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IosicHuTeIbHAS 3aIUCKA
Conepxxkanue yueOHOro Kypca
I[Inanupyembie pe3yabTaThl

IIporpamMmMma padoThI C OTCTAIINMMH 00Y4AIOIIMMHUCS, JeMOHCTPHUPYI0-
UMM CTA0OWJILHO HU3KHe 00pa3oBaTe/bHbIe Pe3yJbTaThI

IMoypouHo-TeMaTH4YeCKOe MJIAHUPOBAHHE

6. IlepeuyeHb yueOHO-MeTOAMYECKHUX CPeACTB 00yueHuss, JOP (31eKTpoH-

HBIX 00pPa30BaTeIbLHBIX PECYPCOB)

IlepeueHb 00s13aTeIbLHBIX JJA00PATOPHBIX, IPAKTHYECKUX, KOHTPOJIb-
HbIX M IPYTUX BHIOB padoT

KpuTtepun u HOpMbI OLIEHKH Pe3y/IbTATOB 0CBOEHHS NIPOrPaMMBbI 00y-
YaIMUMUcH U ¢cGpopMHUPOBAHHOCTH Y'Y /|



1. losicHuTeIbHASA 3aNIHCKA

[Tporpamma no ¢u3uke Ha ypoBHE 6a30BOro 001ero o0pa3oBaHusl COCTaBICHAa HA OCHOBE
MOJIOKEHUH U TpeOOBAHUHM K pe3yibTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOH 0Opa3oBa-
TenpHON porpamMmel, ipeactabieHHor B ®I'OC OO0, a takxke ¢ yueToM ¢eaepaabHoil padoyeit
nporpamMmMbl Bociutanus 1 KoHuenium npenogaBanus yaueOHoro npeamera «Dusnukay.

Copepxanre mporpaMmbl 10 (PU3UKE HAMPABICHO HA M3yYeHUE €CTECTBEHHOHAYYHOH Ipa-
MOTHOCTH Y4YallMXCi M U3y4eHUE OpraHu3auuu (QU3uMKd Ha JAEATeIbHOCTHOM ocHOBe. B mpo-
rpaMMe 1o (U3HKE HAOIIOMAI0TCS BO3MOXXHOCTH HM3YYCHHS MPEJAMETOB B paMKax TpeOOBaHUU
dI'OC OOO K cTaHAaAPTHBHIM JUYHOCTHBIM U METAINlPEAMETHBIM pe3yjIbTaTaM 00yUYeHUS, a TaKKe
MEXXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX IMPEIMETOB Ha ypoBHE 0a30BOro odmero oopaso-
BaHUA.

[IporpamMma mo (u3uke ycTaHaBIMBAaeT OOMIMK y4yeOHBIH MaTepuan Mo rogamM oO0y4deHHs
(mo kyaccam), mpejularaeT IpPUMEPHYIO IOCIEI0BaTEIbHOCTh U3YUYEHUS TEMbI, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COCPKAHUS U YUETE BO3PACTHBIX EPUOI0B O0yUCHUSI.

[Iporpamma mo ¢usuke pazpadoTaHa ¢ LEIbI0 OKa3aHHsSI METOJUYECKON MOMOIIY YUUTETIO
B cO37aHUH paboyeil MporpaMMebl 0 y4eOHOMY MPEAMETY.

Ouszuka SBISETCA CHUCTEMOOOPA3yIOUM JUIsl €CTECTBEHHOHAYYHBIX HAy4YHBIX OOBHEKTOB,
3aKOHBI UCXOJIST U3 OCHOB IPOIIECCOB U SBJIICHUM, U3y4aeMbIX XUMHUHU, OUOJIOTHH, aCTPOHOMUU U
¢usnueckoil reorpaduu, BHOCHT BKJIaJ B TOJYyYEHUE ECTECTBEHHOHAYYHOW KapTUHBI MHUDA,
obecnieunBasi HanOomee gusndeckue GopmMbl MPUMEHEHUST HAYYHOT'O METOJIa TIO3HAHMSI, TO CTh
BBIXOJ] U3 MOCJEI0BATENbHBIX 3HAHUN. O MUD.

OpnHa U3 II1aBHBIX 3a7a4 00IIECTBEHHOI0 00pa30BaHus B MOCIEI0BATEIBHOM 00pa30BaHUU
3aKJIoyvagach B paHHEH eCTeCTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpece K HayKe Cpeau ydallux-
csl.

O6yquI/Ie (1)I/I3I/IKC Ha 0a30BOM YPOBHEC IipeAnojaract BJIAACHUC KOMIICTCHTHOCTBIO, Xa-
paKTepI/BYIOIJ_Ieﬁ C€CTCCTBCHHOHAYYHYIO I'PAMOTHOCTL:

Hay4YHOC 00BsICHEHHE HBJ'ICHI/II\/’I;
OLICHMUBATh U ITIOHUMATh 0COOCHHOCTH Hay4YHBIX HCCH@HOB&HHﬁ;
HHTCPpHIPCTUPOBATH NAHHBIC K UCHIOJIB30BATh HAYUYHBIC JOKA3aTCIIbCTBA JIA ITOJIYUCHUS BBIBOJOB.

Ienu m3ydenus: GuU3MKKU Ha ypoBHE 6a30BOro obiero odpasoBaHus Heooxonumo B KoH-
LEMIUK TIpenoAaBanus yueOHoro mpeamera «Pusuka» B oOpa3oBaHuM opraHuzammii Poccuii-
ckoil Denepaliuy, peaau3yolX OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPAMMBI, YTBEPKAECHHON
pemienneM Komnernn MunucrteperBa npocseieHus: Poccuiickoit ®enepaunun (mpoTokoa ot 3
nexadbps 2019 r. Ne [TK4BH).

Hean n3ydyenus pu3nKu:

MpUOOpEeTeHnEe WHTEpeca W CTPeMJIEHUs OO0ydYarolMXCs K HAyYHOMY HU3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAayYHBIX METOJAX IMO3HAHWSA M YIPABICHHE HCCIIEI0BATEIbCKUM
OTHOILIEHUEM K IIPUPOJHBIM SBICHUSM,;



METO/bl HAYYHOTO MHUPOBO33PEHMS KaK pe3yJabTaT M3Y4eHHUs OCHOB MaTepuu M (pyHIaMEeHTalb-
HBIX SIBICHUHN QU3UKU;

MPEJCTAaBICHHbIC POIUKH (DU3UKH VIS PA3BUTHUS APYTHX BUIOB HAYKH, TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEICTAaBICHHBIX BO3MOXKHOCTEH 0 Oyayiiem Oynyiiel mpodeccrnoHalbHOM AeaTenb-
HOCTH, CBA3aHHOM ¢ (PM3UKOI, TOATOTOBKA K MEPCIIEKTUBY O0YYEHUS B 3TOM HAIPABJICHUH.

JlocTrkeHrne 3TUX IeNiel porpaMMebl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIero o0paso-
BaHMS NIPU PEIICHUH CICAYIONINX 3a1aY :

MpUOOpeTeHne 3HAHUW O CIIOKHBIX KOHCTPYKIMSIX BEIIECTB, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npruoOpeTeHne YMEHUH OIUChIBaTh U OOBACHATH (DU3UUYECKUE SIBJICHHS C HCIOJIb30BAHHUEM
MMEIOIINXCST 3HAHWM

OCBOEHHE METOJIOB PELICHUS MPOCTEHIINX PACYETHBIX 3aJay C MCHOJb30BaHUEM (HU3HUECKUX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

MIPOBEJICHUE YMEHHM HAOIO/IEHUS 32 MPUPOAHBIMU SIBICHUSMHU U MIPOBEICHUS OMBITOB, JTabopa-
TOPHBIX PabOT M IKCIIEPUMEHTAIBHBIX MCCICIOBAHUN C MCIIOIB30BAHUEM H3MEPHUTEIBHBIX MPHU-
00pOB;

OCBOEHHE MPUEMOB paboT ¢ HHPOpMAIUEH 0 (PU3HMUSCKOM COJICPKAaHUH, BKITFOYAs HHPOPMAITHIO
0 COBPEMEHHBIX JOCTUKEHHIX (DU3UKH, aHATU3 U KPUTUYECKOE U3MepeHue HHPOpMAIUH;
3HAKOMCTBO €O cepamu MpoPeCCHOHATHHON IEATSIBHOCTH, TIEPEX0Ibl C (PU3UKOW M COBPEMEH-
HBIMH T€XHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.

[To n3ydyenuto pusuku (0a30BbI ypoBEHB) HAa YpOBHE 0a30BOro oOIIero oOpa3oBaHus OT-
BOJUTCS B 7 Kiacce — 68 yacoB (2 yaca B HEJIEIIO

2. CoaepkaHue V4e0HOr0 Kypca

Paznen 1. ®u3uka u ee POJb B IIO3HAHUH OKPYKaAIOIIEro Mupa.

®usnka — Hayka o npupone. SABnenus npuponbl. Pusznyeckue SBICHUSA: MEXAHWMYECKHE,
TEIIOBBIE, dJIEKTPUUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ousnyeckue  pasmepsl. U3mepenune  ¢usnueckux  BeauuuH. Pusumdeckue  npudo-
pel. [TorpemHocTs u3MepeHnii. MexxayHapoaHast CUCTEMa YCTaHOBKH.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKHU M3y4daloT NMpupoay. EcTecTBeHHOHAYYHBIN Me-
TOJ TIO3HAHMS: HAOJIO/IEHNE, TOCTAHOBKA HAYYHOT'O BOMIPOCA, BBIJIBIKEHHUE THUIIOTE3bI, IKCIIEPHU-
MEHT IO BHEIIHEW rumnorese, 00bsiICHeHne Ha0moAeHus sBieHus. Onucanue pusnueckux Tpedo-
BaHWH C TTOMOIIILIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.
2. @usuyeckue NpuOOPHI U MPOBEACHNE U3MEPEHHUM OOBIYHBIM U LIU(PPOBBIM TPHOOPOM.

Jlabopamopuvie pabomol u onvimol.

OmnpeneneHue IEHbI JeJIEHUS U3MEPUTEIBHOTO IPHOOpa.
N3mepenue paccTossHAMN.

W3mepenue o6bema KUAKOCTH U Tejla Telna.
Omnpenenenue pa3MepoB MaJIEHbKUX TeJl.

=



5. H3mepeHue TemnepaTyphl IIPU TOMOIIY KUIKOCTHOIO TEPMOMETpPA M JaTUUKa TeMIlepa-
TYPBI.

6. IlpoBeneHue ncciaenoBaHUsl KOHLUENTYalbHBIX TMIIOTE3: NAJbHOCTh IOJIETA LIapUKa, IYy-
IIIEHHOT'O 110 FOPU30HTAIIHU, TeM 00JIblIe, 4eM OO0JIbIIE BBICOTA Ma/ICHUS.

Pasznen 2. [lepBoHayasibHbIE CBeIeHNUs O MOCTPOEHUH BelllecTBA.

CTpocHHE BEIECTB: aTOMBI M MOJICKYJIbI, HX pa3Mepbl. OMBITHI, JOKA3bIBAIOIIHE CTPOCHUE
00BEKTA.

JIBrxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBHKEHHUS YACTUIl C TEMIlepary-
poii. BpoyHoBckoe nBumxkeHue, nuddysus. BaumonelicTBue 4acTUIl BEIIECTBA: MPUTSIKCHUE H
OTTAJIKUBAHHUE.

