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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepaibHOi paboueld mporpaMMbl BOCIUTaAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCAd W OpraHu3alui0 H3yYeHHUS
(¢u3MKU Ha NESITeNbHOCTHOW OCHOBE. B mporpamme mo (u3MKe YUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpenesieHne yueOHOro marepuana
1o rojam oOyueHus (1o Kjiaccam), MpejyiaraeT IpUMEPHYIO MOCIIeI0BaTEIbHOCTD
U3YYEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00ydaronuxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCA CUCTEMOOOPA3YIOIINM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3ndyeckue 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBJICHUH, W3ydyaeMbIX XHUMHEH, Ouosoruei, acrpoHomMuend u QGU3HIECKOU
reorpadguei, BHOCHT BKJAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
npenocTaBiIsieT Haubosnee sICHble 00pas3lbl MPUMEHEHUS HAy4YHOrO0 METoAa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIAaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CIIEYIOUIMMU KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICJOBAHHS;

e HHTEPNPETUPOBATH  JIaHHbIE W MCIIOJb30BaTh  HAy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

lenu wu3ydenuss ¢GU3UKKM HAa YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus yueOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®expepanuu, pean3yrOIUX
OCHOBHBIE  00I€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHON pelIeHuEM



Komnernun Munucrepctsa npocsemienust Poccuiickoii @enepanuu (MpoToKos oT 3
nexadbps 2019 r. Ne TTIK4BH).
eaun n3ydyenuss GU3NKU:

MPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYalolmUXCsl K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJC IMO3HAHUS U (POPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHUS Kak pe3yjbTaTa HW3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POJIM (U3MKHU IS PAa3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHMM O  BO3MOXHBIX  cdepax  Oymymiei
po(eCCHOHATBLHOM JIESITEIbHOCTH, CBA3aHHOW ¢ (PU3HMKOM, MOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ MMporpaMmsl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3aaaY.

NpHOOpPETCHHEe 3HAHWM O JIMCKPETHOM CTPOCHWUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpuOoOpETCHHEe YMEHUW OIUCHIBATh U OOBACHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIOAATh MPUPOTHBIC SBICHUS M BBITIOTHATH OIBITHI,
nabopaTtopHble  pabOTBl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHHUS C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHpoOpMaIuel (HU3NIECKOTO COIEpKaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepaMu poeCcCHOHATBHON ACATEILHOCTH, CBA3aHHBIMU
C (Gu3uKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuyenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILIETO

oOpa3oBaHHus OTBOOUTCS B 7 Kiacce — 68 wacoB (2 waca B Hemenlo).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3znen 1. ®u3uka u e€ poJib B MO3HAHUYN OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka O npupoze. SBineHus npuponsl. Dusznueckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Y4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ MNO3HAHUSA: HAOIIOJEHUE, TMOCTaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, 0ObSICHEHUE
HabmonaeMoro sBieHus. Onucanue PU3NYECKUX SIBICHUN C TOMOILIBI0 MOJIENIEH.

Jlemoncmpayuu.

1. MexaHH4YecKHe, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSI.
2. ®usnueckue NpubOpkl U MpoIEeAypa NPAMbIX U3MEPEHUN aHATOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomwt u onvimeot.
1. OmpeneneHue EHBI AEICHUS Kbl U3MEPUTEIHLHOTO MPUOOpa.
2. H3MepeHune paccTosHUM.
3. Usmepenne 00bEMa KUAKOCTH U TBEPIOTO TEINA.
4. OnpeneneHue pa3MepoB MajlbIX Tell.
5. M3mepeHne Ttemmeparypbl OPU IOMOIIM XUJIKOCTHOTO TEPMOMETpa U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJblle, YeM OOoJblle BhICOTA
IIyCKa.

Pa3nen 2. [lepBonayajibHble CBeIEHUSI 0 CTPOEHH U BelleCTBA.

Crpoenue BemecTa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactun BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPABIX
(KpUCTAIIMYECKUX) Tell. B3auMOCBs3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M WX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaOmronenuie GpoyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddyszun.
3. HaGmonenue  siBIeHUM,  OOBACHSAIOIMIMXCA  TMPUTSKEHHEM WU
OTTAJIKUBAHUEM YACTHI[ BEIIIECTRA.

