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INOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBIIEHA Ha
OCHOBE MOJIO)KEHU U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHOM Tporpammbl, mpeactaBieHHbx B DPI'OC OO0O, a Takke ¢ y4eToMm
denepanbHOi paboueit mporpammbl BocnuTaHuss W KoHuemiuu mnpenojaBaHus y4eOHOTO
npeamera «Pu3uKay.

Copepxanue  mporpamMmbl 10 (GU3MKE  HAmpaBiIeHO  Ha  (GOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYalOIIUXCS W OpPraHU3alMI0 U3ydeHUus: (U3UMKU Ha
NesTeIbHOCTHOM OCHOBe. B mporpamme mo (u3uke y4dUTHIBAIOTCS BO3MOKHOCTU y4e€OHOTO
npeamera B peanmzanuu TpedoBanniit OI'OC OOO K mNIaHUPYEMBIM JIMYHOCTHBIM H
METallpeIMETHBIM  pe3yibTaTaM  OOydYeHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX YU€OHBIX MMPEAMETOB Ha YPOBHE OCHOBHOT'O 00I11IET0 00pa30BaHUsI.

[TporpaMMa no u3ukKe ycTaHaBIMBAECT paclpeiesieHue yueOHOro Marepuaia Mo rojgam
oOydeHust (o Kiaccam), NpeajJaraeT NOPUMEPHYIO MOCIEI0BATEIbHOCTh HW3YUYEHUS TEM,
OCHOBaHHYI) Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJAEpKaHUS M Y4YETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.

[Tporpamma 1o ¢u3uke pa3paboTaHa € LEIbIO OKa3aHUS METOAMYECKOH MMOMOUIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMsl [0 y4eOHOMY IIPEIMETY.

dusnka SBIAETCS CUCTEMOOOPA3YIONIUM JIJII €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB U SBJICHUN, U3yYaeMbIX XUMUEH,
Ouonoruen, actpoHoMuen u (uznyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHUHY MHpa, NPEAoCTaBiIseT HaulOosiee scCHble OOpas3lbl NMPUMEHEHHs HAy4YHOTO METOAA
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TJIaBHBIX 3a/1ad (PU3NYECKOro 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B (HOPMHUPOBAHUM €CTECTBEHHOHAYYHOM TPaMOTHOCTHM M HHTEpeca K HayKe Yy
00yJaroImMxcs.

N3yuyenne ¢usnkun Ha 0a30BOM ypOBHE MpeArojaraeT OBJaJCHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OLEHHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HHTEPHPETUPOBATh [AHHBIE WU HCIOJIb30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[enn u3ydenuss GU3MKKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpPENENCHbI B
Konuenuuu npenogaBanus yueOHoro npeamera «Ou3nka» B 00pa30BaTEIbHBIX OpraHu3aIusaX
Poccuiickoit ®eaepanun, peanu3yroONMX OCHOBHBIE O00IIE00pa3oBaTEIbHBIC MPOTPAMMEBI,
yTBepxkaAEHHON pemeHneM Kosuternn MunucreperBa npocsemenus Poccuiickon Denepanun
(mpotoxkoi ot 3 gexadbpst 2019 r. Ne [1K48H).

Heau nzyyenus Gpusuku:



e TMpuoOpeTeHHne HHTEepeca M CTPEMIICHHS OOyYaroIIMXCsi K HAydYHOMY HW3Y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE TMO3HaHus © (opmMupoBaHue
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MUPOBO33PECHUS KaK pe3yibTaTa M3yUYCHUS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJbHBIX 3aKOHOB (DPU3UKHU;

e (opmMupoBaHue NpeCTaBICHUNA O POIU (HU3UKU U1l Pa3BUTUS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE TPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymedl npodeccHoHaTbHON
NEeSATEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOArOTOBKA K JaJIbHEHIlIeMy 00yYEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STUX 1esied mporpamMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

00pa3zoBaHMs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1aY:

e TMpuOOpeTeHHWEe 3HAHWKW O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpuOOpeTEeHHWE YMEHHMM ONUCHIBATH M  OOBICHATh (U3MUECKHE SBJICHHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

e OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX pacUYETHBIX 3a7ad C HCHOJIb30BAaHUEM
(GU3UYECKUX MOJIEICH, TBOPUYECKUX M MPAKTHKOOPHUEHTHPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUNM HaOMIOJaTh MPUPOJHBIC SIBJICHUS U  BBINOJHATH  OTBITHI,
nabopaTopHble pabOThl M OIKCIIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCIOJIb30BAHUEM
U3MEPUTEITLHBIX PUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHGOpMaLUEH (PU3NUECKOTO COJEpXKaHUs, BKIHOYas
UHOOPMAITMIO O COBPEMEHHBIX [OCTIDKCHHSIX (U3UKH, aHAIM3 W KPUTUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

e 3HAKOMCTBO cO cdepamu nMpodhecCUOHATBHON ACATEIHHOCTH, CBA3aHHBIMU C (DU3HUKOM,
¥ COBPEMECHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JTIOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIM ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca
B HEJIEITIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIII0).

[Ipennaraempiii B mporpamme no (pu3uke mnepedeHb J1adOpaTOPHBIX padOT U OMBITOB
HOCUT PEKOMEHAATEIbHBbI XapakTep, YUYUTENb JAENaeT BBIOOp IMPOBEIEHUS J1aOOpaTOPHBIX
paboT W OMNBITOB € Y4YETOM HMHAUBUAYAJIbHBIX OCOOEHHOCTEH OO0YyYaloluxcsi, CIHCKa
OKCMIEPUMEHTAIBHBIX 3aJaHUN, TpeIaraéMblX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO
sK3ameHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA

7 KUIIACC

Pazgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uzuka — Hayka o0 npupoae. SsneHuss npuponbl. Dusznueckue SABICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbl. M3Mmepenue (usnyeckux BenuuuH. dusmyeckue npuOOpHI.
[TorpemHocTh H3MepeHnil. MexxnyHapoaHasi CucTemMa euHUIL.

Kak ¢u3uka u apyrue ecTeCTBEHHbIC HAYKH H3y4JaloT MpUpoay. EcTecTBeHHOHAYIHBIN
METOJI TO3HAHMS: HAOIIOJICHHE, MOCTAHOBKA HAyYHOTO BOIIPOCA, BBIJIBUKEHUE THUIIOTE3,
HKCIIEPUMEHT MO0 MPOBEPKE THUIOTE3, OOBsSCHEHHE HaOmogaemMoro siBieHus. OmnucaHue
(bu3HYeCcKUX SIBICHHUM C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHnuecKue, TEIIOBBIE, JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE SIBJIICHHUS.

2. @uznueckue MNpuOOPHI U MpolLEaypa NPSAMBIX HM3MEPEHHI aHAJOTOBBIM WU

U(POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHue 1EHbI JEIEHUS MIKaIbl U3MEPUTEIBLHOIO MpUOopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MaJbIX TEl.

5. M3mepenue temmepaTrypbl MpPU MOMOIIU >KUAKOCTHOTO TEPMOMETPA U JaTyuKa

TeMIepaTyphbl.
6. IIpoBeneHue uccienoBaHUsl MO MPOBEPKE THIIOTE3bl: AAIBHOCTh MOJIETA IIApUKA,
MYIIEHHOT'O0 TOPU30HTATILHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITYyCKA.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BemiecTBa: aTOMbI M MOJIEKYJbI, UX pasMepbl. ONbIThl, T0Ka3bIBAOIINE
JIUCKPETHOE CTPOCHUE BENIECTBA.

JIBmxeHne vactull BemecTBa. CBsI3b CKOPOCTH JBUYKEHUS YACTHUI C TEMIEPATypOM.
bpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoaeicTBiue dyacTuil BEIIECTBA: MPUTHKCHUE H
OTTaJIKWBaHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U TBEPABIX
(KpucTaIM4ecKux) Tesl. B3auMOCBsI3b MEXTy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHMSIX M WX aTOMHOMOJEKYJISPHBIM cTpoeHHeM. (OCOOCHHOCTH arperaTtHbIX
COCTOSIHUM BOJIBL.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue siBneHUil, OOBSICHSIONUXCS TMPUTSHKEHUEM WIH OTTAIKUBAHUEM

YaCTUII BEIIECTBA.
Jlabopamopuvie pabomel u onvimel.
1. OreHka 1uamMeTpa aToMa METOAO0M PSJIOB (C UCTOIb30BaHUEM (oTorpaduii).