Al"pel"aTHBIe COCTOsAHHA BCHICCTB:. COCTAaB Ira3oB, }I(H,Z[KOCTeﬁ u TBépI[BIX (KpI/ICTaJ'IJ'II/I‘IC-

CKI/IX) Tea. B3aumocBs3b MCKAY SABJICHUAMU B PA3HBIX aArp€raTHbIX COCTOAHUAX U UX aTOMHOMO-
JICKYJISIPHBIM CTPOCHUCM. OcobeHHoCTH arperaTHbIX YCTpOﬁCTB BOJBI.

Jemoncmpayuu .

—_

HaGtotenne 6poyHOBCKOTO JIBHYKEHHUSI.

2. Habmonenue nuddysun.

3. HaGmroneHue 3a HampaBiICHUEM, OOBSICHIEMBIM MPUTSHKCHUEM MM OTTAJIKHBAHHCM Ya-
CTHI] BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OueHka 1uamMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM (PoTorpaduii).
2. OmnbIThl 10 HAOTIOAEHUIO TEIJIOBOIO PACIIUPEHHUS ra3a.
3. OnbITel OOHApPY’KEHBI MO AEHCTBUIO CUIIOBOTO MOJIEKYJIIPHOTO MPUTSKEHUSL.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanunyeckoe nBrxeHue. PaBaomepHoe u HEPaBHOMEPHOE JBUKE-
Hue. Ckopoctb. CpeliHsiss CKOPOCTh NPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTw M BpeMeHH
JBAKEHUS.

SIBnenue HWHCPILIUH. 3aKkoH HWHCPLUH. BzauMmogeiicTBue Tenl Kak [MpUiIrHa U3MCHCHUS CKO-
POCTHU ABUKCHHUA TCJIA. Macca kak MEpa MHCPTHOCTHU TEJIa. II10THOCTH BelIECTBA. CBs3b 1JI0T-
HOCTH C COACPIKAHUCM MOJICKYJI B CAUMHUIIC o0beMa BE€IICCTBA.

Cwia Kak XapakTepHCTHKa B3auMojaeucTBus Ten. Cnina ynpyroctu W 3akoH [y-
ka. MI3MepeHue cuiibl ¢ MOMOIIBI0 JWHAMOMETpA. SIBIeHue TAToTeHHs U cuia Tsbkectu. Cuna
TSDKECTH Ha Apyrux miaHerax. Bec tema. HesecomocTs. CnioskeHMe Cuil, HAPABICHHBIX 1O OJI-
HOI npsmoil. PapHogelicTByromas cuia. Cuna TpeHus. TpeHHe CKONBbKEHUS U TPEHUE HEOXKU-
naHHo. O0y4eHue B MPUPO/IE U TEXHUKE.

Jemoncmpayuu.

1. HaOmromeHne MeXaHUYECKOTO ABIDKEHMUS Tella.



N3mepenne CKOpOCTH MPSAMOJIUHENHOTO JBUKECHUS.
HabGmronenue siBeHnii MHEPITUU.

HaGmoienue 3a n3MEHEHUEM CKOPOCTH TIPH BKITFOUYCHUU TElL.
CpaBHeHME MacChl IO B3aUMOJICHCTBUIO TEJI.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

AR

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JBIOKEHUs (IIapHKa B KHUIKOCTH, MOJICIIA aBTO-
MOOWIISI M T. 11.).

2. Omnpenenenne cpeaHel CKOPOCTU CKOJBKCHUS OpyCcKa WIIH MIapHKa MO0 HAKJIOHHOM TUIOC-

KOCTH.

Omnpenenenre IIOTHOCTH TBEPIOTO TeTa.

4. OnbIThl, JEMOHCTPUPYIOIIUE CHIIY BO3JACHCTBUS (IedopManuu) IpyKUH OT MPHUIOKEH-
HOMH.

5. OneITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS OT Beca Teja W XapakTepa Co-
MIPUKACAFOIIIMXCSI JIHII.

(98]

Pasnen 4. /laBjieHue TBepAbIX TeJl, dKUAKOCTEH U rasa.

JlaBnenue. Bo3MOKHOCTH ~ ynpaBieHUsl W yBEeNMYCHMs JaBieHus. J[aBnenue ra-
3a. 3aBUCHMOCTb JIaBJICHHS Taza OT o0bema, TemnepaTypsl. [lepenada naBieHust TBEPIBIMU Te-
JIaMH, KUAKOCTSAMH U razamu. 3akoH [lackans. [IneBMaTnyeckue MalvHbl. 3aBUCUMOCTD JIaBJIe-
HUS  JKUJOKOCTM  OT  3Hepruu. ['mapocratuueckuil  mapagokc. CooOaroniyecss — cocy-
npel. ['mapaBnuuecKie MeXaHU3MBl.

Atmocdepa 3emnu u atmocdepHoe AaBieHue. [IpuunHel cylecTBOBaHUs BO3IYIIHOTO MO-
toka 3emn. Onbir Toppuyemnu. M3mepenne atMocepHOTo TaBiICHHS. 3aBUCUMOCTh aTMO-
chepHOro IaBieHHs] OT BBICOTHI HaJl ypoBHeM Mops. [IpuGopsl ans uamepenus arMochepHOro
JTaBJICHUS.

JleiicTBHE )KUJIKOCTH M Ta3a Ha OTPY)XKEHHOE B HUX TeJ0. BeITalikuBaroas (apXxuMe0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTBD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmmarommuecst CoCcybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nelicTBrs aTMOC(EpHOTO JTaBICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00beMa MOTPYKEHHOM YacTH Tena U MIIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

8. YcioBue mIaBaHus Tell: IJJABAHWE WJIW NOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTH TEJA U )KUJIKOCTH.

A

~

Jlabopamopuvie pabomol u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00beMa MOrpyKEHHOW B KUJIKOCTh Ya-
CTH Tela.

OmnpeneneHre BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOLIEH Ha TENO, MOTPYKEHHOE B KHU-
KOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOLIECH CHIIBI, AEMCTBYIOIIEN HA TEJIO, B )KUIAKOCTH,
M3 MaccChl Tela.

OnbIThI, AEMOHCTPUPYIOIINE CUJIOBYIO HArpy3Ky, BBHITAIKHWBAIONIYIO, JEHCTBYIOIIYIO Ha
TEJIO0 B JKUJKOCTH, OT 00beMa MOTPYXKEHHON B JKMIKOCTh YAaCTH TeJa U OT IUIOTHOCTH
JKUJIKOCTH.

KoncrpyupoBanue apeomeTrpa WM NPOCKTUPOBAHUE JIOAKU U OMPEACIICHUE €€ TPy30-
MOITbEMHOCTH.

Pa3nea 5. PaGora n MomHOCTB. JHEpIrus.
Mexannueckast pabora. MoIHOCTb.

HpOCTI)IG MCXAaHU3MBI: pbIyar, 6J'IOK, HaKJIOHHAasA INJIOCKOCTbD. HpaBI/IJ'IO PaBHOBECCHUS pPbIUya-

ra. [I[pumenenne mpaBuil paBHOBECUs pbluara K OJOKy. «3070Toe mpaBuiio» MmexaHuku. KI1/]
npocteie kputepuu. [IpocThie MexaHU3MBbI B OBITY U MEXaHHUECKOE 000PYIOBAHHE.

MexaHuueckas OHCPIHUA. Kunernueckas u IMOTCHIOUAJIbHAs OHCPI'Hs. HpeBpameHHe OdHOI'O

BUJIa TEXHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

1.

b

Jemoncmpayuu.

[Ipumepsl IPOCTHIX KPUTEPUEB.
Jlabopamopuusie pabomot u onvimel.

Onpenenenne CUIIbl TPEHUS NIPU JBUKCHHUH TEJA [0 TOPU30HTAIBHOM IOBEPXHOCTH.
HccnenoBanue ycnoBuii paBHOBECHS pblyara.

N3mepenue KII/ HakJIIOHHOMN TUIOCKOCTH.

N3yueHne 3aKk0HOIaTENbCTBA 10 COXPAHEHUIO XUMUYECKON YHEPTUH.

3. IL1anupyemble pe3yabTaThbl

N3yuenne (pu3KMKu Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUs HANPABIEHO HAa JOCTHIKE-

HUC JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U MIPECAMCTHBIX O6pa3OBaTeJ'ILHLIX PE3YIbTATOB.

B pesynbTare uzyueHus GU3MKUA Ha YpOBHE OCHOBHOTO 00Iero o0pa3oBaHus y o0yyaro-

merocsa 6y,Z[YT CCI)OpMPIpOBaHBI CICAYIOIIUC IMYHOCTHBIC PE3YJIbTATBI B HaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

NpPOSIBIIEHUE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHICKON (U3UUECKOM
HayKU;

[IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:



TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHUHU OOIIECTBEHHO 3HAYMMBIX MU STHYECKUX IMPO-
0J1eM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTIKEHUN (DU3HKHY;

OCO3HAHWE BAKHOCTH MOPATbHO-3THUECKHUX MPUHITUIIOB B JEATEILHOCTH YYEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

BOCIIPUATHC OCTCTUUCCKUX KAUCCTB (1)PI3PI‘I€CKOﬁ HayKHu: eé TapMOHUYHOI'O ITIOCTPOCHUS, CTPOTI'O-
CTH, TOYHOCTH, TJAKOHUYHOCTHU,

4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

OCO3HaHME LIEHHOCTU (PU3MUECKON HAYKU KaK MOILHOTO MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJIOTHH, BAXKHEHUILIEH COCTABIIAIONIEH KYJIbTYPBI;

pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K HCCIIEN0BATENBCKON JESTENBHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOTO GJIArONOTYYHSI:

OCO3HAaHHE IICHHOCTH O€30MacHOro o0pas3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BOKHOCTH TIpaBUJI 0€30MaCHOTO TMOBEACHUS HAa TPAHCIOPTE, HA JOpOrax, C AJICKTPUUYCCKUM U

TCIIJIOBBIM O60py,Z[OBaHI/I€M B IOMAIIIHUX YCIIOBUAX;

Cq)OpMHpOBaHHOCTb HaBbIKa pe(b.]'[eKCI/II/I, MNPHU3HAHHUEC CBOCT'O IIpaBa Ha OI_HI/I6Ky 1 TakKoro XK€
IpaBa y Apyroro 4€JI0BCKa,

6) TPYA0BOr0 BOCIMTAHHUS:

AKTHBHOE y4acTHe B PELICHUU MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTeIbHON Opra-
HU3alLlMU, TOPoJa, Kpasi) TEXHOJIOTHYECKON U COLMATIbHOW HaIllpaBIIEHHOCTH, TPEOYIOIUX B TOM
gucie U GU3NIeCKUX 3HAHUI;

MHTEpPEC K MPAKTHUYECKOMY U3YYEHHIO podeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3KOJIOTrMYeCKOT0 BOCIIMTAHMS:

OpHUEHTAIMs Ha IpUMEHEHHe (PU3MUECKUX 3HAHUM JJIs pelieHusl 3a1a4 B 00J1acTH OKpYsKarolei
Cpelbl, TUTAHUPOBAHMS TMOCTYIKOB M OIIEHKH MX BO3MOKHBIX TMOCIEACTBHH ISl OKpY’Karomei
Cpelibl;

— OCO3HaHHE TI00aTBHOrO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHHs;

8) aJjanTanu K H3MEHAIOUMCH YCJIOBUAM COIMAJIbHOM 1 I[pPIpO}IHOﬁ Cpeanbl:

OTpeOHOCTh BO B3aMMOJICEHCTBUU TPHU BBIOJHEHUU HCCIEIOBAHUNA U MPOEKTOB (HU3MUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

IMOBBIIICHUE YPOBHA CBOCH KOMIIETCHTHOCTH 4gepe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcie (HOpMYyIUpOBaTh UAEH, MOHSITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

OCO3HAHHUEC ,Z[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIaCTH (bl/ISI/IKI/I;



IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

CTPECMIJICHHUC AHAJIM3UPOBATH U BBIABIATH B3aMMOCBA3U IMPUPOAHI, 06mecma 1 5KOHOMHKH, B
TOM 4HUCJIC C UCIIOJIBb30BAHUCM (1)I/ISI/ILIGCKI/IX 3HaHHI>i;

OIICHKA CBOWX JICUCTBUH C YUETOM BIHMSHUS HAa OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOAIBHBIX
HOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHHs MPOrpaMMsbl O (GU3UKE HA YPOBHE OCHOBHOI'O 001Iero oopas3oBa-
HUs y oOywaromerocsi OyayT copMupoBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE
[I03HABATENIbHbIE YHUBEpPCAIbHbIE Y4eOHbIE JEHCTBUSA, KOMMYHUKATHBHbBIE YHUBEpPCAIbHbIE
yueOHbIe JIeHCTBUS, PETyJIATUBHBIC YHUBEPCAIbHbIEC yueOHBIE ACHCTBUSI.

