. — M.: [Ipocsemenue, 2017. — 61c.

3. dyHnameHTanbHOE AIPO cojAepkaHus obOmiero odOpaszoBanus / Poc. akan. Hayk, Poc.
akajn. oOpazoBanus; noj pea. B.B.Kosznosa, A.M.Kongakosa. — 5-¢ u3z., nopab. — M.:
ITpocemenue, 2014. — 79 c.



4. Kupuk, JILA. ®usuka. 7 kimacc. Pa3HOypOBHEBBIE CaMOCTOSTENIBHBIE U KOHTPOJIbHBIE
pabotsl — M.: UJIEKCA, 2018. - 192 c.

5. [IpumepHasi ocHOBHasi oOpa3oBarTebHasi MPoOrpaMMa OCHOBHOT'O OOIIEro oOpa3oBaHUs
no ®I'OC (Tekcr).

6. Mapon E.A. OnopHble KOHCHEKThI M pa3HOYpOBHEBbIe 3amaHus. K yueOHUKY st
obmeoOpazoBarenbHbIX yaeOHbIX 3aBefeHuil A.B.Ilepwpimkua «Pusnuka. 7 Kiaaccey. -
CII6: OO0 «Buxkropust mmtoc», 2017. - 96 c.

7. bypoB B.A. u ap. ®poHTanbHBIE 3KCIEpUMEHTANIbHBIE 3agaHus 1Mo ¢u3uke B 6-7
Kimaccax cpenHedt mkoibl. [locobue ans yuuteneir / B.A.Bypos, A.W.lBanos,
B.N.CBupupos. — M.: IIpocsemienne, 1981. — 112 c.

8. Jlykamuk B.W. CoopHuk 3ana4 no ¢usuke. s 7-8 k1. 061eo0pa3oBaT. yupeKaeHH.
—17-e u3a. -M.: IlpocBenienue, 2004. — 224 c.

9. I'yrauk E.M. KauectBeHnsbIe 3a1aun 1o ¢usnke: 7 KiI. Yded. mocodre it yIarmmxcs
obmeo6pazoBar. yupexaenuil. — M.: IIpocsemenue, 1995. — 64 c.

10. Tynmpumackuit M.E. KauecTBenHnbIe 3a1aun 1o ¢pusuke B 6-7 kiaccax. [locodbue ms
yuuteneit. M.: [Ipocsemenne, 1976. — 127 c.

11. Coxonosa E.H. IIpocroit ¢pusmueckuit onbiT. M.: IIpocsemnienue, 1969. — 127 c.

12. Bnacoa K.H. Mup HayuHoii (anTacTuku Ha ypokax ¢usuku. M.: MznaTenbcTBoO
Axanemuu neparoruueckux Hayk PCOCP, 1963. — 142 c.

13. TlokpoBckuit C.®.OnbITH ¥ HAOMIOACHUS B JOMAIIIHUX 3aaHusix 1o gusuke. [locodue
s yaurened. M.: M3narensctBo Akanemun negarormndeckux Hayk PCOCP, 1963. —
416 c.

14. IlpenonaBanue ¢usuku, paspuBaroniee ydeHuka. Ku.l Iloaxoapl, KOMIIOHEHTHI,
ypoku, 3amanusi / Coct. m mox pen. O.M.bpaBepman: Ilocobue mist yuurteneit u
MeTOAUCTOB. — M.: Accounanus yuutenen pusuku, 2003. — 400 c.

15. IlpennonaBanue ¢Gus3mku, pasBuBatoiiee ydeHuka. KH. 2. — Pa3BuTue MbIIUICHUS:
o0Imue mpencTaBiIcHUs, O0y4YeHHE MBICIUTEIbHBIM onepaisaM / CocT. W Toa pe.
O.M.Bbpasepman: Ilocobue st yauteneir u MeToaucToB. — M.: Accolmaiust yauTesieu
¢usuku, 2005. — 272 c.

16. IlpemonaBanue (usuku, pazBuBaromiee yuyeHnka. Ku. 3. ®opmupoBanue o0pa3HOTO U
JIOTUYECKOTO MBIIUICHUS], TOHUMaHus, namsitu. Pa3Butue peun / CocT. W mop pe.
O.M.BbpaBepman: [locoOue myis yunurteneit 1 METOaUCTOB. — M.: Accoranus yuuTenei
¢buzuku, 2005. — 360 c.