Jlabopamophuie padomut u onvimeot.

1. OueHka JuaMeTpa aTroMa METOAOM psAI0B (C  HUCIOJIb30BAaHUEM

¢dotorpaduii).
2. OnbITHI O HAOIIOICHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.
3. OnpIThl IO OOHAPYKEHUIO ACHUCTBUSI CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.
Pasnen 3. /IBu:kenue u B3aumoaeiicTeue TeJl.
Mexannueckoe JBIKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBHKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBIXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHIKCHUS.
SBnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTHU [IBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3auMmojaeucTBus Ten. Cuia yrnpyroctTd M 3aKoH
I'yka. M3Mepenne cuiibl C TIOMOIIBIO JUHAMOMETpA. SIBIGHHE TATOTEHUS U CUJja
TshkecTd. Cuiia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHU U TPEHHE MOKOsS. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHne MexaHUYEeCKOTO IBUKEHUS TEJa.
2. M3MepeHne CKOpOCTH MPSMOJIMHENHOTO IBUKECHUS.
3. HaGmronenue sBieHust UHEPIUU.
4. HabGnroneHve n3MeHEHUsI CKOPOCTH IIPH B3aUMOICHCTBUH TEJI.
5. CpaBHeHHME Macc IO B3aUMOJEHCTBUIO TEIL.
6. ClioxeHue Cujl, HallpaBJICHHBIX 10 OJHOMN MPSMOM.
Jlabopamophuie pabomwt u onvimeol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUSA (IIAPUKA B )KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpelHE CKOPOCTH CKOJIBXEHHUsS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IJIOCKOCTH.
Omnpenenenue mIOTHOCTU TBEPAOTO TeNa.

4. OnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTsikeHus (aedopmanuu)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH M ra30B.



JHanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3za OT 00bEma, Temmneparypsl. llepegaua paBieHus
TBEPABIMU TEJIAMM, KUAKOCTAMHM M razamu. 3akoH Ilackans. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TJIyOMHBL. [ 'mapocraTmyeckuid
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmMocdepHoe naBieHue. [IpuuuHbl CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emnu. Omnbeit Toppuuennu. M3mepenune armocdepHOro
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJI€HUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JleficTBHE )KMIKOCTH W Ta3a HA MOrPYKEHHOE B HUX TeN0. BrITankuBaronas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormiaBanue.
Jemoncmpayuu.

o U A~ w N e
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3aBUCHMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYpPHI.

[lepenaua naBieHUs ) KUAKOCTHIO U TA30M.

CooOmaroruecs cocyabl.

I'mppaBnnyeckuit mpecc.

[IposiBneHue AercTBUS aTMOC(PEPHOTO JTABJICHUS.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHUJIBI OT 00BbEMA MOTPYKEHHON YacCTH
T€JIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue m1aBaHus TeIl: IJIaBAHUE WIIU IIOTPYKEHUE TN B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEHN TeJIa U )KUIKOCTH.

Jlabopamopnuie padomwt u onvimeot.

1.

HccenenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOM B
JKHUJIKOCTh YacTH TeJia.

OnpeneneHue  BBITAIKUBAIONIEH  CWJIbL, JCHUCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CUIIbI, JEUCTBYIOIIECH HA TEJIO
B ’KUJKOCTH, OT MaccChl Teja.

OnpIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHJIBI,
JEUCTBYIONIE HAa TENO0 B JKHUIKOCTH, OT 00BEMaA TOTPYKEHHOU B
’KMJIKOCTh YaCTH TeJia U OT MJIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeoMmeTrpa WM  KOHCTPYHPOBAHUE JIOJKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. DHEPrus.

Mexanndeckasi pabora. MomHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbluara. llpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.



«3onoroe mpaBuwino» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas dHeprus. KuHermueckas W TNOTEHUHAIBbHAS DHEPTHS.
IIpeBpaienne 0THOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHHUKE.
Jlemoncmpayuu.
1. IIpumepsl IpOCTBIX MEXAaHNU3MOB.
Jlabopamopnuie padomut u onvimot.
1. Omnpenenenue pabOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela
110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycioBUl paBHOBECHs pblyara.
N3mepenue KIIJ[ HakIOHHON MIIOCKOCTH.