Ilo3naBaTebHBIE YHUBePCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3oBble Jiornyeckune aefcTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBICHMIA);

YCTaHABIIMBATh CYIICCTBCHHBIN MPH3HAK KJIAcCU(UKAIMKA, OCHOBAHMS JJIT OOOOIICHUS M CPaB-
HEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpuBaeMbIX (aKkTax, TaHHBIX U HAONIIOfe-
HUSX, OTHOCAIINXCSA K (PU3NUECKUM SIBIICHUSM;

BBISIBIIATh NPUYMHHO-CIIEACTBEHHBIE CBSI3U MPU M3YUYCHUHM (DU3WYECKUX SIBJICHUN M TMPOIIECCOB,
JieNaTh BBIBOJBI C UCIOIb30BAHUEM JAEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKJIIOUEHUN, BbIIBUTATh
TUIIOTE3bI O B3aUMOCBSI3SIX (PU3UUECKUX BEJIIUYUH;

CaMOCTOSITENILHO BBIOMPATh CIOCOO pelieHus yueOHOW (u3nueckoi 3agaud (CpaBHEHHE He-
CKOJIbKMX BapUAHTOB PEIICHMsI, BBIOOp HanOosee MOAXOSIIETO ¢ YYETOM CaMOCTOSATEIBHO BbI-
JICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTeLCKHeE AeiiCTBUA:

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEN0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOAMTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OTBIT, HECIOXKHBINA (DU3NUECKHl dKCIIe-
PUMEHT, HEOOJIbIIIOE HCCIeIOBaHNE (PU3UIECKOTO SIBJICHNUS,

OILICHUBATh HAa MPUMEHUMOCTb U JTOCTOBEPHOCTH MH(POPMAIIUIO, TTOIYYEHHYIO B X0/I€ HCCIIeI0Ba-
HUSI WK YKCTIEPUMEHTA;

CaMOCTOSITENNFHO (OPMYITUPOBAaTh O00OOIIEHUST U BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOTO
HaOJII0JICHNS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BUTHE (DU3MUECKUX MPOIIECCOB, a TaKKe BbIIBU-
raTh IPEANOI0KEHNS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

MPUMEHSTh Pa3IMUYHbIE METO/bl, HHCTPYMEHTHI M 3alpOChl MIPHU MOUCKE U 0TOOpe MH(pOpMaIu
WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOW (PU3NIeCKON 3a/1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BHIIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENILHO BBIOMpATh ONTUMATBHYIO OpPMY MpECTaBlIeHUsT MH(POPMALIMK U HILTIOCTPUPO-
BaTh pellaeMble 3a/1a4ll HECIOKHBIMU CXE€MaMH, AMarpaMMaMy, MHON rpadukoil U ux KOMOHHa-
LIUSMH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

B XO/€ OOCYXJCHHS y4yeOHOro Marepualia, pe3yJbTaTOB JIA0OPATOPHBIX PabOT W IMPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMbl U BHICKA3bIBATh HJICH, HAIICJICHHbBIC HA pe-
IICHHUE 3a/1a49M U TOJ/ICP)KaHKe 0J1aro)KenaTeIbHOCTH OOIICHUS;

COIOCTABJISITh CBOM CYXACHHUS C CYKICHHUSMH JPYIHMX YYaCTHHUKOB JUaliora, OOHapyKHUBaTh
pa3IM4MUe U CXOJICTBO MO3ULIMIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (H3MYECKOro OImbiTa (IKCIEPUMEHTA,
WCCIICIOBAHMSI, TIPOCKTA);

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYaJbHONW PabOTHI MPH peliie-
HUU KOHKPETHOM (hU3M4YecKOi poOIeMsl,

MPUHUMATh IEJIM COBMECTHOM JCSATEIbHOCTH, OPraHHU30BBIBATh JICHCTBUS MO €€ JTOCTUKCHHUIO:
pacrpenensiaTh pojid, 00CYKAaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM paboThI, 0000IIaTh MHE-
HUS HECKOJILKHX JTIOJICH;

BBINOJIHATH CBOKO YaCTh Pa0OTHI, JOCTHrasi KAYECTBEHHOTO Pe3ysIbTaTa M0 CBOEMY HAIPaBJICHUIO
1 KOOPIUHHUPYSI CBOU JACHCTBHUS C IPYTUMH YICHAMH KOMaHIbI;

OLICHUBATh KAueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIBHO chop-
MYJHUPOBAHHBIM YUYaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmszanms:

BBISIBJISITH MPOOJIEMbI B )KU3HEHHBIX M YY€OHBIX CUTYAIUSIX, TPEOYIOLUUX Ui peieHus: Gpusnde-
CKUX 3HAHMHI;

OpPUEHTUPOBATHCS B PA3IMUHBIX MOJAXOAAX MPUHATUS pEHIeHUN (MHIUBUAYyalbHOE, MPUHSATHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUI TPYIIoi);

CaMOCTOSITENILHO COCTABIISATh allTOPUTM peuieHus (GU3UUeCKOl 3a/1auyl WK TUIaHa UCCIIEOBAHUS
C Y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Ipeajiarae-
MBbI€ BAPUAHTBI PELLICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’lb, 3MOLMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAllUH U MIpeIaraTh IUlaH €€ N3MEHEHHS;

OOBSACHATH MPUYMHBI TOCTHKEHUS (HETOCTHXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OMBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ] BBIIOJHEHUS (PU3NYECKOTO UCCIIENO-
BaHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, N3MEHUBIINXCS CUTYallUi, YCTaHOBIICH-
HBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUAM,;

CTaBUTb ce0s1 Ha MECTO JPYroro 4ejloBeKa B XOJE CIOpa MM JUCKYCCHUM Ha HAyYHYIO TEMY,
[IOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MpU3HABaTh CBOE MPaBO HA OLIMOKY MpH pelieHrur GU3NYECKUX 3a/1ad MU B YTBEPXKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoH1ly 00y4yeHus B 7 KJjiacce IpeJMeTHbIE pe3yabTaThl Ha 6a30BOM yPOBHE JIOJKHBI OT-
pakaTh chOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

10



UCIOJIb30BaTh MOHSATHS: (PU3MYECKHEe U XUMHYECKHUE SIBJICHUS, HaOJIIOJeHHE, HKCIEPUMEHT,
MOJieb, TUIIOTE3a, €AUHULBI (U3NYECKUX BEIUYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEPAOE, JKUJKOE, Ta3000pa3HOe), MEXaHUYECKOE JIBIKEHHUE (paBHOMEpPHOE, HEepaB-
HOMEpHOEe, MPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYIOas cuia, nedopmanus (ynpyras,
IJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath siBieHus (aud@ys3usi, TEIIOBOE ABMKEHHE YAaCTHUI] BEUIECTBA, PABHOMEPHOE JBUXKeE-
HUE, HEPAaBHOMEPHOE JBUKEHME, MHEPIUS, B3AaUMOICHCTBUE TEJl, paBHOBECHE TBEPABIX TEI C 3a-
KpEIUIEHHON OChIO BpallleHHUsd, Mepeaaya JaBieHUs TBEPABIMU TellaMU, )KHIKOCTSMHU U Ta3aMu,
aTMoc(epHOe JTaBJICHUE, TUIaBaHUE Tell, MPEBPAICHUS] MEXaHUYECKOH HEPTruu) MO OMHCAHUIO
UX XapaKTepHBIX CBOWMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE sBIIE-
HUE;

pacrno3HaBaTh MPOSIBICHUE H3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYXAlOUIEeM MHpE, B TOM
grciie PU3NYecKue SBICHUS B IPUPOJIC: IPUMEPHI TBUKCHHS C PA3TUIHBIMA CKOPOCTSIMH B KU-
BOH M HEXKUBOI MPUPOJIE, IeHCTBUE CUJIbl TPEHUS B IPUPOJE U TEXHUKE, BIUSHUE aTMOC(hepHOro
JIaBJICHUs Ha )KUBOM OpraHu3M, IUIABaHUE PHIO, PHIYard B TEJIE YEJIOBEKA, IPU STOM MEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3HMUECKUX
SIBJICHHI,

OTMMCHIBATh U3yYEHHBIEC CBOMCTBA Tel U (PU3NUECKUE SIBICHUS, HCTIONb3Ys (PU3NUECKUE BEITUUMHBI
(mMacca, 00bEM, IIIOTHOCTH BEIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTO-
CTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPeHus, JaBjeHue (TBEPIOro Tena, KUIKOCTH, Ta3a), BhITal-
KHMBAIOIIasi CHJIa, MEXaHWYecKas padoTa, MOITHOCTb, TUIEYO CHIIBI, MOMEHT CHJIBbI, KOO HUIIHEHT
MOJIE3HOTO JACWCTBUS MEXaHH3MOB, KMHETUYECKAsi M MOTEHIMAlbHAs DHEPrusi), IpU OMHCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIONB3yEMBIX BEIIMYHMH, UX 0003HAUYCHUS U CIUHU-
bl (PU3UYECKUX BEIMYUH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IPYTUMH BEIIMYMHAMH, CTPOUTH TPAPUKHA U3YICHHBIX 3aBUCHMOCTEH (PH3NICCKIX BEITHYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3Ys MpaBuiIa CI0XKe-
HUs cuil (BOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena, mpaBHJIO PaB-
HOBecHs pplyara (0J0Ka), «30J0TO€ MPABHIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHU4YEeCKOU
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHCHIBATH €r0 MaTeMaTudye-
CKOE€ BBIPaKEHUE;

OOBSICHATH (PU3UYECKHE SIBIICHHSI, TIPOLIECCHI U CBOWMCTBA TeJl, B TOM YHUCIIE W B KOHTEKCTE CHTYya-
[IUH MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUYUHHO-CIIEACTBEHHbBIE CBSA3H, CTPO-
UTh 00bACHEHUE N3 1—2 JIOrMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 33a7aud B 1—2 NMEHCTBHSA, MCHOIB3YysS 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢dbu3nuecKkue BEIWYMHBL: HAa OCHOBE aHallM3a YCIOBHS 3a/aydl 3alKChIBaTh KPAaTKOE YCIOBUE,
MOJICTABIIATH (PU3NYECKHUE BETMUMHBI B ()OPMYIIBI U IPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIICHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYSHHON (pu3nde-
CKOU BEIIMYUHBI;

pacrmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEHIMTh MPU MOMOIIM (PU3UYECKHX METO/OB, B
OINMCAaHUU HCCIIEI0BAHUS BBLICIATH MIPOBEPSEMOE IPEANON0KEHNE (TUIIOTE3Y), pa3anyaTh U UH-
TEepPHPETUPOBATH MOTYYCHHBIA Pe3ynbTaT, HAXOAUTh OIIUOKU B XOJIE OMBITA, JIeIaTh BBIBOJBI IO
€ro pe3ynbTaram;