17. PemanoBa B.U. pa3BuTHe JTOrM4€CKOTO MBIIIICHUS YYAIIUXCS MMPU 00yYeHUU (Pu3nKe:
Ku. Ins yuurensa. — M.: IIpocsemenue, 1985. — 94 c..: IIpocsemenue, 1993. — 288 c.
18. Xpamos FO.A. ®uszuka: buorpaguueckuii cipaBOYHUK. — 2-€ U3[., UCIIP. U JOTOJIH. —
M.: Hayka, ['naBHas pegakuusi puanko-mMareMaruueckon aureparypsl, 1983. — 400 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChHI

CETU UHTEPHET

e http:www.fipi.ru/view/sections/223/docs/579.html — OI'D

e http:www.fipi.ru/view/sections/222/docs/5789.html

e DJIeKTPOHHBbIEC 00pa30BaTeIbHbIC PECYPChI 0 pU3UKe:

Hassanue caiita Anpec AHHOTaUA

caira
Poccuiickuit http://experi | Uuadopmanus 060 Bcex BUAax 00pa3oBaTeaIbHON MPOIYKIIUU U YCIYT,
o01eoOpa3oBatTenbHbIil | Ment.edu.ru | HOpMAaTUBHBIX JTOKYMEHTaX (BKIIIOYasi O(QUIMATbHBIC TEKCTHI),
nopTan COOBITHSIX 00pa30BaTEIHLHON KU3HU.
Enunas komrekuus http://school | B Komiekiuu npeacraBieHbl HA0OPbI H(PPOBBIX PECypCcoB K
UPPOBBIX - OO0JIBIIIOMY KOJIMYECTBY YIYCOHHMKOB, PEKOMEHIOBAaHHBIX
00pa3zoBaTebHBIX collection.e | MunoOpHayku P® k ncnonb3oBaHuIO B MIKOIax Poccun,
pecypcos du.ru WHHOBAIMOHHBIC Y4eOHO-METOAMUYECKUE Pa3padOTKU, pa3HOOOpa3HbIC

TEMATUYCCKUC U IPECAMCETHBIC KOJUICKIHUU, a4 TAKKEC APYTHUC y‘Ie6HbIe,
KYJIbTYPHO-IIPOCBECTUTCIILCKUC U ITO3HABATCIIBHBIC MAaTCPpHUAJIbI.

denepanbHbII HUEHTP
UH(POPMAIMOHHO-
00pazoBaTebHBIX
pecypcoB (OLIOP)

http://fcior.e
du.ru

Caiit ®LIMOP obecnieunBaeT KaTaaoru3anuio MIEKTPOHHBIX
00pa30BaTENbHBIX PECYPCOB PA3IMYHOIO THUIIA 33 CUET UCIIOIb30BAHUS
eIMHOM NH(POPMALIMOHHOW MOJIENIA METAJaHHbIX, OCHOBAaHHOW Ha
crannapre LOM.

Caiit mia http://www. | Ceroans caiit — 310 6onee 2000 ¢aiinoB: yueOHUKH, TaOOpaTOPHBIE U

npernoaaBaTenen fizika.ru KOHTPOJIbHBIE PaOOTHI, TECTHI, (PaKyJIBTATUB K MHOTOE-MHOTO€

bu3uKH, yqammxces u JIpyroe.

WX pOAUTENIEH

College.ru: ®usnka http://colleg | Bbl MOXeTe MOCMOTPETh B OTKPBITOM JIOCTYIE YUSOHUK, BKITIOUCHHBIH
e.ruffizika/ | B kypc "Otkpseitas @uszuka" (YUEBHUK), mopadotaths ¢

MHTEepaKTHUBHbIMH Java-anmuietamu 1o ¢puzuke (MOEJIN), oTBeTUTH
Ha Bomnpockl (TECTHI). Paznen ®U3NKA 8 UHTEPHETE conepxur
0030p HHTEpPHET-PECYPCOB Mo pusnke. Dkcnpecc-tectol EI'D, cratbu
u HoBocTH O EI'D .

T'azera «duznkay»

http://fiz.1s
eptember.ru

[Nazera «®usukay uznarensckoro noma «llepBoe ceHTAOPs».

®denepanbHas 3a04Has
(bU3UKO-TEXHUUECKAs
HIKOJIa TIPU
MockoBckoM (pu3uKo-
TEXHUYECKOM
WUHCTUTYTE

http://www.

school.mipt.
ru

O3DTUI pabotaer B TeCHOM TBOpUeckoM coTpynHudectse ¢ MOTU
U IpyTUMU 00pa30BaTeIbHBIMU yupekaeHUsIMU PO, peanuzys
MIPOrpaMMy HETIPEPHIBHOTO 00pa30BaHus B LIENHU "IIKOJIA —
YUpEXJIEHUE TI0BY30BCKOTO JIOMOIHUTENLHOTO 00pa3oBaHus — BYy3".
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HayuHo-nomymnsipHbIi

http://kvant.

[lepBbIif B MUpE HayYHBIHN KypHAI JJIs1 IIKOJbHUKOB, PACCUUTAHHBIN

buzuko- mccme.ru/ HA MacCOBOTO YHTATEIS.