2. OnbITHI 10 HAOJIOICHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexanuueckoe IBUKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYéT myTH U BpEMEHHU JIBU>KCHUSL.
SIBneHne mHepuMH. 3aKOH MHEPIUU. B3aumopaeicTBue Ten Kak MpUYMHA U3MEHEHUS
CKOPOCTH ABWXXEHMS Tel. Macca Kak Mepa nHepTHOCTH Tena. IlnotHocTe BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuna Kak XapakTEepUCTHKa B3aumojencTBHs Tena. Cuia ynpyroctd M 3akoH ['yka.
M3mepeHne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHS U cuia TshkecTu. Cuiia
TSKECTH Ha Ipyrux ruaHerax. Bec tena. HeBecomocTh. CnokeHUE CHUII, HAIIPABJIEHHBIX 110
onHoM mpsMoil. PaBHozpeicTBytomas cui. Cuna TpeHus. TpeHHe CKOJIbKEHHS U TPEHUE
nokosi. TpeHre B pupojie U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHUS Tea.
2. H3mepeHune cKopoCcTH NPSIMOJIMHEWHOIO JBUKEHUS.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUM TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBHUIO TEIL.
6. CIl0)XeHue CUJI, HallpaBJIEHHBIX 110 OJHOU MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PaBHOMEPHOT'O JBMXKEHMS (IIapUKa B KUJIKOCTH, MOJIETU
ANIEKTPUYECKOTO aBTOMOOWIIS M TaK Jlajee).

2. OmnpeneneHue cpeaHe CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa 10 HAKIOHHOU
IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (nedopmanuu) npyKUHbI
OT MIPUJIOKEHHOW CHJIBI.

5. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella
Y XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEMN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CnocoObl yMEHBLIEHHS M YyBEJIMYEHHs JAaBieHus. JlaBieHuwe Trasa.
3aBUCUMOCTh JaBJE€HMs Ta3a oT o0bEéMa, Temmeparypbl. [lepenaya naBieHust TBEPABIMU
TeJIaMu, KUAKOCTAMU U razamu. 3akoH Ilackans. [lneBMaTnyeckrne MallnHbl. 3aBUCUMOCTh
JABJICHUS KUJKOCTU OT TIIyOuHBI. ['mapocrarnueckuii mapaaokc. Coobuiaronyecst CoOCy/ibl.
['MapaBnuyeckue MeXaHU3MBbI.

AtMocdepa 3emin u armochepHoe gaBieHue. [IpuunHbl cyliecTBOBaHUS BO3AYLIHOM
o6onouku 3emiu. OnbiT Toppuuerm. M3mepenne armocdepHoro naBiieHus. 3aBUCUMOCTD
aTMoc(epHOro JaBi€HHMsI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl ans u3MmepeHus
aTMOC(EpPHOTO J1aBJICHUSI.

JlelicTBre JKMAKOCTM M Ta3a Ha IMOIPy:KEHHOE B HUX Teno. BelTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.



Jlemoncmpayuu.

S

N

3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATyphl.

[lepenaua naBieHUS KUJIKOCTHIO U Fa30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauyueckunt mpecc.

[IposiBieHne nercTBUsS aTMOCHEPHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT OOBbEMa MOTPYKEHHOW YacTU Tela u
TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VcioBue IiaBaHusl TeN: IJIABAaHUE WM MOTPY>KEHUE TEl B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Teja 1 )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanre 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMAa NOTpYKEHHOW B
KUJKOCTb YaCTH TEJA.

OnpeneneHue BBITAIKUBAMOIIECH CUIBI, JEUCTBYIOIIEW Ha TENO, MOrPYXEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIECH CHUJIbL, JCUCTBYIOIIEW HAa TEIO B
XKUIKOCTH, OT MacChl Tela.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAOIIEH CUIIBI, ACHCTBYIOLIEH
Ha TEJIO B JKUAKOCTHU, OT 00bEMa MOrpyKEHHOM B XKHUAKOCTh YacTH TeJda U OT
MJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOAKU U OIpPEACIICHHE €€
IPy30II0ABEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MoOIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TJIOCKOCTb. IIpaBuiio paBHOBECHS
pbiuara. IlpuMeHeHue mnpaBUiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. KuHeTtnuyeckas M moTeHIuMalibHas sHeprusd. [IpesBpamenue
OJIHOTO BHJIa MEXaHUYECKOM 3HEPTUH B APYTrOid. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.

Onpenenenue paOOThl CWIBI TPEHUS TPU PABHOMEPHOM [IBIDKCHHUM Tejia II0
TOPU30HTATBHON NOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydenne ¢u3uku Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HANpaBlIEHO Ha

JTOCTIDKCHHE  JIMYHOCTHBIX, METANpPEIMETHBIX H MPEAMETHBIX  00pa30BaTEIBHBIX
pE3yJIbTATOB.

B pesynbrare uszydeHuss ¢U3MKM Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS Y

oOyyaromierocs 0y1yT chopMHUPOBAHBI CIIETYIONINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) maTpMoOTYECKOr0 BOCTIMTAHUSA:

— TMPOSIBIICHHE HHTEpeca K HMCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUICKON
bu3nUecKoil HayKu;

— LICHHOCTHOE OTHOIIEHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTb K AaKTUBHOMY YYacCTHUIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN (PU3UKY;
— OCO3HAHUE BaXKHOCTU MOPAJIbHO-3TUYECKHUX MMPUHIIUIOB B AEATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSTHE HACTETUYECKUX KadecTB (DU3MYECKOM HayKu: €€ TapMOHHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HAaHHUE IEHHOCTU (HU3MYECKOM HAyKh KaK MOIIHOTO HMHCTPYMEHTa IO3HaHUs
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaYKHEUIIEN COCTABIIAIOLIECH KYIbTYPHI;

— pa3BUTHME HAy4YHOW JFO0O3HATENBHOCTH, HHTEpeca K  HCCIEI0BATEIBCKOM
NEeATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M SMOIHOHAJIBHOT0 0JIATOIIOIyYHS:

— OCO3HaHME IEHHOCTH 0€30IMacHOro o0pa3a KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BAXXHOCTH MpaBui OE30MaCHOrO IMOBEACHUS Ha TPaHCIOPTE, Ha J0porax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

— copMHPOBAHHOCTh HaBbIKa peduieKCUM, MPU3HAHUE CBOETrO IpaBa Ha OMIMOKY U
TaKOT0 e MpaBa y APYyroro 4ejioBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:

— QaKTMBHOE Yy4YacTH€ B pEIICHUU TMPAKTUYECKUX 3ajlad (B paMKaX CEMbH,
oOpa3oBaTeIbHONM OpraHu3allid, TOpoja, Kpas) TEXHOJOTMYECKOW U COIHMaIbHOMN
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YMCJIE U (PU3NUYECKUX 3HAHU;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodecCuii, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTAIUsl Ha MPUMEHEHHE (U3NYECKUX 3HAHWUU Ui PEHICHHS 3a/lad B O0JacTH
OKpY)Karolel cpebl, IJIAHUPOBAHMS TOCTYIIKOB M OILEHKH HX BO3MOXKHBIX
MOCJICICTBUN [T OKPY’KAIOILIEN CPELBI;