MIPOBOAMTH OMBITHI O HAOMIOACHHUIO (DU3MYECKHUX SIBICHUNA WM (PU3UYECKHX CBOWCTB Tell:
(dbopMyIpoBaTh MPOBEPSEMBIE MPEANONOKEHHS, COOMPaTh YCTAaHOBKY U3 MPEATIOKEHHOT0 000-
pyIOBaHUS, 3aMCHIBATH X0 ONbITAa U ()OPMYITUPOBATH BHIBO/IBI,

BBITTOJIHATH TIPSIMBbIE U3MEPEHUS] PACCTOSHHSI, BDEMEHHU, MacChl Tella, 00bEMa, CHIIBI U TeMITepa-
TYpBI C HCIIOIH30BAHUEM QHAIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUs MPUOO-
POB € y4€TOM 3a/1aHHOI a0COIOTHOM MOrPENTHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PM3NYECKO BETUYMHBI OT APYTrOd C MCIOJB30-
BaHUEM TPSMBIX H3MEPEHHI (3aBUCUMOCTH ITYyTH PaBHOMEPHO JIBHKYIIETOCS TElla OT BPEMEHHU
JIBUKCHHSI TEJa, CUIIbI TPEHUSI CKOJBKEHHSI OT Beca Tela, KauecTBa 00pabOTKU MOBEPXHOCTEH
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TeNl U HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAAN CONPHUKOCHOBEHHUS TEJN, CHIIBI YIPYTOCTH OT
YIUIMHEHHUS TIPY>KUHBI, BRITAIKABAIOMIEH CHIIBI OT 00bEMa MOTpyKEHHOW YacTH Tesla U OT IUIOT-
HOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJa, OT IIyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0, YCIOBUH IJIaBaHUs TEJ, YCIOBUI paBHOBECHS pbluara M OJOKOB), y4acTBOBATh B IJIAHUPO-
BaHMM y4eOHOTO WCCJIEOBaHMs, COOMPATh YCTAaHOBKY M BBIMOJHATH U3MEPEHHS, CICAYS MPEI-
JI0)KEHHOMY IIJIaHy, (UKCHPOBATH PE3yNIbTaThl MOTYYEHHON 3aBUCHMOCTH (DM3MUECKUX BEIUYNH
B BHJIC MPEUIOKCHHBIX TAaOIHIl ¥ TPaUKOB, eJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIICIOBAHHMS;
IPOBOANTH KOCBEHHBIC M3MEPEHHs (PU3NYECKUX BEIWYHMH (TUIOTHOCTH BEIIECTBA XHIKOCTH H
TBEPAOTO Tela, CUIa TPEHHUSI CKOJILKCHUS, IaBICHHE BO3/yXa, BHITAJIKUBAIONIAs CUJIA, ICHCTBY-
I0IIasi Ha MOTPYKEHHOE B KUAKOCTH TEJIO, KOI(M(MHUIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MeXa-
HU3MOB), CJIEIysl MPEAJIOKCHHOW WHCTPYKIMU: MPU BBIMOJIHCHUU U3MEPEHUN COOMpATh IKCIIe-
PUMEHTAIBHYIO YCTAHOBKY Y BBIUYUCIISATH 3HAYCHHE HCKOMOI BEITMYHHBL;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000PYyI0BAHUEM;
YKa3bIBaTh NPUHLIUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONIMECS] COCY/IbI, OapOMETp, pblYar, MOJBMKHBIA U HEMOJBMKHBIN OJIOK,
HaKJIOHHAS! TUTOCKOCTB;

XapaKTepU30BaTh MPUHIMIBI JCUCTBHS HM3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OIOPOHM Ha MX OMHUCAaHUS (B TOM YHCJE: MOJIIUITHUKH, YCTPOMCTBO BOJIONPOBO/A, THIPABINYC-
CKHIii TIpecc, MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIONb3Ys 3HAHHS O CBOM-
CTBaxX (PM3MYECKUX SIBICHUN M HEOOXOAMMBbIEC PU3MYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;
NPUBOJUTH MPHUMEPHI (HAXOIUTh MH(MOPMAIMIO O MPHUMEPax) MPAKTUUECKOTO HCIIOJIb30BAHUS
(bu3MUECKUX 3HAHUI B MOBCEIHEBHOM JKU3HM ISl 0OecriedeHns: 0€30IacHOCTH PU 0OpaIeHNH ¢
npudOpaMH U TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 37I0POBBSI U COOJIOICHHSI HOPM KOJI0-
TMYECKOT0 MOBEACHUS B OKPYKAIOIIEeH cpesie;

OCYIIECTBIISATH OTOOP MCTOYHHMKOB HMH(opManuu B MHTepHETE B COOTBETCTBUU C 3a/IaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUW M MYTEM CPaBHEHUS Pa3IMYHBIX UCTOY-
HUKOB BBIICNISATh HH(POPMAILINIO, KOTOpAsl SIBJISETCS MPOTHBOPEUMBON MIIM MOXKET OBITh HEJOCTO-
BEPHOM;

UCIIOJIb30BATh TIPU BBIMOJHEHUH Y4eOHBIX 3alaHMil HAYYHO-MOMYJSIPHYIO JIUTepaTypy (usude-
CKOTO COZIep’KaHMsI, CIIPABOYHBIC MaTepUallbl, pecypchl cetu VHTepHeT, BIageTs npuéMaMu KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHOOPMAIIUH U3 OJTHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;
cOo371aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHU-
KOB MH(pOpMaIK (U3HMYECKOTO COACPKAHHS, B TOM YHCJIe MYOJMYHO JIeNiaTh KPaTKue cooOIe-
HUSI O pe3yNbTaTrax MPOEKTOB MM Y4eOHBIX MCCIIEIOBAHUA, TP STOM IPaMOTHO HMCIIOJIb30BaTh
W3Y4YCHHBIN MOHSITUITHBIN anmapaT Kypca (U3UKH, COTPOBOXK/IATh BBICTYIICHHE TIPE3CHTAIIHCH;
IIPY BBITIOJIHEHHN YYEOHBIX NMPOEKTOB M MCCIEOBAHUH PAaCHpPEieNiTh 00I3aHHOCTH B TPYIIE B
COOTBETCTBUH C MOCTABJICHHBIMHU 3a/1a4aMH, CJICJUThH 32 BBHIIIOJIHECHHEM IUIaHA JCHCTBUH, aJCK-
BaTHO OIICHWBATh COOCTBEHHBIN BKJAJ] B AEATEIBHOCTH I'PYIIIbI, BBICTPAHBATh KOMMYHUKATHB-
HOE B3aMMO/ICHCTBUE, YUUTHIBAs MHEHHUE OKPYKAIOIINX.

4. IIporpamMmma padoTLI ¢ OTCTAINIMMH OOVYAIOIMMUCH, TEeMOHCTPHPYVIO-
IUMH CTA0OMJILHO HU3KHE 00Pa30BaATEeILHbIE Pe3VIbTATHI

annmxcx, JACMOHCTPHUPYIOIIUX CTaOMIILHO HU3KHE 06p330BaTeJ'II>HLIe PE3YIbTATEI HET.
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5. Iloypo4yHo-TeMaTHYeCKOE IJIAHUPOBAHHUE

Ne Tema, pa3nesa Kypca, npu- IIpenmeTHoe coaep:kaHue MeTtonabl 1 (OpMBbI OPraHU3aAnMU 00YYECHUS. Koppek-
n/n | MepHoe KOJU4YeCTBO YacoB (Tema ypoka) XapaKTepHCTHKA JesITeTbHOCTH 00yYaloIuXCst THPOBKA
1.| Paznen 1. ®msuka meé | dusuka — Hayka o npupoje. SIB-
POJIb B IIO3HAHUH OKPY- JICHUSI IIPUPOBI
2.| Aamwuero Mupa (69) duznuecKkue IBICHUAS
BrisBnenne paznuuuii Mexay GU3NYECKUMHU U XUMUYECKUMH TPEBPAILICHU-
smu. PacnioznaBanue u kinaccuukanus GU3nuecKux sBICHUNA: MeXaHU4e-

3. Pu3nuecKne BEMMUUHB M UX M3- | cypy renoBpIX, >JIEKTPUYECKHMX, MATHUTHBIX M CBETOBBIX. Habmoaenue u
McpeHue onucanue GU3NUECKUX SIBICHUN
VYpok-uccnenopanue "M3mepenue

4. TEMIICPATYyPBbI IIPY MOMOIIN KUA- | OnpeneracHUe IISHBI ISJICHUS IIIKaIbl U3MEPHUTEIIBLHOTO Mprudopa. M3mepenne
KOCTHOI'O TCPMOMETPA U JATIUKA | jyyHeiHbIX pa3MEpOB TN U MPOMEKYTKOB BPEMEHH C YUETOM MOTPEIIHO-
TEMIIEPATyPbI creit. I3amepenune o0béMa )KUIKOCTH U TBEPAOTO Tena. M3amepenue Temmepa-

5. Metozbl Hay4HOTO ITO3HA- TYPBI IIPHA IIOMOIIY XXUAKOCTHOTO TEPMOMETPA U JATUUKA TEMIIEPATYPBHL.
Hust. Onrcanne GU3HIeCKuX sB- BeInonHeHue TBOpUYECKHUX 33aHUH 110 MOMCKY CIIOCOOOB U3MEPEHUST HEKO-
JICHUH C TIOMOIIBIO MOJIeIIeH TOPBIX (PU3UUYECKUX XaPAKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX 0OHEKTOB
VYpok-uccnenosanue "IIposepka

6. TUIIOTE3bI: JAJIbHOCTH MOJIETA 11a-
pHKa, MyIIEHHOTO TOPU30HTATb-
HO, TeM OOJIbIIIE, YeM OOJIbIIE BbI-
corta mycka"

7. Pasznen 2. Ilepponavans- | Ctpoenue Bemectsa. OnbIThI, J0- Habmroienue 1 uHTEpMIpeTaIys ONbITOB, CBUACTEIbCTBYIOIINUX 00 aTOMHO-
HbIC CBC/ICHUS O CTPOE- Ka3bIBAIOIIUEC TUCKPETHOC CTPOC- | MOJIEKYJISIPHOM CTPOCHHUU BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3TUUHBIX
HHH BelecTBa (54) HHC BCIICCTBA BelecTB B Bojie. OlLeHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BAaHUEM

8. JIBM>KEHHE YaCTHUIl BENIECTBA dboTorpaduii, MOITYICHHBIX HA AaTOMHOM CHJIOBOM MUKPOCKOIIE

0 Vpoxk-uccnenoBanne «OnpiTel o | HaburoeHune u 00bsicHeHne OpOYHOBCKOTO JABHKEHUS U sIBICHUS TP DY-

HaOJII0ACHUIO TETIJIOBOTO PacIIu-
pEeHUs Ta30B»