4. N3ydeHue 3aKOHA COXpaHEHUS MEXaHUYECKON SJHEPTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3yuyenue Gpu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
PE3YJIbTATOB.

B pe3ynbTaTe udydeHus Gu3NKA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cpopMHUpOBaHbBI CIEAYIONMINE JTUYHOCTHBIC PE3YJIbTaThl B
YJaCTH:

1) mMaTpMOTHYECKOr0 BOCITATAHMA:

— MPOSIBJICHUE UHTEPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaKAaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAYMMBIX
U ITHUYECKUX MpoOJieM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJIbHO-ITUYECKUX MPUHIMIIOB B JESITEIHLHOCTU
YYEHOT0;

3) 3CTeTHYECKOr0 BOCTIMTAHUS:

— BOCIIPUSITHE ICTETHUUYECKUX KAaueCTB (PU3NYECKON HAyKU: €€ TrapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 O3HAHMS:

— OCO3HaHUE IIEHHOCTH (PU3WYECKOW HAyKW KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTHUM, BAKHEUIIEH COCTABJISAIOLICH
KYJbTYPBI,

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTHU, MHTEpECca K HCCIE0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opMupoBaHuA  KYJbTYpbl 3A0POBbSI H  3MOLMOHAJBHOIO
0J1aronoTyyus:

— OCO3HaHHE IIEHHOCTH 0€30MacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOT0 BOCIMTAHHUSA:

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3aliu, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMAJILHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DU3UICCKUX
3HAHUM,

e — MHTEPEC K MPAKTHYECKOMY M3yUEHUIO MPOPECCUH, CBI3aHHBIX C (DU3HUKO;

e 7)3K0JOrHY€CKOr0 BOCITUTAHMSA:

e — OpHEHTAaIUs Ha TMPUMEHCHHE (HU3WYCCKUX 3HAHUU JUIA PEIICHHUS 3aaad B
00JIaCTH OKPY’KAOIIEeH Cpenbl, IIAHUPOBAHMUS ITOCTYIIKOB W OIECHKH HX
BO3MOXKHBIX TIOCIICJICTBUH ISl OKPY)KAIOIICH CPEeIbI;

e — OCO3HaHHEC TJOOATHLHOTO XapaKTepa AKOJOTHYCCKHUX MPOOJIeM W IMyTeH HX
pEIICHHS,

e 8) amanTanmum K M3MEHSIIOIMMCH YCJOBHSAM COIMAJbHOW W NMPHUPOTHOM
cpenpbl:

e — IMOTPEOHOCTHL BO B3aUMOJICHCTBHUU TIPU BBHINIOJHECHUU WCCIICIOBAaHUN U
NIPOEKTOB (PU3MUECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

e — TIOBBHIIICHHEC YypPOBHSA CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTHUECKYIO
JCSATCIIEHOCTD;

e — MOTPEOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHUCJIC POPMYIHPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O PU3HUCCKUX 00BEKTaX U SIBJICHUSX;

e — OCO3HaHHWE JMe(UITUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00IacTh
busuKy;

e — IUIAaHUPOBAHHWE CBOECTO pPAa3BUTHA B TPHOOPETCHUH HOBBIX (PH3UIECKUX
3HAHUM;

e — CTPEMJICHHE aHAIM3WPOBATH M BBISBISTH B3AUMOCBSI3H MIPUPOIBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCIIC C UCTIOIH30BaHHEM (PU3NICCKIX 3HAHUH;

e — OIICHKA CBOWX JCHUCTBUH C Yy4€TOM BIHMSHHUS Ha OKPYXAIOIIYI0 Cpeny,
BO3MOJKHBIX TJI00aTBHBIX ITOCIIEICTBUH.

METAINPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe OCBOGHHMS MpOTpaMMbl O (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero o0pa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE [T03HABATEIbHBIE YHUBEPCAIIbHbIE YUEeOHbIE AEHCTBHUS,
KOMMYHUKAaTHUBHbIE  yHUBEpCaJbHble  y4yeOHblE  JEWUCTBHS,  PEryJISITUBHbBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE YYeOHbIE AeiCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBJISITh M XapaKTEPHU30BaTh CYUIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011IeHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH U NMPOTUBOPEYHS B paCCMaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYMHHO-CIICCTBEHHBIE CBSI3M TMPU H3YYCHUH (DU3UUECKUX
SBJICHUHA U MPOIECCOB, ENaTh BBIBOJBI C UCIOJb30BAaHUEM JEAYKTHUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMN, BBIJIBUTAaTh TMIIOTE3bI O B3aUMOCBA3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO peuieHus y4eOHOU (u3MuecKou
3a/lauyu (CpaBHEHUE HECKOJIbKUX BAapUAHTOB pEUIEHUs, BbIOOp Haumboliee
HNOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eMCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
IPOBOAMUTH MO CAMOCTOSTENIBHO COCTABICHHOMY TUIaHY OIBIT, HECIOKHBIN
bu3nuecKkuii SKCIEPUMEHT, HEOOJbIIOe HCCIAEAOBaHHE (PU3UUECKOTO
SBJICHUS;

OLICHMBATh Ha NPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MIOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJBI 10 PE3yJibTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0BAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JajibHElIee pa3BUTHE  (HUUUYECKUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIOIO0KEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ unopmaumeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH ITOUCKE U
orObope MH(pOpMAIIMK WIH JAHHBIX C Y4ETOM MPEIIOKESHHOW ydeOHOM
bu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(MOPMAIIIIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3a]addl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KoMMyHHKaTHBHBIC yHHUBEpPCAJIbHbIC y4eOHbIe 1eliCTBUS:

B X0Ji¢ OOCyXJeHHs y4yeOHOro marepuayia, pe3yJbTaTOB JabOopaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI MO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJ€U, HAIICJICHHBIE Ha PEIICHUE 3aJauyd M TOAJACpKaHUE
0J1aroXKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IM4YME U CXOJCTBO NO3ULIUN;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
poOJIEMBI;

OPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTHKEHUIO: paclpeAesaTh poJid, OOCYXJaTh MpoLecChl U
pe3yabTaThl COBMECTHOM pabOoThl, 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KaYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIpaBJICHUIO U KOOPAMHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBepcaJlbHbIe YUeOHbIE 1efiCTBUA

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YU4E€OHBIX CUTYyalUAX, TPEOYIOIIUX
JUTSL perieHus: PU3NYeCcKUX 3HAaHUM;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX HNPHUHATHS  pelIeHUn
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHSATHE pEelIeHUMN
TpYIIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEJOBAHMS C y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJ'lb, SMOLMOHAJIBLHBIH NHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYalluH U MPEJIaraTh IIAH €€ U3MEHEHUSI;
OOBSCHATh TPUYMHBI  JOCTKEHUSA (HEHOCTHKECHHS)  PE3yJbTaToOB
JeSITEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3nUeckoro WCCIENOBaHHUA WJIM TIPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHUBIIMXCS CHUTYyallMii, yCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHUE PE3YJIBTATA LIEJIN U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4eJoBEKa B XOJ€ CIOpa WIH JAUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO Ha OMIMOKY MpHU perieHUH (HU3NUECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kiaacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