— OCO3HaHME TJI00ATBLHOTO XapaKTepa IKOJOTUUECKUX TTPOOJIeM U MyTel UX PEIICHUS;



e 8) aganTanmum K U3MEHSIIOIIMMCS YCJIOBHSIM CONUAJILHON Y MPUPOTHOM Cpeabl:

e — TMOTPEOHOCTh BO B3aMMOJICUCTBHM IPHU BBHIMOJHEHUH HCCICIOBAHUN W TPOCKTOB
(u3rUecKoi HaPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JPYTHX;

e — MOBHIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO e TEIHLHOCTD;

e — MOTPeOHOCTHh B ()OPMHUPOBAHWN HOBBIX 3HAHWU, B TOM YHCIIe (POPMYIHPOBATH WIEH,
MTOHSITHUS, THUIOTE3bI O PU3NUECKUX 0OBEKTaX U SIBJICHUSX;

e — OCO3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUNA U KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKY;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DH3NUCCKUX 3HAHUIA;

e — CTpEMJICHHC aHAJIM3UPOBATh M BBIABIATH B3aWMOCBS3UW NPHPOABI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UUYCCKUX 3HAHUI;

e — OIICHKA CBOMX JACHCTBUN C YYETOM BIHSHHUS HA OKPYXAIOIIYIO CPEIy, BO3MOXKHBIX
rJI00aJIbHBIX ITOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTate ocBoeHHs mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus y oOydaromierocss OyayT c(OpMUpPOBaHbl MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE IM03HABATENIbHBIE YHUBEpPCAJIbHbIE Y4eOHbIE NEWCTBHS, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHBIEC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBbie 1ornyeckue AeicTBu:

e BBISBIIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKNA 0OBEKTOB (SIBJICHUI);

e YCTaHABIWBATh CYIICCTBCHHBIM TPHW3HAK KJIacCU(PUKAIIUA, OCHOBAHHS JIsI
000011IeHNs U CPAaBHEHHS;

e BBISBIIATH 3aKOHOMEPHOCTH U IMMPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax, JTaHHBIX
¥ HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBS3U MPH U3YYECHUH (PU3HYECKUX SBICHUN U
MPOIIECCOB, JENaTh BBIBOJBI C HMCIOJIB30BAHMEM JCTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEINYNH;

e CaMOCTOSITEJIHO BBIOMpATh CIMOCOO pelieHus ydeOHOM (u3MYecKor 3amadu
(cpaBHEHHE HECKOJBKMX BAapHAHTOB PEIICHMS, BHIOOp HambOoJjee IMOIXOJSIIEro C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHCB).

BbasoBble ucciaenoBare/ibCKue 1eiCTBUA:

e HCIIOJH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH IO CAMOCTOATEIBHO COCTABIICHHOMY TIUIaHY OTBIT, HECIOXKHBIH
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUECCKOTO SBICHUS,

e OIICHWBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTH HMH(OPMAIHIO, MOJYyYEHHYIO B
X0JI€ UCCJICTOBAHMS HIIA SKCIICPUMECHTA;

e CaMOCTOSITENIBHO (POPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJABI IO PE3yJIbTaTam
MIPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



IMPOTHO3UPOBATH BO3MOXKHOC zxaanefImee Pa3BUTHC (I)I/ISI/IIICCKI/IX mponeccoB, a
TAKKC BbIABUI'aTb MPCAIIOJIOKCHHA 00 mx Pa3BUTHHU B HOBBIX YCIOBHAX H
KOHTCKCTax.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3INYHBIE METOJIbI, HHCTPYMEHTHI M 3alpPOCHl MIPH TIOUCKE M 0TOOpe
uHGOPMAITUHU WM JAHHBIX C yU4ETOM MPeIIoKEHHONW yueOHOU (hH3HUeCcKOoi 3a1a4u;
aHAMM3UPOBaTh, CHUCTEMATH3UPOBATh W  HWHTEPHPETUPOBATH  HHGOPMAIIHIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHHUS,

CaMOCTOATEIFHO BRIOUPATh ONTHMAIBHYIO (pOpMY mpecTaBieHus nHPpOpMaIuu 1
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d HECTIOKHBIMH CXEMaMH, AarpaMMaMH, HHOU
rpaduKoOi U X KOMOMHAITUSMHU.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBbHBLIC y‘leﬁﬂble IleﬁCTBHﬂ:

B X0JI¢ OOCYXJCHUSI ydeOHOTO MaTepHasia, Pe3yJbTaToB JAOOPATOPHBIX padoOT U
MIPOEKTOB 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOi TeMbl U BBICKA3bIBATH
UJCH, HaIleJICHHBIE Ha pEIICHUE 3aJa4yd W TOJJep)KaHue OJIarokeaaTelIbHOCTH
OOIICHMS,

COTMOCTABJIATh CBOHM CYXIEHHUS C CYXKICHUSMHU JPYTHX YYaCTHHKOB HANOra,
OOHaApyXHBaTh PA3IUYME U CXOACTBO TO3UIIHIA;

BBIP2XXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATH PE3YJNbTAaThl BBIIIOJHEHHOTO (PU3UYCCKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MMOHMMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHANBUIYATLHON paOOTHI
IIPU pELIEHUU KOHKPETHON (pU3HUECKOU MPOOIEMBI;

NPUHUMATH TIEJIM COBMECTHOHM JIEATEIHPHOCTH, OPTaHW30BBIBATH ACUCTBHS IO €6
JOCTHKEHHUIO: paclpedeNiaTh poyid, OOCYXJIaTh MpOLECChl W Pe3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

BBITIOJHATH CBOIO YacTh palOThI, TOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1Mo CBOEMY
HAIPaBIICHUIO U KOOPIAUHUPYS CBOM JICUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI;
OIICHWBAaTh KadeCTBO CBOCTO BKJIaJAa B OONIMA TPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMMOICHCTBHSI.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CUTYyallUsAX, TPEOYIOUIMX MIJis
pereHns Gu3nIeCcKuX 3HAHWM;

OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0JAX NMPUHATHSA PELICHUN (MHIMBHIYaIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PELICHUN TPYIION );

CaMOCTOSATENbHO COCTAaBJISATh AJITOPUTM pellIeHUs (PU3UUECKON 3a/lauyu WM IJIaHa
UCCIIEIOBaHMS C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEIaracMble BapUaHThI PELLICHHI;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U MIpeajiaraTh miaH €€ u3MEeHEeHUS;

e OOBICHATH MPUYMUHBI JOCTUXKEHHUSA (HEJOCTHXKEHHUS) PE3YJbTaTOB JNESITEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

e BHOCUTH KOPPEKTHUBBI B JEATEILHOCTH (B TOM YHCJI€ B XOJ BBIIOJIHECHUS
(bu3MYeCcKOro HCCIE0OBaHUs WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OIMOOK, BOSHUKIIINX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTh ceOs HAa MECTO JPYroro 4ejJoBeKa B XOJI€ CIOpa WU JUCKYCCHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;

e IMpHU3HABaTh CBOE MPAaBO Ha OWIMOKY MpHU penieHuH (HU3NYECKUX 3a/ay WU B
YTBEPKJICHUSIX HA HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiy 00y4yeHust B 7 Kjiacce peMETHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

e HCIOJIB30BaTh MOHATHUS: (PU3MUYECKHE W XUMHUYECKHE SBJICHUS, HaOJIOJEHUE,
HKCIEPUMEHT, MOJIeNlb, THUIOTE3a, EAUHULBI (PU3NYECKUX BEJIUYMH, aTOM,
MOJIEKYJIa, arperaTHbI€ COCTOSIHMS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBJKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPAMOIMHENHOE),
TpaeKTOpHs, paBHOAEHCTBYyIOWAs cuia, Aeopmauus (ymnpyras, IacTUYecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

. paznuuath  sABiAeHUS (AUQQy3us, TEIIOBOE JABW)KEHHWE YacTUI[ BELIECTBA,
PaBHOMEpPHOE JBW)XEHUE, HEPAaBHOMEPHOE [IBI)KEHHME, HHEpLHUs, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO BPAILICHUS, ITepeaada TaBiIeHUs TBEPAbIMU
TeJIaMHU, >KUJIKOCTSIMU U Ta3aMH, aTMoc(epHOe JNaBlieHUE, IUIaBaHHE Tell, MpeBpallleHus
MEXaHUYECKOM SHEpPruu) Mo ONHCAHUIO UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

. pacno3HaBaTh MPOSBICHUE W3YYEHHBIX (PM3MUYECKUX SBJICHHUIA B OKPYXKAIOIIEM MUDE,
B TOM uHclie (DU3UYECKUE SIBIIEHUS B MPUPOJIE: MPUMEPHI JBWKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KUBOM U HEXXUBOW MPUPOJIE, AEUCTBUE CUJIBI TPEHUS B MPUPOJE U TEXHUKE,
BIMSIHUE aTMOC(EPHOIro JaBJICHUS Ha UBOW OpPraHu3M, IUIABaHME PBIO, pbluark B TeJe
YeJlloBeKa, NpH 3TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3a7adyy B YYEOHYIO, BBIICIATH
CYILECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUM;

e ONHCHIBaTh M3Y4YCHHBIC CBOWCTBA TeN U (UINYECKUE SBIICHUS, HCIIONb3YS
¢usznyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs, MYTh,
CKOPOCTb, CPEIHsISI CKOPOCTh, CWJa YIPYTrOCTH, CHJIa TSKECTH, BEC Tena, CHila
TpeHus, JaBiieHue (TBEPIOTO Tela, >KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHUJIA,
MexaHuveckass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3 UIIMEHT
MIOJIE3HOT'O JACHCTBUSI MEXaHU3MOB, KHHETHUYECKAsl U MOTEHLIUAJIbHAs SHEPIUs ), IPH
OINKCAaHUU MPABUILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOIB3YEMbBIX BEIMYUH, UX
00O3HAaYeHUsT M EAUHMIBI (PU3WYECKUX BEJIUYMH, HAXOJIUTh (POPMYIIHI,