3uu. [IpoBeneHre u 0ObICHEHHE OIBITOB 10 HAOIOIEHHUIO TEIIOBOTO pac-
mpenus ra3os. [IpoBenenue u 00bSICHEHNE OTIBITOB [0 OOHAPYKEHUIO CUIT




ArperaTHbl€ COCTOSIHUSI BEILIECTBA

MOJICKYJISIPHOT'O MPUTSKCHUA U OTTAJIKMBAHUA

10.
OCOGEHHOCTH arperaTHbIX COCTO- Onucanue (¢ UCTOIb30BAaHUEM ITPOCTHIX MOJIEJIEI) OCHOBHBIX pa3ivyuuil B
steuit BopL. OBOBIICHHE 10 pas- CTPOCHHH Ta30B, )KUIKOCTEH U TBEPABIX Tesl. OOBsICHEHUE MAION C)KUMae-
11. neny «IlepBOHAYANBHBIE CBEIC- MOCTH JKHJIKOCTEN M TBEPIBIX TeJl, OONIBIION CKUMAEMOCTH ra3oB. OObsICHE-
HHSL O CTPOCHHM BEIIECTBAY HHE COXPaHEHHs (POPMBI TBEPABIX TN M TEKYYECTH JKUIKOCTH.
Mexannueckoe apuikenne. PaB- | Plecnenopanue paBHOMEPHOTO ABHKEHHS, ONPe/ICIEHUE €ro MPH3HAKOB.
12 HOMCPHOC 1 HCPaBHOMEPHOC HabmoieHie HepaBHOMEPHOTO IBMKEHUS M OIIPEEICHHE Er0 OTIMYHIA OT
ABIKCHUC PaBHOMEPHOTO JABMXKEHHUs. ONpeieleHre CKOPOCTH PABHOMEPHOTO JIBHIKE-
13 Cxopocts. EuHuIb ckOpoCcTH HUs (MIAPUKA B HKUIAKOCTH, MOJIEITH IICKTPHYECKOTO aBTOMOOMIIS | T.1.).
OrmpejiesieHre CpeHe CKOPOCTH CKOJIBbKEHHsI OpycKa MM IaprKa 1o
1 PacyeT myTH U BpEMEHH JIBIKE- | HAKJIOHHOM IIOCKOCTH Pellenue 3a1ay Ha ONpeeeHue IIyTH, CKOPOCTH U
HUS BpPEMEHH PaBHOMEPHOTO JBHKCHUS. AHAIN3 rPapUKOB 3aBUCHMOCTH ITyTH U
15 Wuepuus. Macca — mepa unepr- | CKOPOCTH OT BpDEMCHH
HOCTH T€J
OObscHEHNE U IPOTHO3UPOBAHUE SIBJICHUM, 00YCIIOBICHHbBIX HHEPLMEH,
[InotHocTh BemecTBa. Pacuer
HAIPUMEP, YTO MPOMCXOTUT IPH TOPMOKEHHU MJIM PE3KOM MAHEBPE aBTO-
16 Macchl # 00beMa Teja 1o ero
MOOHJISA, TOYEMY HEBO3MOYKHO MTHOBEHHO TPEKPATUTD JIBUKECHUE HA BEJIO-
Paspen 3. /IBuKeHHe M | TUIOTHOCTH
N CHIIE/IE WIIM caMOKaTe | T. 1. [[poBeIeHre U aHaJIN3 OIBITOB, IEMOHCTPUPY-
B3auMojeiicTBue Tesr | JlaGoparopnas pabora «Ormnperie- g
17 ) OIMX M3MEHEHHE CKOPOCTH JIBUKEHHUS Tella B pe3yJIbTaTe AEHCTBUS HA HETO
(21yv) JICHHE TUIOTHOCTH TBEPAOTO TEIA» N
ApyTHX Tejl. Pelienune 3a1a4 Ha OnpeieieHne MacChl Tea, ero 00béma u
n
18 Pemenune 3anaq no teme "llnor- UIOTHOCTH.
HOCTh BeniecTna"
Cuia Kak XapakTepuCTHKa B3au- | [IpOBe/IeHHE M aHAITH3 OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHMOCTh U3MEHE-
19 MoeiicTBust Tenr. Cuiia yrpyro- HHSI CKOPOCTH T€JIa OT €r0 MacChl IIPH B3auMO IeicTBIH Tell. M3Mepenue
cru. 3akoH ['yka Macchl Tella pa3IndHbIME criocobamu. OmnpesiesieHre TNIOTHOCTH Tejla B pe-
JTaGopaTopHas pabora «/3y4yenue | 3yJbTaTe H3MEPEHHs €r0 MacChl U 00bEMa
20 3aBHCUMOCTH PacTsHKEHHS (J1e-
(opMaLyn) IPyKUHEL OT Npuio- | V3ydeHne B3aMMOICHCTBHSI KaK TIPUYMHBI H3MEHEHHSI CKOPOCTH TeJla WITH
JKEHHOM CHJIIBI» ero nedopmanun. OnrcaHne pealbHbIX CUTYallUi B3aUMOIEHCTBUS TEI C
)1 SIBnenue Tsrorerns. Cria TshKke- | TOMOIIBIO MOJIENEH, B KOTOPBIX BBOJUTCS TIOHATHE U H300PaKEHUE CHITBL.

CTH

I/I3y‘-ICHI/IC CHJIbI YIIPYT'OCTH. HccnenoBanue 3aBUCUMOCTH CHJIBI YIIpyroctu
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22

23

CBsi3b MEX]y CHIION TSKECTH U
Mmaccol Tena. Bec tena. Pemenune
3aga4 oo reMe "Cuna tsoxecta"

24

Cuna TsKeCcTH Ha ApYruX IU1aHe-
Tax. PU3NYECKUE XapaKTepUCTH-
KU IUIaHEeT

25

N3mepenue cuit. JlunamomeTp

26

Bec tena. HesecomocTh

27

CrnoxxeHue IByX CHJI, HallpaBJIeH-
HBIX IO OJIHOM MpsiMoil. PaBHO-
JIEHCTBYIOIIAS CHII

28

Permrenue 3agau mo reme "PaBHO-
nencTByomas cui"

29

Cuna Tpenus u e€ Buabl. Tpenue
B MPUPO/JIEC U TEXHUKE

30

JlabopaTtopHas pabota «3ydyenue
3aBHUCHUMOCTH CHJIbI TPEHHS
CKOJIBKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEN

31

Pemenue 3anau Ha onpeneneHne
PaBHOJEHCTBYIOLIEN CHIIBI

32

Pemenne 3amad mo Temam: «Bec
tenay, «I['paduyeckoe nzodpaxe-
HHe cry, «Cunely», «PaBHOEH-
CTBYIOLIAs! CHJI»

KonTponbHas pabota no remam:
«MexaHH4YeCKOe JBHIKEHUE,
«Macca, II0THOCTEY, «Bec Te-

OT y/UIMHEHHSI PE3NHOBOTO LIHYpPa MK MPY>KUHBI (C TOCTPOCHHUEM Tpaduka).
AHanu3 NpakTUYECKUX CUTYalluil, B KOTOPBIX MPOSIBIISIETCS IEHCTBHE CHIIBI
yIpyrocTu (ynpyroctb Msua, KpoCCOBOK, BETOK J€peBa U Jp.). AHaJIU3 CU-
Tyaluil, CBA3aHHBIX C sIBJICHUEM TAroreHus. O0bsACHEHHE OpOUTATBHOTO
ABWIKCHUS TUIAHCT C UCIIOJIb30BAHUEM SABJICHUSA TATOTCHHUA U 3aKOHA UHCP-
uuu. VizMepeHue Beca Tena ¢ OMOILbI0 AMHaMoMeTpa. O00CHOBaHKE 3TOTO
croco0a U3MEpEeHHUH.

AHanu3 1 MOJEIMPOBAHUE SIBJICHUSI HEBECOMOCTH. DKCIIEPUMEHTAIBHOE 110-
Jy4EHHUE MTPaBUJIA CIIOKEHUS CUJI, HAIIPABJICHHBIX BAOJb OJHON IIPSMOM.
Omnpenenenne BeIMUNHBI paBHOAEHCTBYIOIEH cuil. M3ydeHue cuibl TpeHus
CKOJIBXKEHUS U CUJIBI TPEHUS NOKOs. VccnenoBanne 3aBUCUMOCTH CUIIBI TPE-
HUS OT CUJIBI AABJICHUS U CBOMCTB TPYILIUXCS IIOBEPXHOCTEN. AHAIN3 IPaK-
TUYECKHUX CUTYALMH, B KOTOPBIX MPOSIBIAETCS ACHUCTBUE CUIIbI TPEHUS, UC-
MIOJIb3YIOTCA CIIOCOOBI €€ YMEHbIICHHS WIH yBEJIMUeHHs (KaTaHUe Ha JIbDKax,
KOHBKaX, TOPMO>KEHUE aBTOMOOMJIS, UCIIOIh30BAHNE TTOAIIMITHUKOB, IJ1aBa-
HUE BOJHBIX )KMBOTHBIX U JIp.). Pemenue 3a1a4 ¢ ucnonb3oBanuem Gopmyi
JUISL pacyé€Ta CUIIBI TSKECTH, CUIIBI YIIPYTOCTH, CUIIBI TPEHUS
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nay, «['paduueckoe n3odpaxeHue
cr, «CHITBD)

33

34

35

36

37

38

39

40

41

42

43

44

Pasznen 4. /laBjienne
TBEPABIX TeJ, ;KHIKOCTel
u rasos (21)

JHaBnenue. CriocoObl yMEHBIIIE-
HUS U YBEIUYCHHUS 1aBJICHUS

JlaBrenue raza. 3aBUCUMOCTh
JaBJICHUS Ta3a oT 00bEMa, TeMIie-

paTypsbl

Ilepenaua naBneHust TBEPALIMU
TeJIaMH, KUJIKOCTSIMH M Ta3aMH.
3akon Ilackans

I[aBJ'IeHI/Ie B XXUJKOCTH U Ira3sc,
BBI3BAHHOC HeﬁCTBHCM CHJIBI TA-
KECTU

Pemenue 3aga4d no teme «/laBie-
HYE B )KUIKOCTH U rase. 3aKk0OH
ITackansa»

Coobmarommumecs: cocy/isl

I'mppaBnnueckwmii npece

Manomertpsl. [lopiiHeBon xua-
KOCTHBIA HacoC

ATMmocdepa 3eMu ¥ IPUYUHBI €€
CYLIECTBOBAaHMS

Bec Bo3nyxa. ATmocepHoe 1aB-
JIeHne

W3mepenune armochepHOTO N1aB-
nenus. OnbiT Toppuyernm

3aBUCUMOCTb aTMOC(EPHOTO J1aB-
JIEHUS OT BBICOTHI HaJl YPOBHEM
Mopst

AHanu3 1 00bSICHEHHE OMBITOB U MPAKTUYECKUX CUTYallHii, B KOTOPBIX MPO-
sBisieTcs cuiia aasiaeHus. O60cHOBaHME CIOCOOOB YMEHBIIICHHS U YBEIHYE-
HUs AaBieHusd. M3ydyeHnue 3aBUCUMOCTH JaBJeHUs ra3a oT 00bEMa 1 TeMIie-
patypsl. 3ydeHnne ocoOCHHOCTEH mepenauu NaBlIeHUs TBEPIBIMU TEIAMU,
KUAKOCTAMHU U Tazamu. OO0CHOBAaHUE PE3yNIbTATOB OINBITOB OCOOCHHOCTAMU
CTPOCHHUS BEIIECTBA B TBEPIOM, KHUIKOM U Ta3000pa3HOM COCTOSIHUSIX. DKC-
MepUMEHTaIbHOE JO0Ka3aTeNbCcTBO 3akoHa [lackans. Pemenue 3amau Ha pac-
4€T IaBJICHUS TBEPAOTO TENA