UCIIOJI30BaTh  TOHATHA: (PU3MYECKMEe U  XUMHUUYECKUE  SIBJICHUA,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKoe [IBI)KEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PaBHOIACHCTBYIOIIASL
cua, nedopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEIUIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JBHXKCHHUE,  HWHEPIUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPHBIX TEJI C 3aKPEIJIEHHOW OCBHIO
BpallleHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe [aBleHUe, IUIaBaHWe TeJ, NPEeBpalleHUs
MEXaHUYECKOW HHEPIrHM) MO ONHUCAHUI0 MX XapaKTEpPHBIX CBOWCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMUYHBIMU CKOPOCTSIMH B XKUBOW M HEXHUBOU
IIPUPOJAE, JECUCTBHE CWIBI TPEHUsS B IPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JaBJICHUS Ha KUBOW OpraHU3M, IUTABaHUE PHIO, phIYaru B
TEJIe YeJIOoBeKa, MPU 3TOM MEPEeBOIUTH MPAKTUUYECKYIO 337a4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) PUBUYECKUX SBICHUN;
OIMMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKUE SIBJICHUS, UCTIONB3YS
¢usznueckne BeIMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TIXKECTH, BEC
Tena, cuila TPEeHWs, HaaBieHue (TBEPIOro Tela, KUIKOCTH, Trasa),
BBITAJIKMBAIOIAs CHJIa, MEXaHWYeCKas pabdoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO(P(QUIMEHT TOJIE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi U TMOTEHUMAJIbHAS DHEpPrus), MpU ONHCAHUU MPABUIBLHO
TPaKkTOBaTh  (PU3MYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIUYMH, HX
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYNH, HAXOIUTHh (HOPMYIIBI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO0 BEIMYUHY C JAPYTMMHU BEIUYHHAMU,
CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIUYUUH,;



XapaKTepu3oBaTh CBOMCTBa Tel, (U3UYECKHE SBJICHUS U MPOILECCHI,
WCIIOJb3ys TpaBUiia CJIOXKEHUsI CUil (BAOJb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackais, 3aKkoH ApXuMmesa, MPaBUIIO PaBHOBECHS pbluara (0J10Ka),
«30JI0TOE TPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, MpPU OSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluii MNPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE U3 1-2
JIOTUYECKUX IIAaroB C OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (YU3UYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3amauyu B 1—2 JeHCTBUS, HCHOJB3YS 3aKOHBI H
dbopmynbl, cBsi3bIBarolMe (HU3NYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
yCJIOBHS 3aJ1au 3alHUChIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIUYUHBI B (DOPMYyJIBI M TMPOBOJUTH PACU€Thl, HaXOJIWTh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIC JIUIS PEIICHHS 3a/1a4, OLICHUBATh PEaTUCTUUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TOMOIIH
(bu3MUeCcKUX METOZ0B, B ONTMCAHUU MCCIIEAOBAHUS BBIIEISATH MPOBEPSIEMOE
npennosioxenue  (TUMOTe3y),  pa3iuyaTh M HMHTEPIPETHPOBATH
MOJIYYeHHBIH pe3yJbTaT, HAaXOIWUTh OIIMOKA B XOJI€ ONbITA, JENaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUIO (PU3WYECKUX SBJICHUN WU
buzuIecKux CBOMCTB TEN: dhopMyIHpOBATH MIpOBEPsIEMbIC
MIPENONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pYI0BaHMS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITMIOJHATh TMPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHOW (PU3MUYECKON BEJIMYUHBI OT
OPYrol C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHM (3aBUCUMOCTH IYyTH
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHHU JBUKECHMSI Tela, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca TeJla, KauecTBa 00pabOTKM MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUS TEN, CUJIBI
YIPYTOCTH OT YJIMHECHUS TPYKUHBI, BHITAIKUBAIONMIEH CHUIBI OT 00BbEMa
NOTrpy>KEHHOM YacTH Tejda M OT IJIOTHOCTH XKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJja, OT IIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUI
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATH B



IUIAHUPOBAHUM  YYEOHOTO WCCIICOBAaHUSA, COOUpAaTh YCTAaHOBKY W
BBITIOJHATh W3MEPEHUs, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHPOBAThH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BHUIE
MIPEIOKCHABIX TaOMUIl W TpaduKOB, JeNaTh BBIBOJBI 1O pe3yjbTaTam
UCCIICIOBAHMSI;