CBSI3bIBAIOLIUE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTMMH BEJIWYUMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

e XapakTepH30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHUS M TPOILIECCHI, HUCIOJb3Ys
MpaBWiia CIOXKEHUA cuil (BAOJb OAHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMesa, NMpaBWIO pPAaBHOBeCHs pblyara (0J0Ka), «30JI0TOE IPABHIION
MEXaHUKH, 3aKOH COXPAaHEHHMs MEXaHWYECKOM DJHEpruu, IpU ITOM JaBaTh
CIIOBECHYIO (OpPMYITUPOBKY 3aKOHa U 3allUChIBaTh €ro MaTeMaTH4eCKOoe
BBIPAXXEHUE;

o OOBACHATH (PU3MUECKHE SBJICHMSI, MPOIECCHl M CBOMCTBA TEJN, B TOM YHKCJIE U B
KOHTEKCTE CHTyalud NPAKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BbBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 |—2 JTOrMYECKUX I11aroB ¢
Onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (U3MUYECKUX SBICHUH, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

e pemarb pacu€THble 3a7aud B 1—2 JEHCTBUS, HCHOJB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3allMChIBaTh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE BETUUYUHBI B (DOPMYJIBI U
IPOBOJUTH PACUYETHI, HAXOUTh CIPABOYHBIE JaHHbIE, HEOOXOAUMBbIE JIJIsl PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJIYYEHHON (DU3NUECKON BETMUYNHBI,

. pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXXHO pEIIMTh MpPU TMOMOIIM (PUINUECKUX
METOJIOB, B OITMCAHUM UCCIIEJOBAHUSI BBIIEIATH IPOBEPSEMOE MPEIOIO0KEHUE (TUIIOTESY),
pasinyaTh U MUHTEPIPETUPOBATH MOJYUYECHHBIN PEe3yJIbTaT, HAXOAUTh OIIMOKHU B XO/I€ OMbITA,
JIE€JaTh BBIBOJIBI IO €T0 PE3YJIbTATaM;

e TMPOBOJUTH ONBITHI IO HAOIIONECHHUIO (PU3NYECKHX SBICHUN WIH (DUIUUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh IMPOBEPSEMBbIE MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY M3 TMPEUIOKEHHOTO O0O0pYyJIOBaHMs, 3alMChIBaTh XOJ OIbITa U
bopMyIUpOBATH BBIBOBI,

e BBINOJHATH MPSMBIE U3MEPEHUS PACCTOSHHSI, BPEMEHHU, MACChl TeJla, 00bEMa, CUIIbI
U TEMIIepaTypbl C UCIHOJIb30BAHUEM aHAJIOIOBBIX W LHU(POBBIX NPUOOPOB,
3alMChIBaTh MMOKa3aHUs MPUOOPOB C YUETOM 3a/laHHOM aOCOIIOTHOW MOTPEIIHOCTH
U3MEpPECHU;

e TMPOBOJUTH MUCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PM3MUYECKOW BETUUYUHBI OT JIPYrout
C HCIMOJb30BAHMEM TMPSAMBIX U3MEPEHUN (3aBUCUMOCTA NYTHU PaBHOMEPHO
JOBWKYILErOCsl TeJla OT BPEMEHM [BW)KCHMS TeEJd, CUJIbl TPEHUS CKOJBXEHUS OT
Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEN TET U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT TUIOLIAAM CONPUKOCHOBEHUS TEN, CHIBI YIPYTOCTH OT YIUIMHEHHS MPY>KUHBI,
BBITAIKMBAIOMIEH CHIIBI OT 00bEMa MOTPYXKEHHOM 4YacTH Tela W OT IJIOTHOCTU
KUIKOCTH, €€ HE3aBUCHUMOCTHM OT IUIOTHOCTU TeJjld, OT IIyOMHBI, Ha KOTOPYIO
NOTPYKEHO TEJO0, YCIOBUI IUIaBaHUA TEJ, YCIOBUN PAaBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4€OHOTO HCCIENOBaHMs, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEeAYs NMPEIIOKEHHOMY IJIaHy, (PUKCUPOBATH PE3YJIbTAThI
MOJIYYeHHOW 3aBUCUMOCTU (PU3MUYECKUX BEJIMUMH B BHUJI€ MPEIOKEHHBIX TaOIUI U
rpauKoB, AeNaTh BBIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;



e TMPOBOJUTH KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA
KUIOKOCTH W TBEPAOrO TENA, CHJIA TPEHUS CKOJIBXEHUSA, JABIICHHE BO31yXa,
BBITAJIKUBAIOIIAS CHJIA, JCHUCTBYIOIIAsd HA IHOTPYKEHHOE B JKMIKOCTH TEJIO,
KOA(G(GUIIMEHT  TMOJE3HOTO  JIEHCTBUS  NPOCTBIX ~ MEXaHU3MOB),  CIEAys
NPEMIOKEHHOW ~ MHCTPYKIMHM: TPU  BBINOJIHEHUM  H3MEPEHHM  coOupath
AKCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYNHBI;

e coOmrofaTh MpaBWJIa TEXHUKH O€30MacHOCTH IMpH padboTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

e yKa3bplBaThb NPHUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIIUECS COCYIbI, 0APOMETp, phIYar, MOABUKHBIM
Y HEMOJIBMXKHBIN OJIOK, HAKJIOHHAS MJI0CKOCTb;

e XapaKTepU30BaTh NPUHIUIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPOM HA UX OMHUCAHMS (B TOM YHCIIE: MOAIIMITHUKHU, YCTPOMCTBO
BOJIOIIPOBO/1A, TUJIPABIMYECKUN IIPECC, MAHOMETP, BEICOTOMED, IIOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yys 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBJICHUM U HEOOXOANMbIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH NpPHUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MNPAKTHYECKOro
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMA B TOBCEAHEBHOM U3HMU AJid oOecreyeHus
0e30MacHOCTH MpH OOpalleHHH ¢ MpUOOpaMHU M TEXHUYECKUMHU YCTPOWCTBaMHU,
COXPAaHEHHUSl 370pOBbSI M COOJIOJCHUS HOPM SKOJOIMYECKOIO TIOBEJIEHUS B
OKPYKaIOIIEN CpeIE;

e OCYILECTBIIAThH OTOOP MCTOYHUKOB MHPopMauuu B MIHTepHETE B COOTBETCTBUU C
3aJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIINXCA 3HAHUM W IIYTEM
CPaBHEHHUS Pa3IMYHbIX HUCTOYHHKOB BBLACIATH MH(OpPMAILMIO, KOTOpas SBISETCS
MPOTUBOPEYUBOU HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

e HCIOJb30BAaTh TMpPU BBINOJHEHUM Y4YE€OHBIX 3aJaHUl  HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3HUECKOTO COJAEpkKaHUs, CIIPABOUYHBbIE MaTEpUalbl, PECYPChl CETH
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e CO37aBaTh COOCTBEHHbIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHMKOB MH(pOpMaAUU (PU3UUECKOTO COJIEpPKaHUsS, B TOM 4HUCIE MyOJIUYHO
nenatb  KpaTKUE COOOIIEHHMS O pe3yibTaTaX MpPOEKTOB WM Y4E€OHBIX
MCCIIEIOBAHUM, IPU ITOM TIPAMOTHO HCHOJIB30BaTh W3YYECHHBIN IOHATUWHBIN
anmnapat Kypca GU3MKH, COMPOBOXKAATh BHICTYIIJICHHE ITPE3EHTAIUEH;

e IIpU BBHINIOJIHEHUH YUEOHBIX MPOEKTOB U UCCIEIOBAaHUIN pacnpeaeisTh 00I3aHHOCTH
B IPYIIIIE B COOTBETCTBUU C MOCTABICHHBIMU 33J1a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM
IUIaHa JEeHCTBUH, aJleKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ B JEATEIILHOCTH
IPYINIbl, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJICVCTBUE, YUYHUTHIBAsE MHEHUE
OKPY’KAIOLIUX.