MaTeMaTUYECKUI

xypHaiu "KBant"

(ApxuB HOMEPOB)

[Topran ectectBeHHbIX | http://www. | I'maBuas 3agaua pasgena ®U3UKA - o0beIuHHUTS JIr01€H

Hayk: Dusnka e- MHTEpECYoMXCcsl (GU3UKON U MPEOCTABUTh YUTATEISIM MaTEPHAIIbI
science.ru/p | mo TeopeTH4ecKoil pusmKe.
hysics

Brenenue B http://nano- | Cdepa HAHOTEXHOJIOTHI CYUTAETCS BO BCEM MUPE KIFOUYEBOM TeMOM

HAHOTEXHOJIOTUHU edu.ulsu.ru g Texgosorui X X1 Beka.

WznatenbcTBO http://metod | CaiiT MmeToan4ecKoi CiyObl U31aTEIBCTBA OCYIIECTBISCT OOPATHYIO

BMHOM. JIaGoparopus
3HaHUM.

ist.lbz.ru/

CBAA3b C YUUTEISIMU, CETEBYIO KOHCYJIBTALIMOHHYIO MMOAAEPKKY
IIEJaroroB Kak cuiiaMu aBTopoB Beex Y MK, tak u meronucramu
u3narensbcTBa. Ha caiite yHKIMOHHPYIOT aBTOPCKUE MACTEPCKUE

paszpadbotunkoB YMK, B pamMKax KOTOPBIX MPEIaraloTcs
METOJIMYCCKUE MaTePHAIIBI ABTOPOB, (DOPYMBI C YIUTEIISIMH,
JOTIOTHUTEIIbHBIC AJIEKTPOHHBIE MPUIIOKEHHUS B CBOOOIHOM JIOCTYIIE
JUISL BCEX YUMTENEH, a TAK)Ke JIEKTOPUU 10 Pa3IMYHbIM HAMPABICHUSIM
uH(popmaTuzanuyd o0pa3oBaHus U OpraHU3aluu 00y4eHUs B
OTKPBITON HH(POPMAITMOHHOM cpeie.

3AHUMATEJIBHASA | http://elkin5 | Ctpanumsl caiita yanTensi-MeTOAUCTa, 3aCIyKEHHOTro yuntens PO
DOU3UKA B 2.narod.ru/ | Buxmopa Heanosuua Envbkuna OyKBaaIbHO MPOHU3AHBI
BOIIPOCAX U IKCTIEPUMEHTOM — JEMOHCTPAIIMOHHBIM B (POHTAIBHBIM, IS
OTBETAX TM0003HATENBHBIX, — ONbITAMU-(oKycaMu. OOCYKIat0TCs TPOOIEMBI
JKCTIepUMeHTa 1 Teopur. OueHb MHOTO MaTepHaia K ypokaMm B BHJIE
10JIE3HBIX HAOIO/IEHUH U PacCyXACHUM.
KIIACCHAA http://class- | Caiit Enenvi Anexcanopoervl banounoii, THTEPECHBIH U UTS yYUTENEH,
OU3UKA fizika.narod | u a7t y4eHUKOB (UTO TOCMOTPETbD, YEM YBIICULCS, UTO MOYUTATH).
Tu/index.ht | HeoObIuHbIE MaTepUalbl K ypoKam, B OCHOBHOM Jist 7-T0 U 9-T0
m KJIaCCOB (HAIpUMep, ONTHYECKHE WILTIO3HHU ), MHOTO JIOMAITHUX
IKCIIEPUMEHTABHBIX 3aaHU.
OU3HKA B http://physic | JlecsaTh 0O4eHb KPAaCHBBIX aHUMAIMIl IO OCHOBHBIM pa3zienaM (pH3UKH —
AHUMALISIX s.nad.ru/phy | MEXaHHMKe, TEPMOTMHAMHKE, ONTUKE, JIIEKTPOMATHETH3MY.
sics.htm.
VY4eOHo- http://nau- | LHudposas nadoparopus no ¢usmke. Pekomenganum mo padore ¢
pa3BIIEKaTEIIbHBIN ra.ru/ 1 (poBoit TabopaTopueit (BUACOPOIUKH).