NIPOBOAUTh KOCBEHHBIC H3MEpeHUs (HHU3MYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH W TBEPAOTO Tela, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAIKWBAIONIAs  CHWJIa, JICWCTBYIOIIAs  Ha
NOTPY)KEHHOE B KHUIAKOCTh TeO, KOAP(UIIMEHT IOJIC3HOTO JACHCTBHUS
NPOCTBIX MEXaHU3MOB), CIeAysd MPEUIOKEHHON WHCTPYKIHMH: TIPH
BBITIOJTHEHUN W3MEPECHUN COOMpAaTh ASKCIICPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUjIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
o0opyn0BaHUEM;

yKa3bIBaTh IMPUHIUIIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKUX YCTPOMWCTB:
BEChI, TEPMOMETpP, JMHAMOMETpP, COOOINAIIINECS COCYAbl, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TMPHUHIMIBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOH Ha WX omHucaHds (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO  BOJOMPOBOJAA, THIAPABIMYCCKUH Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIIHEBON HACOC, apEOMETP), UCTIONb3Ysl 3HAHUS
0 CBOHMCTBaX (U3MYECKHUX SBICHUH W HEOOXOAUMBbIC (PH3MYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEpPhl  (HAXOAWTh HWHMOpPMANMIO O  MPUMEPax)
NPaKTUYECKOTO HCIOJIb30BaHUS (PU3UYECKHX 3HAHWW B TIOBCETHEBHOU
KU3HM 11 obecrieueHus1 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3IIOPOBBS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHUM U TyTéM CPaBHEHHS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJIHEHUH YYEOHBIX 3aJJaHUN HAYIHO-TIOMYJISPHYIO
auTepatypy  (u3MYecKkoro  cojiep)KaHWs, CIPaBOYHBIE  MaTepHAaIbI,
pecypcel cetn MIHTEpHET, BIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHWKOB WH(MOpMAINH (HU3UIECKOTO COJIEPKAHUS, B TOM



qyciae MyOJauMYHO JAeNlaTh KpaTKUE COOOLIEHMsI O pe3ylbTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU OBTOM TIPAMOTHO MCHOJIb30BAThH
W3YYEHHBIA TOHATUUHBIM ammapaT Kypca (U3HKH, COIMPOBOXAATh
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIOJHEHUM YYEOHBIX MPOEKTOB U HCCIEJOBaHUN paclpeiensTh
00s3aHHOCTH B TpYMIE B COOTBETCTBUM C IOCTABJICHHBIMU 3aJa4aMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIbHOCTb  TPYIIbI,  BBICTPaUBaTh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.
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Hroro mo pazneny 6
Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS O CTPOEHUH BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BetecTaa https://m.edsoo.ru/7f416194
29 JIBr>KeHHEe ¥ B3aUMOICUCTBHUE YaCTHII 9 1 bubnuoreka [IOK
' BeIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMHACCROE ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bubmmoreka [JOK
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https://m.edsoo.ru/7f416194

bubmuoreka [IOK

. .B 14 2
33 Cuna. Buet crn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTel 1 ra3oB
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 bubnuoteka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bubmmoreka [JOK
4.2
Alapaerue xuaxocTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4. A
3 TMoChepHoe AaBieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U ra3a Ha OrpyKEHHOE 7 3 bubnuoteka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. PaGora u MOIIHOCTDH. DHEpPrust
bu6mmoreka [JOK
o1 PaoTa 1 MowHoCT: 3 1 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
5.3 MexaHu4eckas JHepTrHs 4 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68 12
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IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. Puznueckue
SIBJICHUS

MexaHn4ecKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

dwusznyeckue BETMYNHBI U UX
H3MepeHne

Ypok-uccnenoanue "M3mepenue
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U AaTUUKA
TeMneparypbl”

Kak ¢usuka u 1pyrue ectecTBeHHbIE
HayK{ U3y4yaroT MPUPOY.
EctecTBeHHOHAYUHBIH METO]
no3HaHus. Onucanue GU3NIECKUx
SIBJICHUH C TIOMOILBIO MOJIENEN

bubnuoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAIIBHOCTH MOJIETA IIAPHUKA,
MYILIEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM OoJIble BEICOTa IMycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bubmuoreka [IOK