HccnenoBanme 3aBUCUMOCTH AABJICHUS KHUIKOCTH OT TITyOUHBI TOTPYKEHUS
Y TUIOTHOCTH uJKocTH. HabmoneHne u o0bsiCHEHHE THAPOCTaTUYECKOTO
napajiokca Ha ocHoBe 3akoHa [lackans. M3yueHnue cooOuaronmxcs cocyaoB.
Pemenue 3anay Ha pacuér gaBieHus xuakoctu. OObsiCHEHNE PUHITUITA
JENCTBUSI TUIPABIMYECKOTO Mpecca, MHEBMATHUYECKUX MAIllUH. AHAIU3 U
00BsICHEHNE MMPAKTUYECKUX CUTYallU, IeMOHCTPUPYIOUINX MPOSBICHUE
JABJICHUS KUJIKOCTH U 3akoHa [lackaisi, HammpuMep MPOIIECCOB B OpraHu3Me
MIPH TITyOOKOBOJAHOM HBIPSTHUU

DKcrnepuMeHTalIbHOE OOHapykeHHe aTMOC(hepHOTro JaBlIeHUs. AHAIHU3 U
00BSCHEHHE OIBITOB M MPAKTHUYECKUX CUTYAIIMi, CBA3AHHBIX C JCHCTBUEM
atMochepHoro nasienus. OObsICHEHHE CYIIECTBOBaHUS aTMOc(hepsl Ha
3emiie 1 HEKOTOPBIX TJIaHETaX WK €€ OTCYTCTBUS Ha IPYTUX IUIAaHETax U
Jlyne. OObsicHeHUE U3MEHEHUS TNTIOTHOCTH aTMOCQEPHI C BHICOTOH U 3aBU-
CUMOCTH aTMOC(EPHOTO JIaBJIECHUS OT BBICOTHI. Pemenue 3a1aq Ha pacuér
atMocepHoro naBienus. M3ydenue yctpoiicTBa OapoMeTpa-aHepouaa

DKcrepuMeHTAIbHOE OOHAPYKEHUE ICUCTBUS KUAKOCTU U Ta3a Ha TIOTPY-
XKEHHOE B HUX Teno. OnpeeneHne BHITAIKUBAOIIEH CUJTbL, TEHCTBYIOLIEH
Ha TeJo, MOTPYKEHHOE B KUIKOCTh. [IpoBeieHe 1 00CYKIEHNE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD BBITAIKMBAIOLIECH CUIIBL, IEUCTBYIOLLEH Ha
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45

46

47

48

49

50

51

52

53

Bbapomerp-anepoun. Armochep-
HOE JIaBJICHHE HA PA3JTHYHBIX BbI-
coTax

Pemrenue 3agaud mo reme " ATmo-
chepHoe naBneHue"

JlelicTBue ®UIKOCTHU U Ta3a HA
MOTPY>KEHHOE B HUX TE€N0. ApXH-
MeJI0Ba cuia

JIaboparopHas padora «Onpene-
JICHUE BBITATKUBAIOICH CHJIBI,
JEHCTBYIOLIEH Ha TENO, IOTpy-
KCHHOE B )KHJIKOCTH)

JlaGopaTopHas paboTa 1o Teme

«MccnenoBanne 3aBUCUMOCTH Be-
ca Teya B BOJIE OT 00bEMa morpy-
KCHHOU B KHJIKOCTb YaCTH TEJIa)»

IInaBanue Texn

JIaGoparophas pabota "KoHcTpy-
MPOBaHKE apeoOMeTpa W KOH-
CTpYHpPOBaHHE JIOJKHU U Olpeie-
JieHne e€ rpy30noabEMHOCTH"

Pemenue 3amau mo temaM: «Ilna-

BaHueE CyA0B. Bo3ayxomnnaBaHnuey,
«/laBieHue TBEPABIX TEN, JKUIAKO-

CTEH ¥ ra30B»

KonTponbnas pabota mo Teme
«/laBieHue TBEpAbIX TEN, )KUIAKO-
CTEeH U ra3oB»

TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT
IJIOTHOCTHU XKUAKOCTH. [IpoBepKka HE3aBUCHMOCTHY BBITAIKUBAIOIIECH CHUIIBI,
JICHCTBYIOLIEH HA TEJIO B JKUJIKOCTH, OT Macchl Tena. Mccneqosanue 3aBucu-
MOCTH Beca Tella B BOJIe OT 00bEMa MOTrpyKEHHON B AKHUAKOCTh YaCcTH TeNa
Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA ApXHUMe/a U YCJIOBUS TUIaBAHUS TEl.
KoHctpynpoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U ONIPEICIICHHE
€€ rpy30101bEMHOCTH

54

Paznen 5. Pabora u
MOIIHOCTBH. JHEPIHUs

Mexanunyeckas paborta

DKCIEePUMEHTATHHOE OTpeIeNIEHNe MEXaHUIECKON PaOOThI CUITBI TSDKECTH
MIpY NAJCHUU Tella U CUJIbl TPEHUS TPU PABHOMEPHOM NEPEMEIICHHUH Tella M0

17




55

56

MorHocTs. EquHUIBI MOIITHOCTH

57

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabéMe 1o Jjectauie"”

58

IIpoctsie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha peryare

59

Pbruaru B TexHHKE, OBITY U NIPU-
pone. JlabopaTopHnas paborta «Hc-
CIICZIOBAHKE YCIOBHI PAaBHOBECHS
peIyara»

60

Pemenue 3amay o teme «Y cio-
BUSI PABHOBECHS pbIYara

61

Koaddurment nonesnoro neii-
cTBUs MexaHu3ma. JlaboparopHas
pabota «3mepenue KIT/
HAaKJIOHHOM IIOCKOCTHY

62

Pemenue 3amaud mo treme "Pabora,
MotrHocTh, KIT/T"

63

Mexannueckas sHeprus. Kunern-
YecKas U IMOTEHUHAIbHAs SHEPIUs

64

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

65

YPOK-3KCIIEPUMEHT 110 TEME
"DKCnepUMEHTaIbHOE OIIpeiee-
HUE U3MEHEHUS! KWHEeTHYECKON 1
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
mockocty"

KonTposnbnas pabora no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

TOPU30HTAIILHON NOBEPXHOCTH. Pac4€T MOITHOCTH, pa3BUBAEMOM ITPU NOIb-
éme 1o sectHuie. Pemenue 3amay Ha pacuéT MeXaHUIECKON pabOThI U MOIII-
HOCTH

OnpeneneHre BEIMTPHIIA B CHIIE MMPOCTHIX MEXaHW3MOB Ha MPUMEPE pblyara,
IMOBIKHOTO M HEITOABMIKHOI'O OJIOKOB, HAaKJIOHHOM IUIOCKOCTH. MccienoBa-
HHUE YCIIOBUsI paBHOBecHS pbryara. OOHapyKeHHE CBOWCTB MPOCTHIX MeXa-
HU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX M MPUCIIOCOOTICHHSIX, UCTIOIh3YEMbIX B
OBITY ¥ TEXHHKE, a TAK)KE B )KMBBIX OpraHu3Max. DKCIEPUMEHTAIbHOE JI0Ka-
3aTeILCTBO PABEHCTBA PA0OT MPH MPUMEHEHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJI HakTOHHOM MIIOCKOCTH.

Pemrenue 3amau Ha mpuMeHEHUE TTpaBUjIa paBHOBECHS pblyara u Ha pacuér
KIIJ,

DKCIepUMEHTAIBHOE OTPEICNICHNE N3MEHEHUSI KHHETUYECKOM 1 MOTEHIIH-
aJILHOM SHEPIrUU TeJla MPHU €ro CKaTbIBAHUU 110 HAKJIOHHOM MIOCKOCTH.
DopmMyJIMPOBAHME HA OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHUSI MEXaHUYE-
ckoii aHeprun. O6cyxIeHne TpaHull MPUMEHUMOCTH 3aKOHA COXPAaHEHUS
sHepruu. Pemenue 3aiad ¢ HCMOJIB30BAHUEM 3aKOHA COXPAHEHUS YHEPTUHU
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66

67

68

Pe3epBHoe Bpems (3u)

PesepBHrIit ypok. Pabora ¢ Tek-
cTaMi o TeMe "MexaHnyeckoe
nBmkeHne"

PeseprubIil ypok. Pabora ¢ Tek-
ctamu 110 Teme "JlaBnenue TBEp-
JIBIX TEJ, )KUAKOCTEH 1 ra3oB"

PesepBHrlit ypok. Pabora ¢ Tek-
cramu o teMme "Padora. Moi-
HOCTb. DHeprus"

Pemienue 3alaq 1 TCCTOB 110 MPEAbIAYIIUM TECMaM

HToro 68u
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6. IlepedyeHb VU4€OHO-METOAMYECKUX cpeacTB oovueHnusi, JOP

bubnmoreka [{OK https://m.edsoo.ru/7f416194

7. IlepeyeHb 00s13aTEJbHBIX JA00PATOPHBLIX, MPAKTHYECKHX, KOH-
TPOJLHBIX U IPYTUX BWJIOB PadoT

1. JIaboparopHas padota «Onpesenenre mIOTHOCTH TBEPIOTO Teay

2. JIJaboparopHas paboTa «/3yyeHne 3aBUCMOCTH pacTsikeHus (edopMaln) NPy HUHbBI OT
IIPUIIOKEHHOMN CUIIBD»

3. JIabopartopHas padota «/3yueHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHITBI JTaBIICHUS
U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEN

4. JlaboparopHnas padota «Onpe/esieHne BEITATKUBAIOIICH CHIIBI, IEHCTBYIONICH Ha TEJIO, MO-
IPY)KEHHOE B KUJKOCThY

5. Ha60paT0pHa51 pa60Ta no teMe «MccnemoBanue 3aBUCMMOCTH Beca Te€ja B BOJIC OT 00BéMa
HOFpY)KeHHOI;'I B XXUJAKOCTBb 4aCTH TCJia»

6. JlaboparopHas padora "KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U OIpe-
JeieHue e€ rpy30noabEMHOCTH"

7. JJaboparopHas padota «MccnenoBanue yCIOBHI paBHOBECHSI phIyaray
8. JTabopaTopHas padora «M3mepenne KI1/| HaKIOHHOM MIOCKOCTHY

1. KontponbHas padota no temam: «MexaHU4YeCKOe ABUKEHUEY, «Macca, IIOTHOCThY, «Bec
Tenay, «I'padudeckoe nzodpaxeHue cumy, «CHIIb

2. KontponpHas pabota 1o Teme «JlaBieHune TBEPABIX TEJ, )KUIKOCTEH U ra30B)»

3. KontponbHas padota o teMe «PaboTa U MOIITHOCTh. DHEPTUS

S8.Kputepuu v HOpMBI OIIEHKH PE3VJIbLTATOB OCBOCHHUSA MPOrpamM-
MbI 00VYAIOIIIUMUCH U ChOPMUPOBAHHOCTH Y Y /]

B ocHOBY kpuTepueB OIEHKHA Y4eOHOW AESITETbHOCTH YYalUXCSl TMOJOKEHBI O0BEKTUB-
HOCTh W eUHBIN Moaxo. [Ipu 5 — 6anmpHO OleHKe IS BCEX YCTAHOBJICHBI OOIIIE I 1aK-
TUYECKUE KPUTEPHUHU.