K koniry 00yueHust B 8 kijiacce npemMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI

oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:



MCITI0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TETJIOBOE ABMKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BEIIECTBa, KPUCTAIUIMYECKUE U aMOop(dHbIE Tena,
HACHIIIEHHBIA W HEHACBIIIEHHBI mMap, BIAXHOCTb BO3AyXa, TeMIlepaTypa,
BHYTPEHHSISI DHEPTHs, TEIJIOBOM JIBUTATEIb, S3JIEMEHTAPHBIN JIEKTPUUYECCKUM 3apsij,
AIEKTPUUECKOE M0JI€, MTPOBOJHUKU U JUAJIEKTPUKHU, TMOCTOSHHBINA AJIEKTPUUECKUI
TOK, MAarHUTHOE T0JIE;

pasnuyarh SBJIEHUA (TEIJIOBOE PACIIMPEHUE W CXKATUE, TEIUIoNepeaayda, TEII0BOe
paBHOBECHE, CMAYUBAaHUE, KaNWJUISIPHBIC SBJICHUS, HCIApEHUEe, KOHJICHCAIIMS,
IUIaBJI€HUE, KpUcTauM3auus  (OTBEpJEBAaHME), KWIIEHHE, TeIulolepeaayda
(TeTI0MPOBOIHOCTD, KOHBEKIIHS, U3ITyUYECHUE), SJICKTPU3aLUs Tell, B3aUMOJICICTBIE
3apsAI0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, JIEUCTBME MATHUTHOTO TIOJIsI HA TPOBOAHUK C TOKOM, JIEKTPOMArHuTHas
WHJYKIMS) TIO ONHCAHUIO HMX XApaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MYECKUX SBJICHUA B OKPYKAIOIIEM
MUpE, B TOM 4HClIe PU3NYECKUE SIBJICHUS B MPUPOJIC: TOBEPXHOCTHOE HATSHKEHUE U
KalWUISIPHBIEC SIBIICHUS B MPHUPOJE, KPUCTAIUIBI B mpupoje, uznydeHue ComHia,
3aMep3aHue BOJOEMOB, MOPCKUE OpU3bl, 0Opa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B arMocdepe, IIEKTPUUECTBO >KUBBIX OpPraHU3MOB,
MarHuTHoOe moJjie 3eMiid, apeid MOoI0COB, POJIb MATHUTHOTO MO JUIsl )KM3HU Ha
3emie, MOJSPHOE CHUSIHUE, TPU STOM TNEPEBOAUTH NPAKTUUECKYHO 3ajladyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHU;
OMHUCHIBATh HW3YUYCHHBIC CBOWCTBA Tel U (PuU3UUecKue SBICHHS, HCIOJIb3Ys
bu3nUecKue BeIMYUHbI (TEMIIEpaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO TETIOTHI,
yAelbHas TEIUIOEMKOCTh BEILECTBA, YJEJIbHAas TEIUIOTA IUJIABJICHUS, YIEJIbHas
TEIJIOTa MapooOpa3oBaHus, yAENbHAs TEIJIOTa CrOPaHUs TOIUIMBA, KOA(P(UIIMEHT
MOJIC3HOTO JEHUCTBUSl TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIAKHOCTh BO3/yXa,
ANEKTPUUYECKUN 3apsij, CUJIa TOKA, SJIEKTPUUECKOE HAMPSHKEHUE, COMPOTUBIICHHE
MPOBOJIHUKA, VY/AEJIbHOE COMPOTHBJICHUE BEIIeCTBA, paboTa U  MOIIHOCTH
AIIEKTPUUECKOTO TOKA), TPU OMUCAHUU MPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICI
WCIIOJB3YEMbIX BEJIMYMH, OOO3HAUYEHHUS W EIUHMIBI (PU3MYECKUX BEJIIMYUH,
HaxoAUTh (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3WYECKYIO BEJIWYUHY C JPYTUMHU
BEITUYMHAMU, CTPOUTH IpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMUNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHUS W TPOIIECCHI, MCIOJIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA,
MPUHLUAIN CYNEPIIO3UIIMU ToJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsna, 3akoH Oma i1 yyacTka 1enw, 3akoH Jlxoynsa—JIeHua, 3akoH coxpaHeHus
OHEPTUH, TIPU ATOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA W 3alUCHIBATH €r0
MaTeMaTUYECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MUECKHE TIPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIumn MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX II1aroB C



ornopoi Ha 1-2 n3y4eHHbIX CBOICTBA (PU3MUECKUX SIBICHUN, (PU3NUECKUX 3aKOHOB
W 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3agaud B 2—3 JEHUCTBUS, HCIOJB3YyS 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAIOIIUE (PU3WYECKUE BEIWYMHBL: HAa OCHOBE aHalW3a YCJIOBHS 3a7auu
3alliChIBaTh KpPaTKOE€ YCJIOBHE, BBISIBIATH HEAOCTATOK JAHHBIX JUISl pEIICHUS
3aJauM, BBIOMpPATh 3aKOHBl U (QOPMYJbl, HEOOXOIMMBbIE [UId €€ peleHHUs,
IPOBOJUTH PAcU€Thl U CPaBHUBAThH MOJYYEHHOE 3HAYCHHE (PU3NUYECKON BEITUUMHBI
C U3BECTHBIMU JAHHBIMH;

pacmo3HaBath MpPoOJIEMbl, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIM (PU3UYECKUX
METOJIOB, HCIIOJIb3YySl ~ OINKCAaHUE MCCIEAOBAaHUS, BBIACIATH IPOBEPSEMOE
IPEIO0JIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS UCCIIECIOBAHMUS,
JieaTh BbIBOJIBI,

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUH WU (PU3UUECKHUX
CBOMCTB TeNl (KaNmWUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH IpOolLlecca OCThIBAaHMS W HarpeBaHus Ipu
U3IYyYEeHUH OT I[BeTa H3JIydaroliel (morionaromie) MNOBEpXHOCTH, CKOPOCTb
UCIIApEHUs] BOJABI OT TEMIIEPATypbl JKUJIKOCTH W IUIOAAM €€ IOBEPXHOCTH,
AIEKTPU3alUs TE€I U B3aMMOJIEUCTBHE 3JEKTPUUYECKUX 3apSA0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MAarHWTOB, BU3YyaJU3alllsl MATHUTHBIX ITOJIE€N MOCTOSTHHBIX MarHUTOB,
JEUCTBHASL MarHUTHOTO MOJIS Ha NMPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSIHHOTO TOKa): (hOpMYIMpPOBATH IPOBEPSEMbIE
IPEANOJIOKEHNA, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO 000pYyI0BaHuUs,
ONKCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJBL;

BBIIOJIHATh NPSIMBIE MW3MEPEHUsI TEMIEPATypbl, OTHOCUTEIBHOW BIAXXHOCTU
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHHsI C MCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYMKOB (PU3MYECKHX BEIMYMH, CPABHUBATH PE3YyJbTaThl MU3MEPEHHUN C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKON BEIMYMHBI OT JAPYron
C HCIOJB30BAHUEM MPSIMBIX HU3MEPEHUH  (3aBUCUMOCTb  CONPOTHBIIEHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIAAU ITONEPEYHOI0 CEYEHUsS M YJEIbHOTO
CONMPOTHUBJIEHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA, HIIYIIETO Yepe3 MPOBOAHUK, OT
HaIpsHKEHUS! Ha IPOBOAHUKE, UCCIIEI0OBAHUE MTOCIIEI0BATEILHOIO U NapayieIbHOTO
COEIMHEHHUI MPOBOJHUKOB): IJIAHUPOBATh HUCCJIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIAeAYs MPEII0KEHHOMY TUIaHy, PUKCUPOBATH PE3yIbTaTh
MOJIYy4eHHOW 3aBHCHUMOCTH B BHUJAE TaOIull M TpaduKoB, JeiaTh BBIBOABI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYUH (yAeNIbHAS TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE IMPOBOJHUKA, pabOTa U MOIIHOCTb 3JIEKTPUUYECKOTO
TOKA): TUIAHUPOBAaTh HW3MEPEHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
cieysl IpeaoKeHHON UHCTPYKIIUH, U BBIYUCIATh 3HAYEHUE BEJTUYHHBL
cOoONI0aTh TpaBWila TEXHUKH OE€30MaCHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;