7 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE httos://m.edsoo.ru/ff09fe0a
BeIlleCTBa
8 JIBY>KeHMEe 4acTHII BEIecTBa bubnmorexa [OK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITHI MO
9 HaOIIOCHUIO TETNIOBOTO PACIIUPEHUS
razoBy»
10 ArperatHble COCTOSIHUS BEIIECTBA
B3anMocBs3b MeX 1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHMSIX M MX bubnuoteka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJIBI
Mexannueckoe OBMKEHHUE.
12 PaBHOMEpHOE M HEpaBHOMEpPHOE bubmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6mmoreka [JOK
13 Cropocts. EMHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacyer nyTtu v BpeMeHH IBMKEHUS Bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH HHEPITUH.
15 B3aPII)h];[IO,HeﬁCTBHe TeJ'IpIIjaK MpUYUHA bubmorexa [OK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTHU IBUKEHUS TEI
16 [InotHOCTH BemecTBa. PacueT Macchl bubmuoreka [IOK
1 00beMa Tella 10 €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «OmnpeneneHue
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IJIOTHOCTH TBEPAOTO TEIA»

Pemenue 3amau mo reme "I 10THOCTD

bu6mmoreka [JOK

18 Beniecrsa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuka
19 B3auMoieicTBus Ten. Cuna
ynpyrocTtH. 3akoH ['yka
JlabopaTtopHnast pabota «3yuenue
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmanyiv) Ipy>KUHBI OT
MIPUIIOKEHHON CHIIBDY
21 SBnenune TaroreHus. Cumia TSHKECTH
CBs3b MEXKY CUIION TSKECTH U
22 Maccol tena. Bec tena. Pemenne bubmorexa [OK
https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuia TsoxecTu”
23 Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnnoreka [IOK
DuU3NYECKUE XapaKTEePUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepertie cit. JitHavomerp https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmorexa [TOK
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAapaBIECHHBIX
26 10 OJHOM niﬂ}lxlflxoﬁ. ’ bubmorera [OK
B https://m.edsoo.ru/ff0ala70
PaBHOfeiicTBYIOMIAs CUIT
7 Pemrenue 3agau o reme
"PaBHogeiicTByrOmast cun"
08 TpeHne ckonbXKEHNs U TPEHHUE MOKOSI. bu6nuoreka LIOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yuenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IABJICHUS U
XapaKTepa CONPUKACAFOIINXCS
MIOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4 Ha onpenesieHre

30 PaBHOJEHCTBYIOIIEH CHITBI
Pemenue 3anau mo temam: «Bec
31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoteka [IOK
cuny, «Cunely, «PaBHOIEHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CHIT»
KonTponbHas paboTa no remam:
«MexaHnndeckoe IBIKeHNEe», «Macca,
32 IIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CU»,
«Cunb»
33 JaBnenue. CriocoObl yMEHBIIICHUS bubnuoreka [IOK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwue raza. 3aBUCUMOCTh
34 aBJIEHUS ra3a oT 00béMa bubnmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBiaeHUsS TBEPIBIMU
35 TeJ'II;NII[I/I )I(IfI[,Z[KOCT}IMI/I " ll“)i’;aMI/I. 3akoH bubmorexa IOK
’ https://m.edsoo.ru/ff0a25b0
ITackamns
36 JlaBiaeHHe B )XKHUIKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JCHICTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad nmo tTeme «/laBieHue B bubnmoreka [JOK
JKUIKOCTH U Ta3e. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
38 Coobmmaromuecs cocyabl bubnuoreka [IOK
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https://m.edsoo.ru/ff0a2970

bubmuoreka [IOK

39 Papapirieciiit npece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiieBoit
KUJIKOCTHBIM HACOC
Atmocdepa 3eminu. [Tpuunnbl
CYIIIECTBOBAHUS BO3IYITHOMN
41 0}6[ICI)IJ'IO‘-IKI/I 3emun. 3&211331/,11:I/IMOCTI) Bubmmoreia LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO JTABJICHHS OT BHICOTHI
HaJ ypOBHEM MOPS
bu6mmoreka [JOK
42 Bec Bo3nyxa. ATmocdepHOe naBieHne httos://m.edsoo.ru/ff0azbsa
43 N3mepenue atMocepHOro AaBieHUsI. bubnuoteka [IOK
OnbiT Toppuyuesiu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTB aTMOC(EPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmorexa [OK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepouna. AtmochepHoe bubnuoreka [IOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme "
AtMocdepHoe narieHnue"
JleiicTBHE KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuna
JlaboparopHas pabota «OnpeneneHue
48 BBITAIKHBAIOIIEH CUITBI, bubmuoreka [IOK