Ouenka “5” craBurcs B ciayydae:

1. 3HaHus, MOHUMAaHUS, TITYOHMHBI YCBOEGHHUS 00Yy4aroIIUMCs BCero 00b€Ma mporpaMMHOT0
MaTepuaa.



2. YMeHHs BBIACTATH IJ1aBHbIC MOJ0KEHUS B M3YYEHHOM MaTepHalie, Ha OCHOBaHUH (ak-
TOB M MPHUMEPOB 0000IIATh, /1eJIaTh BBHIBOJBI, YCTAHABINBATH MEXIIPEAMETHBIE W BHYT-
pHUIpEIMETHBIE CBSI3U, TBOPUECKU MPUMEHSET MOIyYeHHbIC 3HAHHs B HE3HAKOMOM CUTYa-
M.

3. OrcyrcTBUE OLIMOOK U HEJOUETOB NPU BOCIIPOU3BEACHUN N3YUEHHOTO MaTepuana, pu
YCTHBIX OTBETaX YCTPAaHCHHE OTAEIBbHBIX HETOYHOCTEH C IMOMOIIBIO JOMOJTHUTEIHHBIX
BOIPOCOB Y4YUTENsA, COONIOAEHUE KYyIbTYphl NMHUCBMEHHOH W YCTHOM pEYH, MpPaBUI
o opMIIeHUS MUCbMEHHBIX PaboOT.

Onenka “4”:

1. 3HaHue Bcero M3y4eHHOI0 MPOrpaMMHOI0 MaTepuania.

2. YMeHHid BBIICTSTD TJIaBHBIC MTOJIOKEHHS B M3yYEeHHOM MaTepuaie, Ha OCHOBaHUU (ak-
TOB U IPUMEPOB 000011aTh, JeNIaTh BHIBOABI, YCTAHABIUBATh BHYTPUIIPEIMETHBIC CBSI3H,
MIPUMEHATD MOJTYyYEHHBIC 3HAHUS Ha MTPAKTUKE.

3. He3nauutesnbHbie (HErpyOble) OIIMOKN U HEAOUETHI IIPU BOCIPOU3BEICHUU U3YYEHHO-
ro Marepuaia, COOJII0IEHHE OCHOBHBIX MPAaBUJ KYJbTYypbl IUCbMEHHONM U YCTHOH peuw,
paBm1 0(OPMIICHHSI MIUCEMEHHBIX PadoT.

Ouenka “3” (ypoBeHb NpeACTABJIECHU, COYCTAIOIIMXCS C 3JIEeMEHTAMHU HAYYHbIX IIOHATH):

1. 3Hanue u ycBOEHHE MaTepuajia Ha YPOBHE MHUHUMAIbHBIX TPEOOBAaHUU MPOTPAMMBI,
3aTpyJHEHHE MPU CAMOCTOSTENIbHOM BOCIPOMU3BEACHUU, HEOOXOIUMOCTh HE3HAYUTEI b-
HOW MMOMOIIM MPENOJaBaTeNsl.

2. YMeHnue paboTaTh Ha YpOBHE BOCIPOU3BENICHUS, 3aTPYAHCHUS [IPH OTBETaX Ha BUIO-
W3MEHEHHBIE BOMPOCHI.

3. Hanuuwue rpy0oii ommOKu, HECKOJIBKUX HETPYOBIX MPHU BOCIIPOU3BEACHUH HU3y4YE€HHOTO
MaTepuasa, He3HAYUTEIbHOE HEeCOOIIOICHINE OCHOBHBIX MPABWI KYJIbTYpPhl MTHCHBMEHHON
U YCTHOM peuu, mpaBuil opopMIIeHUsI TUCBMEHHBIX padoT.

Ouenka “2”:

1. 3HaHMe W yCBOEHHME MaTepHajla Ha YpOBHE HI)KE MUHHMAJIbHBIX TpeOOBAaHUM MpPO-
IpaMMBbl, OT/I€JIbHbIE TIPEJICTABICHUS 00 U3yYEHHOM MaTepuae.

2. OTcyTcTBHE YMEHHMM paboTaTh Ha YpOBHE BOCHPOM3BEACHUS, 3aTPYAHEHUS IPU OTBE-
Tax Ha CTaHJAApTHBIE BOIPOCHI.

3. Hannume HecKOJIBKUX IPyObIX OHIMOOK, OOJBLIOrO YUCIa HErpyObIX MPU BOCHPOHM3BE-
J€HUM U3YYEHHOTO MaTepuaja, 3HaYUTeNIbHOE HECOONI0JICHUE OCHOBHBIX MpPaBWI KYJb-
Typbl IUCBMEHHOW U YCTHOH pedu, npaBuil o(popMIIeHUsI TUCbMEHHBIX paloT.

Onenka “1”:

CraBuTcs 3a MOJHOE HE3HAHUE U3YYEHHOI0 MaTepualia, OTCYTCTBUE DJIEMEHTAPHBIX yMe-
HUU 1 HaBBIKOB.

YcTHBIN OTBET.

Ounenka “5” craBuTcsl, €C/IU Y4YeHHK:
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1) IMoka3biBaeT riIry0OKOE M MOJHOE 3HAHUE U MMOHMMAaHUE BCETO 00bhEMA MPOrPAMMHOTO
Marepuana; MoJIHOE MOHUMAaHHME CYIIHOCTH PacCMaTpPUBAEMbIX MOHSTHM, SBJICHHH U 3a-
KOHOMEPHOCTEM, TEOPUH, B3aUMOCBSI3EH;

2) YMeeT coCTaBUTh MOJHBIN U NMPaBUIBHBIA OTBET Ha OCHOBE M3YYCHHOI'O MaTepHala;
BBIJICJISITh TJIaBHBIC TMOJIOKEHUS, CAMOCTOSITEIbBHO MOATBEP>KIATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMHu; CaMOCTOATEIbHO W apryMEHTHPOBAHO JeNIaTh aHalu3, 00o00Iie-
HUS, BBIBOJBL. Y CTaHaBIMBATh MEXIPEJIMETHbIC (HA OCHOBE paHee MPUOOPETEHHBIX 3Ha-
HU) ¥ BHYTPUIIPEIMETHBIC CBS3H, TBOPUYECCKH MPUMEHSTH MOJyUYCHHbBIC 3HAHUS B HE3HA-
KoMoi curyanuu. [locnenoBaTensHo, Y€TKO, CBI3HO, OOOCHOBAHHO M 0€30MMO0YHO U3-
jarath y4eOHBIH MaTepual; 1aBaTh OTBET B JJOTMUYECKOW MOCIEIOBATEIIBHOCTH C UCIIONb-
30BaHHEM MPHUHATON TEPMHHOJIOTHH; JCNaTh COOCTBEHHBIC BBIBOABI; (DOPMYIHpPOBATH
TOYHOE OIPEICIICHUE U UCTOJIKOBAHWE OCHOBHBIX MOHSATHI, 3aKOHOB, TCOPHI; IPH OTBETE
HE MOBTOPATH JOCJIOBHO TEKCT YYEOHHMKA; M3JIaraTh MaTepHall JIUTEPATYPHBIM SI3BIKOM;
MPaBUIILHO U OOCTOSTEIIPHO OTBEYATh Ha JOTIOJHUTEIbHBIE BOIIPOCH! yunuTtels. CaMocTo-
ATETFHO W PAllMOHAILHO WCIOJIL30BAaTh HATJISIHBIE MMOCOOUS, CIPABOYHBIC MAaTEPHUAIbI,
Y4EOHHK, JOMOTHUTEIBHYIO JIUTEPATyPy, MEPBOUCTOYHUKH, TIPUMEHATh CUCTEMY YCIIOB-
HBIX 0003HAYEHUN MPU BEJACHUU 3aIUCEH, COTPOBOKIAIONINX OTBET; UCIIOIb30BAHUE IS
JI0Ka3aTeJIbCTBA BEIBOIOB M3 HAOIIOAECHHH U OIBITOB;

3) CamocCTOSTENbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MOITYYEHHbIEC 3HAHUS B pe-
IeHnH npoOJeM Ha TBOPUECKOM YpPOBHE; JOMYyCKaeT He Ooyiee 0OAHOro HeAo4ETa, KOTO-
PBIii JIETKO UCTIPABIISET IO TPEOOBAHUIO YUUTENST; UMEET HEOOXOIMMbIE HABBIKUA PAOOTHI C
npubopaMu, YepTexamu, cxeMamMu U rpadukaMu, CONYTCTBYIOIIMMH OTBETY; 3allUCH, CO-
MIPOBOK/IAOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka “4” craBUTCSl, €CJIM YYEHHUK:

1) Iloka3piBaeT 3HaHUS BCEr0 M3YyYEHHOIO IpOrpaMMHOro Marepuaina. /[aér mosHslil u
IIPaBUJIbHBII OTBET Ha OCHOBE M3YUYEHHBIX TEOPUI; HE3HAUUTENIbHbIE OIIMOKHU M He0uE-
ThI NP BOCIPOU3BEIECHUU M3YYEHHOTO MaTepuaja, ONpEelesIeHUs NMOHSTUN Jall HemoJ-
Hble, HEOOJIbIINE HETOYHOCTHU IIPU UCIIOJIb30BAHUN HAYYHBIX TEPMUHOB UJIM B BBIBOJAX U
00001IEeHNAX U3 HAOJIOEHUH U ONBITOB; MaTepHall U3JlaraeT B ONpPEAESIEHHON Joruye-
CKOM TMOCIIeI0BAaTENIbHOCTH, PU ATOM JONYCKaeT OJHY HerpyOyro ommoOKy min He Oonee
JIBYX HEJIOUYETOB U MOXKET UX HUCIPaBUTh CAMOCTOSATENBHO MPU TPEOOBAHWUU WU MU He-
OO0JIBIIION MOMOIIM MPENoAaBaTelis; B OCHOBHOM YCBOWJI y4eOHBIH MaTepual; MOATBep-
/IAaeT OTBET KOHKPETHBIMH IpHUMEpaMH; IPaBUILHO OTBEYAET HA JIOMOJHUTENIbHBIE BO-
IIPOCHI YUYUTEIS.

2) YMeeT caMOCTOSATENbHO BBIIEIATH IJIaBHbIE MOJIOKEHUSI B U3YUEHHOM MaTepualie; Ha
OCHOBaHMU (DaKTOB M IpUMEPOB 0000IIaTh, AEIaTh BHIBOJbI, YCTAaHABIMBAThb BHYTpHU-
IIpeIMETHBIE CBSI3U. [IpUMEHATH MOydYEeHHbIE 3HAHUSA HAa NPAKTHKE B BUIOW3MEHEHHOMN
CUTYalluH, co0JIt0/IaTh OCHOBHBIE IIPAaBUJIA KYJIbTYpPhl YCTHOM pPEYH U COMPOBOKIAIOIIEH
IIMCbMEHHOM, UCII0JIb30BaTh HAYYHBIE TEPMUHBI,

3) He oGiagaer 10oCTaTOUYHBIM HABBIKOM pabOThI CO CIPAaBOYHOM JINTEPATypOll, yueOHU-
KOM, NEPBOMCTOYHHUKAMU (TIPaBUJIBHO OPUEHTUPYETCs, HO paboTaeT MeasieHHo). Jlomyc-
KaeT HerpyOble HapylIeHHs MpaBuil 0hopMIIEHUS TUCbMEHHBIX paboT.