e XapaKTEepU30BaTh MPUHLHUIIBI JEHCTBUS M3YyUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha MX OMUCAHUS (B TOM YHCIIE: CUCTeMa OTOIUJICHUSI JOMOB,
TUTPOMETp, NapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUMK BIEKTPUUECKOM
SHEPrUH, SJIEKTPOOCBETUTENBHBIE MPUOOPHI, HArpeBaTEIbHBIC AIIEKTPOMPUOOPHI
(mpuUMepsI), SIEKTPUUYECKUE MPETOXPAHUTENH, dIEKTPOMArHUT, SJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJB3ysl 3HAHUS O CBOMCTBAaX (PU3MYECKHUX SIBICHUUA U
HE0O0XO0MbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

e pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA U MU3MEPUTENbHBIE TPUOOPHI 1O
CXeMaM M CXEMaTU4YHBIM pUCYHKaM (PKUJIKOCTHBII TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUTrATEIb BHYTPEHHErO CrOpPaHMs, dJIEKTPOCKOI,
peocTar), COCTABJISITH CXEMbI DJIEKTPUYECKUX IIENed C TMOCIe0BATEIbHBIM |
napajuyieIbHbIM COECIWHEHUEM >JIEMEHTOB, pa3iuyas YCIOBHblE OOO3HAYEHUs
AIIEMEHTOB JJIEKTPUUYECKUX LENIEH;

e TMPUBOAUTH MTPUMEPHl (HAXOAUTH HMHPOPMALUIO O TMPUMEPaAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NUECKUX 3HAHUI B MOBCEIHEBHOM XHM3HU Uid OOecredeHus
0e30MacHOCTH MpH OOpalleHHH ¢ NpUOOpaMHU M TEXHUYECKUMHU YCTPOWCTBaMHU,
COXpaHEHUs! 3J0pOBbS M COOJIIOACHHS HOPM DHKOJOTMYECKOTO TIOBEJACHHS B
OKPYKaIOIIEN CpeIE;

e OCYHIECTBIISITh MOMCK MH(poOpMauuu (usnueckoro cojaepkanus B MHTepHete, Ha
OCHOBE HMMEIOLIMXCSI 3HAHUW WU IyTEM CPaBHEHHUs JTONOJHUTEIBHBIX HCTOYHHKOB
BBIACIIATh MH(POPMALMIO, KOTOpPas SBISAETCS MPOTHBOPEUYMBON HIIM MOKET OBITH
HEJIOCTOBEPHOM;

e HCIOJb30BAaThb MpPU BBINOJHEHUU YYEOHBIX 3aJaHUM  HAYYHO-TOMYJISIPHYIO
JAUTEpaTypy (PU3NYECKOro COJEp>KaHus, CIPAaBOYHBbIE MATE€pPHalbl, PECYypChl CETU
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MUCHbMEHHBIE M KpaTKHWE YCTHbIE COOOLIEHUs, 0000mas
UH(GOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOIO COIEPKAaHUS, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATh PE3yJbTaThl IMPOEKTHOM WM HCCIIEI0BATEIbCKON
JNESATENbHOCTH, MPU 3TOM TPAMOTHO MCIIOJIb30BATh HW3YYECHHBIM NOHATUNHBIN
anmnapar Kypca (U3MKU, CONPOBOXKIATh BHICTYIVICHHE MTPE3CHTALINEH;

e IMpPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBAHUNA (DU3MUYECKUX MPOILIECCOB
pacnpenenatb OO0S3aHHOCTM B TpYIIE B COOTBETCTBUM C IOCTaBJIEHHBIMU
3a/layaMy, CJEIUTHh 3a BBIINOJHEHHWEM IUIAHA JEHCTBUA M KOPPEKTHPOBAThH €ro,
aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJ B JAEATEIBHOCTb IPYIIIbI, BHICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCICTBUE, TMPOSBISAA  TOTOBHOCTh  pa3peliarhb
KOH(JIUKTBHI.

K koHiy oOyueHuss B 9 kjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCST YMEHUI:

e HCINOJb30BAaTh TMOHSATHS: CHUCTEMa OTCYETa, MarepualbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHUYECKOTO  JBIKEHUs,  aepopmauus  (ympyras,
IUIACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U



neperpy3ku, LHEHTP TSHKECTH, a0CONIOTHO TBEPJIOE TEIO, LIEHTP TAKECTU TBEPAOTO
Tejaa, paBHOBECHE, MEXaHWYeCKHWe KOJeOaHWsi W BOJHBI, 3BYK, HH(QPa3BYK H
yIIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJIHBI, IIKajla 3JEKTPOMArHUTHBIX BOJH, CBET,
OMU30PYKOCTh U JAIbHO30PKOCTh, CHEKTPHI MCIYCKaHHUS W TOTJIOUICHHS, anbda,
0eTa- U TaMMa-u3Ty4YeHUs, U30TOMbI, IEPHAS DHEPIETHKA;

pasznuyaTh siBJeHUs (paBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEWHOE JABUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBWXKEHUE, CBOOOAHOE IMaJeHuEe Tel,
paBHOMEPHOE JBUKEHHE 10 OKPY)XKHOCTH, B3aMMOJEWUCTBHE TEJ, PEaKTUBHOE
JBIDKEHUE, KOJIeOaTEIbHOE IBIKCHHE (3aTyXaroIIne M BBIHYK/ICHHBIE KOJIeOaHus),
pE30HaHC, BOJHOBOE  JBWJKEHHE, OTpaXXEHUE  3BYyKa, MPAMOJUHEHHOE
pacnpocTpaHeHue, OTpaKeHHE U TPeIOMJICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CHEKTP U CI0KEHHUE CHEKTPATbHBIX
[[BETOB, JMCIIEPCHSI CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HHKHOBEHHE
JUHENYaTOro CHEKTpa U3IY4YEHHs) IO OMMCAHUI0 MX XapaKTEpHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUYECKUX SIBICHUN B OKpYXKarolleM
mupe (B TOM uyHclie (U3MYECKHe SIBICHUS B MPUPOJE: MPUIUBBI M OTIHUBBI,
nBmkeHne TutaHeT COMHEYHOM CHCTEMBl, PEaKTUBHOE JABM)KCHHE JKHBBIX
OpPraHMU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IlyHaMH, 3XO0, LIBETA TeJl, ONTHUYECKUE SIBJICHUS B MPUPOJE, OMOIOTUYECKOE
NEHCTBUE BHUIMMOTO, YIBTPadUOIETOBOTO U PEHTICHOBCKOTO U3Iy4YEHHH,
€CTECTBCHHBII PaJMOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, pPagHOaKTHUBHOE
U3y4YeHUE TPUPOTHBIX MHUHEPAJOB, NCHCTBHE PaJMOAKTUBHBIX M3IyYCHHUU Ha
OpPraHM3M YeJIOBEKa), MPHU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3ajady B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

OMHUCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PHU3WYECKHE SBICHUS, HCIOIB3YS
dusznyeckne BeMWUMHBI (CpeoHST W MTHOBEHHAsh CKOPOCTh Tela TpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MepeMeIIeHre, MyTh, YII0Bas CKOPOCTh,
CHJIa TPEHUs, CUJIa YIPYrOoCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOAHOIO MaJIeHus,
BEC Tejla, UMIYJbC Tejla, UMITYJIbC CUJIbl, MEXaHHW4YecKas padoTa W MOILHOCTbD,
NOTEHIIMANbHAST DHEPrHWsl Tela, TMOAHATOTO HAaJ TOBEPXHOCTHIO  3EMIIH,
NOTEHIMATbHASI DHEPTUS CXKATOW TPYKHUHBI, KWHETHUYECKas DHEPIHs, TIOJHAs
MEXaHUYeCKasl SHEprusi, Mepuol U 4acToTa KoJieOaHW, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb NPEJIOMIICHUS CpEabl), IpU
ONKCAaHWUU TIPABWJIBHO TPAKTOBATH (PU3WYECKUI CMBICT HCIOJIB3YEMBIX BEIUYHH,
00O3HAaYeHUsT M EAUHMIBI (PU3UYECKUX BEJIUYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JaHHYIO (PM3WUECKYIO BEJIMUMHY C IPYTUMH BEIUYUHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBIICHUS M TPOLIECCHI, HUCIOJIb3Ys
3aKOH COXpaHEHUS OHEPTruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHIIMII
CYTIEPTIO3HIINU CHJI, TPUHIIUIT OTHOCUTENbHOCTH [ anues, 3akonsl HproTOHA, 3aKOH
COXPAaHEHHUS MMIIYJIbCA, 3aKOHBI OTPAXEHHs U TMPEIOMIICHUS CBETa, 3aKOHbI