ﬂeﬁCTBYIOHICﬁ Ha TEJIO, IOTPYKCHHOC
B XKHUJIKOCTB»

https://m.edsoo.ru/ff0a33fc
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49

JlaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeJla B BOJIE OT 00BbEMA MOTPYKEHHOM
B XKUJKOCTH 4aCTHU TEJIa»

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlabopaTtopHnast pabota
"KoncTpynpoBanue apeoMeTpa uiiu
KOHCTPYUPOBAHUE JTOIKU U
onpeaeneHue e€ rpy30noIbEMHOCTH "

52

Pemenne 3amad mo temam: «IlnaBanne
cyaoB. BozayxomniaBanuey,
«/laBieHue TBEpAbIX TEl, JKUJIKOCTEU
H Ta30B»

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas padoTa mo teme
«/laBieHue TBEPABIX TEJI, KUIKOCTEH
H Ta30B»

54

Mexanunyeckas pabota

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTs. EquHUIBEI MOIITHOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccienoBanue "Pacuér
MOIITHOCTH, pa3BUBAEMOM IIPH
HoabEMeE Mo JIeCTHHUIE"

57

[Ipocteie MexaHu3Mel. Peryar.
PaBHOBeCuHe cuit Ha peruare

58

Pbruaru B TexHuKe, OBITY U IPUPOJIE.
JIaGoparopHas paboTa
«MccnenoBanue ycaoBHi paBHOBECHS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e
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pbryara»

59

Pemmenne 3agay o reme «YCiIo0BUs
paBHOBeCI/Ifl pmqara»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddurmenT mosie3HOTo 1eicTBUS
Mmexanu3Mma. Jlaboparopnas padota
«M3mepenune K111 HakstoHHOM
TUTOCKOCTH

0.5

61

Pemenne 3aga4 mo teme "PaboTa,
MomHocTh, KIT/["

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast JHEprusl.
Kunernueckas 1 noTeHIMAIbHAS
JHEPrus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEepruu

bubmmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCepUMEHTAIbHOE OTIPEACIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHONU SHEPTUH PU
CKaThIBaHUH TeJIa [0 HAKIIOHHOM
IJI0CKOCTH"

65

KonTtponbHas padoTa o teme
«PaboTa 1 MOIIHOCTb. DHEPIHsI»

66

PesepBublit ypok. PaboTa ¢ Tekctamu
1o TeMme "MexaHnueckoe JBWKeHHE"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrlit ypok. PaboTa ¢ Tekctamu
o Teme "JlaBneHue TBEPBIX TeE,
JKUAKOCTEH 1 Tra3oB"

bubnmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabota ¢ Tekctamu
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1o reMe "PaGora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

» ®uswka, 7 knacc/ [epeimkua .M., BanoB A.U., AKITMOHEpHOE OOIIIECTBO
«M3narenscTBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

» ®usuka. Juaaktuueckrue Matepuaisl kK yaueOHUKY A.B. Ileprimkuna. 7 kinacc/Mapon
A.E., Mapon E.A. » ®u3uka. CoopHUK BOIPOCOB U 3a7a4 K yueOHuKy A.B. Ileppimikuna. 7
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®usnka. Jnarnoctuueckue padotsl k yueOHuky A.B. Ilepoiikuna. 7 knacc/IllaxmaToBa
B.B., lledep O.P.

» ®usuka. Tectrl. 7 knacc/XannanoB H.K., Xannanosa T.A.

» ®usnka. Meronnyeckoe nocobue k yueOnuky A.B. Tleprimikuna. 7 kiace/@unoHoBUY
H.B.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

* bubmoreka mudpoBoro 06pa3oBaTEIHLHOTO KOHTEHTA. — PesxkxnmM mocTyma:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Enunas xomnexnus uudpossix o0pa3zoBaTeNbHbBIX pecypcoB. — PexxuMm goctyna:
http://school- collection.edu.ru

» denepanbHBIA IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB. — Pexxum moctyma
http://www.fcior.edu.ru/

* [{udpossie 0Opa3zoBaTeabHBIC pecypehl. — Pexxum mocryma: http://www.openclass.ru
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