HopTa Ui AETEH,
yUUTEIIEH, U
poaUTENEN.
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o Jlas nmoaroroBku k 'MA u EI'J:

DenepajbHbIil
HHCTUTYT
negarorn4ecKux
H3MepPeHHH

http://www.fipi.ru HopmatuBHble, aHamuTHYeCKHE, y4eOHO-METOIUYECKHE U

UHPOPMALIMOHHbIE MaTepualbl, KOTOpble MOTYT OBITh
UCIOJIb30BaHbl INPU OpraHu3alMd y4eOHOro mpolecca Hu
noaroroBke ydamuxcs K [MA u EI'D

OdunnanbHbIM
UHGpopMaMOHHBIH
nopraja Exqunoro
rocy1apCcTBEeHHOI0
IK3aMEeHa

http://ege.edu.ru

DenepajbHbI
noptraJa «Poccuiickoe
o0pa3oBaHue

http://www.edu.ru

oIy
«®DenepajbHbIN LEHTP
TEeCTUPOBAHMS

http://www.rustest.ru

Caiirt
HH(OPMATUNOHHOM
nojaepxkku  Eaunoro
I'ocynapcrBenHoro
IK3ameHa B
KOMIIbIOTEPHOI

dopme

http://www.ege.ru

L4 OJII/IMIII/Ia)II)I INKOJBHHUKOB:

Bcepoccuiickas http://rsr-olymp.ru/ HopmaTtuBHbIE  JTOKYMEHTBI, JHUCTAHIIMOHHBIE  OJUMITUA[IBI,

OJIMMIIMaaa
IIKOJIBbHHUKOB

AHAJIN3 PC3YJIbTATOB U PCKOMCHIAIINH.

http://old.phys.rosoly | Bcecoro3Hnbie onmMImHas MKOILHUKOB 110 (PU3KKE, MATEMATHUKE

Bceepoccutickas
oNMMITHaa
HOIKOJIBHUKOB  IIO
duzuke

m

U XUMMHM Hayanu mpoBoauThess ¢ 1967 roma (BcecorosHble
omuvmnuanpl). Haumnas ¢ XI| Bceecoro3Hoit onumnuaasl B
IporpaMMy COpPEBHOBaHMN MO (uU3uKe OBbUIM BKIIOYEHBI He
TOJIBKO BBIUMCIIUTENIbHBIE, HO U SKCIIEPUMEHTAJIbHbIE 3a1a4H.

http://rsr-olymp.ru/ Crnucox Onumnuaa TPOBOAMMBIX Ha Tepputopuun PO, c

Poccuiickuit
COBET OJIMMIIHAJ
IKOJILHUKOB

paszesneHreM OoJIMMIIKMa] 1o ypoBHSM. CCBUIKM Ha HMHTEpHET-
caiiTel onumnuan. Mtorm onummnuan, modbequTenH, CTaTUCTHKA.
®dopma 1715 ToMcKa OJTMMIIUAABL: IO OKpyram, 1o MpeaAMeTaM, o
nare nposeneHus. Kanennapp onumnuaz.

http://olimpiada.ru Wudopmanmonnslii  cadt 00 omuMmMmmazax W JPYrux

OmuMnouangsl  Is

MCPOIPUATHAX IJId IIKOJIbHHUKOB. OOBbsBICHUS O MMpEaACTOAIUX

IIKOJIbHUKOB.
MEPOTPUSITHSIX, MATEPUATBI TIPOIIEANINX OMUMITHAA (YCIOBHUS U
penieHus 3aj1ay, pe3yJabTaThl).

Wnreprer- http://distolymp2.spb | Onumnuaga OpraHH30BaHA Cankr-IlerepOyprckum

oNMMIIHaa u.ru/olymp/ rocynapctBeHHbIM yHHBepcuTeToM (CIIOIY) u HannonanbHbIM
HCCIIEI0BATENBCKUM YHUBEPCUTETOM NudopmannoHHbIX

IIKOJIBHUKOB  IIO
dusuke.

Texnonoruii, Mexanuku u Ontuku (HUY UTMO). E€ coznana
rpymnmna y4€Heix U MeroauctoB u3 Cankr-IlerepOypra, akTHBHO
WCIIOJIb30BABIINX KOMITBIOTEPHI B MIPEMOJaBAaHUU (PUUKH

http://physolymp.spb.

Cankr-
IerepGyprekas | 14/
ONMMIHAZA MO
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dusuke.

Bcepoccuiickue My

S / JTMCTAaHIIMOHHOTO ~ oOpa3zoBanus "Diimoc" Haywynas mkona
SBPUCTHYCCKHE A.B.Xyropckoro. YyactByroT mkoiapHUKM ¢ 1 mo 11 kmaccel,
OTHMITHA b CTYIEHTBI, B3pOCIIbIE.

http://eidos.ru/olymp

Opranmszarop: Poccuiickas Axanemuss oOpasoBanus LleHTp

TypHup  uUMeHH
M.B.JIomoHOCOBa

http://olympiads.mcc

me.ru/turlom

3aouyHas (QU3HKO-
MaTeMaTH4YeCcKast
IIKOJIa npu
MOTU.

http://www.school.mi

pt.ru/
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