COXPAHEHUs 3apsiIOBOTO MU MAacCOBOTO YMCEN MPHU SACPHBIX PEAKLUUX, PU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE
CUTyallull MPAaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATH PUUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ ONOPOM Ha
2—-3 W3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHUM, (UINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEWN;

pemaTh pacu€THble 3aj]ayu (OMUparoIIvecss Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIOJIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3NUECKUE BETMUHUHBI: HA OCHOBE
aHaJlM3a yCJIOBHUS 3a/1aydl 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEIOCTAIOIINE
WK U30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE MIJIs
pelieHusi, MPOBOJIUTH Pacy€Thl M OLEHUBATh PEATMCTUYHOCTH MOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEINUNHBI,

pacrno3HaBaTh MHPOOJIEMbl, KOTOPbIE MOYKHO PELIUTh MHpPU MOMOLIM (HU3HUECKUX
METOJIOB, HCIIOJIb3YySl ~ OINKCAaHUE MCCIEAOBAaHUS, BBIICIATH IPOBEPSEMOE
MPENONIOKEHNE, OICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS MCCIEIOBAHMUA,
JIeNaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (U3UYECKUX SBJICHUH WU (PU3UUECKHUX
CBOMCTB TeJl (M3ydeHHE BTOpPOro 3akoHa HbOTOHA, 3aKkOHa COXpaHEHUs IHEPIUH,
3aBHCHMOCThH TEpHOJa KOJICOaHWH MPYXKUHHOTO MAasTHUKAa OT Macchl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBHUCHUMOCTh OT AaMIUTUTYJbl MalbIX KoJieOaHui,
NPSIMOJIMHEMHOE PACIpPOCTPaHEHUE CBETA, PA3IOKEHHE OENoro CBeTa B CIEKTD,
U3y4EHUE CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKaje U CBONCTB H300pakeHUs
npeaMeTa B cOOMparolel JInH3e, HaOJI0JEHUE CIUIOIIHBIX U IMHEHYaThIX CIEKTPOB
U3JIyYEHHSI): CaMOCTOATENbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO Habopa
00OpyIOBaHUs, OMHCHIBATH XOJl OMBITA M €ro pe3ylabTaThl, (OpPMYIHPOBATH
BBIBO/IbI;

IPOBOAUTH NMPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeaessis cpeiHee
3HaYeHHE H3MepsieMON BeIMuuHbI ((POKYCHOE paccTosiHHE cOOMparouiei JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOCc00a U3MEpEeHUs (M3MEPUTENBLHOTO TPUOOpa);
MPOBOIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH C HCIIOIH30BAHUEM
OpSIMBIX M3MEPEHHH (3aBUCUMOCTh IMYTH OT BPEMEHU NpPHU PaBHOYCKOPEHHOM
NBUKEHUM 0€3 HavyalbHOM CKOpPOCTH, IepHoja KoyieOaHUl MaTeMaTH4ecKOro
MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXCHHsI CBETa OT yIJla aJCHUS U
yriaa TpeNIoMJIeHHs OT  yIjla TajeHus): IUTAaHUPOBAaTh  MCCIEIOBAaHHE,
CaMOCTOSITENTLHO COOMpPaTh YCTaHOBKY, (UKCHPOBATh PE3YNbTAThl MOIYYCHHON
3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUAE TaOJMIl U IpadUKOB, AeJIaTh BBIBOJBI
10 pe3yJibTaTaM HCCIeI0BaHNUS;

POBOJNTH KOCBEHHBIE M3MEpPEHUs (PU3NYSCKUX BEITUYHMH (CpeaHSsi CKOPOCTh U
YCKOpEHHEe Teja TpPH PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOIHOTO
naJeHus, KECTKOCTh MPYKUHBI, KOOPPUIIMEHT TPEHUSI CKOJIbKEHHSI, MEXaHUUECKast



paboTa M MOIIHOCTb, YacToTa W TMepuoja KOJeOaHMM MaTeMaTUYeCKOro M
NPY>KUHHOTO MAasTHUKOB, ONTHYECKasl CUJla COOMpAroIeil JIMH3bI, palnOaKTUBHBIN
¢oH): MIAHUPOBATH H3MEPEHHUs, COOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUS, CEAYS MPEII0OKEHHON NHCTPYKIIUH, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBl W aAHAJWM3UPOBAaTh IOJYYEHHBIE PE3YIbTAaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

coOMoaTh TpaBWJIa TEXHUKHM Oe30macHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKUA M3YUYEHHBIX (DU3UUYECKUX MOJENE: MaTepHaIbHAS
TOUYKa, a0COIIOTHO TBEPIIOE TEJIO, TOYCUHBIA MCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepu30BaTh NPUHLUIBI JEUCTBUS H3YYCHHBIX MNPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMNOPOM Ha HMX ONUCAaHUA (B TOM 4YHUCIE: CHUIOMETp, IAaTUUKHU
IIOJIOXKEHUS, PACCTOSIHUS W YCKOPEHHMs, paKeTa, 5XOJOT, OYKH, IIEPUCKOIL,
¢doroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucnosb3yst 3HaHUS O CBOMCTBAX (PU3NYECKUX SIBJICHUN U HEOOXOUMbIE
(bu3nYecKne 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMAaTUYHbIE€ PHCYHKHM HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJIOTMUECKHUX MPOLECCOB IpU
pelIeHnn y4yeOHO-IPAKTUUECKUX 3a7ay, ONTHYECKHUE CXEMBbl ISl IMOCTPOCHMS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

IPUBOJNUTH MpPUMEPHI (HAXOAUTh HH(MOpPMALUIO O MpUMEpax) MPAKTUYECKOIro
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHWA B TOBCEAHEBHOM XU3HU JJiA 0OecreyeHus
0e3omacHOCTH TMpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKHUMH YCTPOMCTBaMH,
COXPAaHEHHUSl 370pOBbSI M COOJIOJCHUS HOPM SKOJOIMYECKOrO TIOBEJIEHUS B
OKPYKaIOIIEN CpeIe;

OCYUIECTBJIATh TOMCK HWH(popMaluu ¢uznueckoro coaepxxkanus B MHTepHere,
CaMOCTOSITENILHO (HOPMYIHpPYsI MOMCKOBBINA 3aMpoc, HAXOAUTh MYTU OIpeAeTCHUsS
JIOCTOBEPHOCTH MOJY4YeHHOM HH(OpMalMu Ha OCHOBE HUMEIOUIMXCS 3HAHUW U
JIOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIIOJI30BaTh IPU  BHIMOJHEHUH Y4YEOHBIX 33JaHU  HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3HUECKOTO COJAEpKaHUs, CIIPABOUYHbIE MaTEpUalbl, PECYPChl CETH
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3fgaBaTh COOCTBEHHbIE TMCHMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO COJEpkKaHUs, MyOIMYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHON WJIM UCCIIEN0BATENbCKOM NESITEIbHOCTH, PU
3TOM TPAMOTHO HWCIIOJb30BAaTh HW3YYECHHBIM NOHATHUMHBIA ammapar HU3y4aeMoro
pa3nena (QU3MKM M COMNPOBOXKIATh BBICTYIUICHHE Npe3eHTalueld C ydEToMm
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
R https://m.edso00.ru/7f416194
N bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHUSI 2 1 o 6104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.eds00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bu6mmorexa [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIE COCTONHI Befmectsa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4eCcKOe IBUKEHIE 3 nbmroTexa LO

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

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK



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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. Ilepenaya napieHus TBEPAbBIMU 3 bubnuorexa [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapetine KuKocTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATvocheproe rapnerne 6 https://m.edsoo0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora u mommOCTS 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MeXaHH3MEI > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
53 Mexanmreckas sHepris 4 1 https://m.edso00.ru/7f416194
Wroro no pazmeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4yectBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero U3y4eHus o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

®usuka — HayKa O pUpOE.
1 SABnenus npupoasl. Prusnyeckue 1
SIBJICHUSI

Mexanu4deckue, TEIUIOBEIC,
2 ANIEKTPUYCCKHE, MATHUTHBIC, 1
CBETOBBIE, 3BYKOBBIC SIBIICHUS

duznyeckne BETUYUHBI U UX
U3MepeHne

VYpok-uccnenosanue "HM3mepenue
TEMIIEPATYPHI IPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4nuKa TeMneparypbl”

Kax ¢usuka u gpyrue
€CTECTBEHHbIE HAYKU U3Yy4aloT
npupoy. EcTecTBeHHOHay4HbIN bubnnorexa [JOK
MeTroA no3Hanusa. Onucanue https://m.edsoo.ru/ff09f72a

(U3HYECKUX SIBJICHUN C TIOMOIIIBIO
Moaenen

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NaJbHOCTh MOJETA
[IapyKa, IYIIEHHOT O

TOPU30HTAILHO, TEM OOJIBIIIE, YeM



https://m.edsoo.ru/ff09f72a

OoJpIIIe BhICOTA ITycKa"

Crtpoenue BemecTBa. OMbITHI,

bubmuoreka [JOK

! JIOKASLIBAIOLIAC JIMCKPCTHOC https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBM>KeHUE 4acTHIl BEIIECTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJTI0ICHUIO TEIIOBOTO
PaCIIMPEHHS Ta30BY
10 ArperatHple COCTOSIHHS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edso0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIbI
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE Bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bu6mmorexa [IOK
13 Cropocts. EAuHHLEI CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHM IBH>KEHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akoH uHEPITUH.
15 B3anmoneiicTBue Ten Kak mpuIMHa bubmuotexa [JOK
W3MEHEHUS CKOPOCTH JIBUKEHUS https://m.edsoo.ru/ff0a0c10
Tel
16 [TInoTHOCTH BemecTBa. Pacuer bubmuoreka [JOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

Macchl 1 00beMa TeJia Mo €ro
IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee

Jlaboparopnas pabota

17 «OmnpeneneHne MIOTHOCTH
TBEPJIOTO TENA»
18 Pemenue 3agau mo teme bubmuorexa [JOK
"ITimoTHOCTH Bemecrna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTHKa
19 B3auMoJiericTus tein. Cuita
ynpyrocti. 3akoH ['yka
Jlaboparopuas padota «3ydeHue
20 3aBUCHMOCTH PACTSHKCHHS
(medopmanun) MpyKUHBI OT
MIPUIIOKEHHOM CHUITBD)
21 SIBnenune Tarorenusa. Cujia TSHKECTH
CBsI3b MEXK]Ty CUJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemienue bubmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuia Tsokect"
nJja TSHKECTH Ha X
23 SnaHeTax.e;Dmqueil:I)(}I]/Il; bubmorexa HOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TIAHET
bubmuorexa [JOK
24 Hsmeperme cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
26 Crno)xeHue IByX CHII, bu6mmoreka [JOK



https://m.edsoo.ru/ff0a0fee
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

HAaIMpPAaBJICHHBIX MO OJTHON MPSMOM.
PaBHOnelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70

27

Permrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"

28

TpeHue CKOIbXEHUsI U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «M3yuenue
3aBUCHMOCTH CHJIBI TPCHHSI
CKOJIB)KEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IMOBEPXHOCTEMN»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agayd Ha onpeneneHue
PaBHOJECUCTBYIOIIEH CUIIBI

31

Pemenne 3agad mo Temam: «Bec
tenay, «['paduueckoe
n3o0paxeHue cumy, «CHIIb,
«PaBHOZIEHUCTBYIOILIAS CUID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo Temam:
«MexaHU4YeCKOoe IBHKECHUE,
«Macca, III0THOCTBY, «Bec Tenay,
«['papuueckoe nzoOpakeHue cui,
«Cunb»

33

Hasnenne. CriocoObl yMEHbILIEHUS
1 YBCIIUUCHUA OaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBreHwue ra3a. 3aBUCUMOCTD
JIaBJICHHS Ta3a OT 00bEMa,
TeMIepaTypsl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenava naBneHus TBEPILIMHU

35 TeJIAMHU, XUIKOCTSIMH U ra3aMu bubnnorexa [IOK
» HHL ) https://m.edsoo.ru/ff0a25b0
3akoH [Tackansg
JlaBlIeHHE B KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CHJIBI Enbmaorexa IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3amad o reme «JlaBiaeHue
37 B )KMIKOCTH U rase. 3aKoH bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2826
ITackansay
bubmuoreka [JOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'uapasnuueckuii npecc Eubmorexa TOK
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKUJIKOCTHBIA HACOC
AtMmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHUS BO3 HOM
41 036&:110111(1/1 3emiin 3;SYI;J:I/IMOCTB bubnmorexa LHOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIeHUS OT
BBICOTHI HaJl YDOBHEM MODPS
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bubnuorexa [IOK
nasneHus. OneitT Toppuderm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEPHOTO
44 aBJIEHUS OT BHICOTHI HA, OBHEM Eubmiorexa IOK
A Yp https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapometp-anepouns. Atmocdeproe bubnuorexka [JOK
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AaBJICHUEC HA PA3JIMYHBIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

46

Pemrenue 3agaud mo reme "
AtMocepHoe naBieHue"

47

JleiicTBUE KUIKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3276

48

Jlaboparopnas pabota
«OmnpezeneHre BhITAIKMBAIOIICH
CHUJIbI, ICVCTBYIOILIEH HA TENO,
MOTPY>KEHHOE B KUJKOCTH)

bubmuorexa [JOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccrenoBanue 3aBUCUMOCTH Beca
Tena B BOJAE OT 00bEéMa
MOTPY>KEHHOU B JKUKOCTh YaCTH
Tema»

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

50

IInaBanue Texn

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

51

JlaGopaTtopHnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOJIKA U
ONpe/CIICHUE €€
rpy30noabEMHOCTH"

52

Pemenue 3aga4d mo TemMam:
«IInaBanue cynos.
BosnyxorutaBanue», «/laBnenue
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Konrponsnas padora no reme
«JlaBIieHHE TBEpPABIX Tel,



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a3654

}I(I/I,[[KOCTeﬁ Hu 1ra3oB»

bu6mmoreka [JOK
>4 Mexanieckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
> MoreooTs. EAUHIIE MOIIHOCTH https://m.edso0.ru/ff0a382
Ypoxk-uccienoanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
noabéMe o Jjiectauie"”
57 IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecue cun Ha peiuare
Prruaru B Texuuke, ObITY U
npupoe. JlabopaTopHas pabora bubnnoreka [JOK
58 . 0.5
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbIyara
59 Pemenue 3aa4 o Teme «Y cloBuUs bu6mmoreka [IOK
PABHOBECHSI pbI4yara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro neicTpust
50 Mexanusma. Jlaboparopnas pabora 05
«M3mepenne KI1/I HaknoHHON
MIJIOCKOCTH
61 Pemenue 3amay mo reme "Pabora, bu6mmorekxa [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEprusl.
62 Kunetnueckasd 1 moTeHIaIbHASA bubmorexa [IOK
https://m.edsoo.ru/ff0a4252
SHEPTUs
63 3aKOH COXpaHEHHUsI MEXaHUYECKON bubnmnoreka [JOK
SHEPTUU https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 110 TEME 1



https://m.edsoo.ru/ff0a3f82
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"DKCepuMEHTAIbHOE
onpe/eIeHUEe N3MECHECHHS
KHHETHYECKOM 1 MOTESHIINAILHON
SHEPTHH MPU CKATHIBAHUH TEJIa IO
HaAKJIOHHOH IINTOCKOCTH"

Konrponsnas padora no reme

65 1
«PaboTa u MOIHOCTb. DHEPTHUs»
PesepBusblii ypok. PaGora ¢
66 TGKC'I;aMI/I HOYI;eMe "MexaHudeckoe 1 Eubmiorexa ITOK
| https://m.edsoo.ru/ff0a4ee6
JBUKEHUE
PesepBusblii ypok. PaGora ¢
67 TGKC"I;aMI/I Hoer)eMe "JlaBieHue 1 Bubmorexa LIOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B
PesepBHblit ypok. Pabora ¢
68 TekcTaMu 1o teMe "Pabora. 1
MomnocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME
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https://m.edsoo.ru/ff0a4ffe