Ouenka “3” craBuTcsl, €CJIM YYCHHK:
YCBOWJI OCHOBHOE COJIEpKAaHKUE YUeOHOro MaTepuala, UMeeT MpoOelibl B yCBOCHUH MaTe-
puaia, He IPENATCTBYIOINE AATBHENIIEMY YCBOEHUIO IIPOIPAMMHOI0 MaTepHaa;

MaTepHall u3jaraeT HeCHCTEMAaTU3UPOBAaHHO, ()parMEeHTapHO, HE BCETaa MOCIEA0BATEb-
HO;
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MOKa3bIBAET HEIOCTATOYHYIO C(HOPMUPOBAHHOCTH OTJEIBHBIX 3HAHUA U YMEHHIA, BBIBOIBI
1 00001ICHUS apTyMEHTUPYET ¢1ab0, T0MyCKaeT B HUX OIIHOKH.

JOMYCTHJI OIIMOKM W HETOYHOCTH B MICTIOJIB30BAaHUH HAYYHOUW TEPMUHOJIOTHH, OTPE/IeIie-
HUS TIOHSTHI a1 HEJJOCTATOYHO YCTKHE;

HE HCIIOJL30BajJ B KA4eCTBE JI0KA3aTCIbCTBA BBIBOABI M OOOOIIEHHMS M3 HAOJIIOACHUM,
(aKTOB, OIBITOB WJIU JIOIYCTHIJI OIIUOKH MPH UX U3JI0KCHHU;

WCIBITHIBACT 3aTPYAHCHUS B NMPUMCHCHHM 3HAHWUN, HEOOXOIMMBIX JIJIsl PElICHHsS 3a/1a4
Pa3IMYHBIX TUIIOB, TIPU OOBSICHEHUN KOHKPETHBIX SBJICHUN Ha OCHOBE TEOPUH U 3aKOHOB,
WM B MIOATBEPKJICHUN KOHKPETHBIX IPUMEPOB MPAKTHUYECKOTO MPUMEHEHUS TCOPHIA;
OTBEYAET HENOJIHO Ha BOMPOCHI yUHuTessl (YIycKasi U OCHOBHOE), WJIM BOCIIPOU3BOJHUT CO-
JepKaHUe TeKCTa y4eOHWKA, HO HEIOCTATOYHO MOHUMAET OTACIIbHBIC MMOJOKCHHS, UMe-
IONIHE BYKHOE 3HAYCHHE B ITOM TEKCTE;

OoOHapyKMBAeT HEIOCTATOYHOE TTOHUMAaHUE OTJICIBHBIX MOJOXKEHHUH MPHU BOCIIPOU3BEIC-
HUM TEKCTa y4eOHMKa (3amuceid, MePBOMCTOYHUKOB) MIJIM OTBEYACT HETIOJIHO Ha BOIPOCHI
YUUTEIs, JOIyCKas OIHY-/IBE TPyObIe OMNOKH.

Ounenka “2” craBuTCS, €CJIU YYeHUK:

HE YCBOWJI U HE PaCKpbLI OCHOBHOE CO/IEp KaHUE MaTepuara;

HE JIeaeT BBIBOJIOB U 0000IEeHUIA.

HE 3HAeT U HE NIOHMMAaeT 3HAaYUTEJIbHYIO WJIM OCHOBHYIO 4acTh IPOrPaMMHOI0 MaTepuaa
B IIpejiesiaX MOCTaBJIEHHBIX BOIIPOCOB;

WIM UMEET cl1abo CPOPMUPOBAHHBIE M HEMOJHbIC 3HAHUS U HE YMEET NMPUMEHATh UX K
peLIeHHIO KOHKPETHBIX BOIIPOCOB U 33/1a4 110 00pasiy;

WIM IpU OTBETE (HAa OJUH BOIIPOC) JOIMYyCKaeT Oojiee BYX rpyObIX OomIMOOK, KOTOpbIE HE
MO’KET UCIPABUTH J1aXKe IIPU NOMOILM YUUTEIIS.

Ounenka “1” craBuTCS, €CJIN YYCHHK:
HE MOYKET OTBETUTh HU Ha OJIMH U3 NIOCTABJIEHHBIX BOIIPOCOB;
IIOJIHOCTBIO HE YCBOMJI MaTepHUal.
Ilpumeuanue.
Ilo OKOHYaHMIO YCTHOTO OTBETa YYalllerocs MeJaroroM AAa€Tcs KpaTKUW aHaJIW3 OTBETA,
OOBSABISAETCSI MOTUBUPOBAaHHAsS OlLIEHKA. BO3MOXXHO MpHUBJIeUEHUE OPYTUX YHaIUXCsl JUIs
aHaJIM3a OTBETA, CAMOAHAIIN3, IPEUIOKEHUE OLIEHKH.
OneHka caMOCTOAATEIbHBIX MUCbMEHHBIX M KOHTPOJILHBIX PadoT.

Ounenka “5” craBuTcsl, €CJIM Y4YeHHUK:

BBINOJIHWI paboTy 6e3 omMOOK 1 HE0UETOB;
JOIYCTHJI He O0JIee OAHOTO HeloveTa.

Ouenka “4” craBurcs, €I Y4eHUK
BBINOJIHWI paboTy MOJIHOCTBIO, HO JIOMYCTHUII B HEH:
He 0oJiee 0JTHOM HEerpyOOil OIMOKK U OJTHOTO HEJI0UETa;

WU He OoJee ABYX HECAOYCTOB.

Ounenka “3” craBuTCS, €CJIN Y4CHUK
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MPABUJILHO BBITIOJIHUJI HE MEHEE IMOJOBUHBI pa0OThI MITH JIOMYCTHIT:

He 0oJiee ABYX rpyObIX OMIMOOK;

WM He 6oJiee 01HOM TpyOoii U OHOM HerpyOoi OIIMOKH U OJHOTO HEJIOUYETa;
uau He 6osiee IBYX-TpeX HErpyObIX OIMUOOK;

WM OJHOW HETpyOoii OMMOKY U TPEX HEeJOUETOB;

WM TIPY OTCYTCTBHH OIIUOOK, HO TIPU HAJTHMYUH YETHIPEX-TIATH HEJJOYCTOB.

Ouenka “2” craBuTcs, eCJIiv Y4YeHUK:

JOIYCTHJI YUCJIO OIIMOOK M HEIO0YETOB IPEBOCXOAIICe HOPMY, IPH KOTOPOH MOKET
OBITH BEICTABJIEHA OLIEHKA “37;
WJIM €CJIU MPABUIBHO BBITIOJIHIII MEHEE ITOJIOBUHBI pAOOTHI.

Ounenka “1” craBurcs, ecJiv Y4YeHUK:

HE MIPUCTYIAJ K BBITOJIHEHUIO PaOOTHI;

WJIY TIPaBUIIBHO BBITTOHIII He Oosiee 10 % Bcex 3amanmuii.

Ilpumeuanue.

1) Yuurens uMeeT npaBo MOCTaBUTh YUYCHHUKY OLIEHKY BBIIIE TOM, KOTOpasi MpeaycMOTpe-
Ha HOPMaMH, €CJIM YUEHUKOM OPUTHHAIBHO BBITIOJIHEHA padoTa.

2) O1neHKy ¢ aHAIM30M JTOBOJISATCS 10 CBEJCHHS ydalluxcs, Kak MpaBUIIO, HA TOCIEAYIO0-
eM YpOKe, IpeIyCMaTpUBaETCs paboTa HaJl OIMOKaMH, YCTpaHEHHE TIPOOEIIOB.

OueHka BbINOJHEHUS NPAKTHYECKUX (11a00paTOPHBbIX) padoT
Ounenka “5” craBuTcsl, eC/Iid Y4eHUK:

1) mpaBWJIBHO OIpENEINII LENb ONBITA;
2) BBIMOJHWI PabOTy B MOJHOM O00BbEME C COONIOIEHHEM HEOOXOAMMOM MOCie10BaTeNb-
HOCTH IIPOBEJICHUS OIBITOB U U3MEPCHHIA,
3) caMOCTOATENbHO M PAIMOHAIBHO BHIOpANT M MOATOTOBWI AJIS OMBITa HEOOXOAUMOE
00opyIoBaHUE, BCE OMBITHI TIPOBEN B YCIOBUSX U PEKUMaX, 00CCICUHBAONINX MOTyde-
HUE Pe3y/IbTaTOB U BHIBOJOB C HAUOOJbIIIEH TOUHOCTHIO;
4) HayYHO TPAMOTHO, JJOTUYHO OTHCATl HAOIOICHUS U CPOPMYITHUPOBAT BBIBOJIBI M3 OTIbI-
Ta. B mpeicTaBieHHOM OTUYeTe MPAaBUIILHO U aKKYpPaTHO BHITIOJHIII BCE 3alMCH, TAOIUIIBL,
PUCYHKH, YePTEKH, TPA(QUKH, BEIYUCICHUS U CJIETal BBIBOIBL;
5) mpaBUIBHO BBIMOJIHWI aHaIu3 norpemHoctei (9-11 kmaccsr).
6) TpPOSBISET OpraHU3alMOHHO-TPYIOBbIE YMEHMs (IIOJJEP’KUBAET YUCTOTY paboyero
MeCTa U MOPAIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YeT PaCXOJHBIE MaTepUabl).

7) DKCHEPUMEHT OCYIIECTBIIACT IO IUIaHy C YYE€TOM TEXHUKH OE30MacCHOCTH H
mpaBmI paboThl C MaTepHaiaMu U 000pyTOBaHHEM.

Ouenka “4” craBuTcsl, €CJIN y4eHUK

BBITNIOJIHIII TpeOOBaHUS K OLIeHKe “5”, HO:

OTIBIT IPOBOJIWII B YCIIOBUSIX, HE 00ECTIEUMBAIOIINX JTIOCTATOYHON TOUHOCTH U3MEPEHUIA;
WU OBLIO JTOTMYIIEHO JIBA-TPU HEJI0UETA;

WM He 6oJiee 0IHOM HerpyOoil OMMOKM 1 OTHOTO HEI0YeTa,

WM 9KCTIEPUMEHT MPOBEJIEH HE MOJHOCTbIO;

WINA B ONMCAaHUM HAOJIIONEHUI U3 OMBITA JOMYCTUII HETOYHOCTH, BBIBOJIBI C/IENAN HETIOJ-
HBIC.
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Ounenka “3” craBurcs, ecJIiv Y4YeHUK:

1. mpaBUIBHO OMpeAenHi IeNb OMNbITa; paboTy BBIOJHSET MPABHIBHO HE MEHEE 4YeM
HAIlOJIOBUHY, O/THAKO 0OBEM BBINOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISIET MOJXYYUTH Ipa-
BUJIBHBIE PE3YJAbTAThl M BHIBOJIBI 10 OCHOBHBIM, MPUHIUITHAIIEHO BaKHBIM 3a7adyaM pado-
TBI;

2. unu noadop 06opynoBaHus, 0OBEKTOB, MATEPUANIOB, a TAKXKE PpabOTHI IO HAYay OIBI-
Ta MPOBEJ C MIOMOIIBIO YYUTENS; UM B XOJI€ TIPOBEACHHSI ONBITA M M3MEPEHHUH ObLIH J10-
MYLICHbI OIMOKY B OMMCAHUU HAOIIOICHHA, (POPMYIIMPOBAHUH BBHIBOJIOB;

3. OIBIT MPOBOJIWIICS B HEPAIIMOHATBHBIX YCIOBHUIX, YTO MPUBEJIO K MOTYYCHUIO PE3yIib-
TaTOB C OOJIBIIEH MOTPEIIHOCTHIO; WM B OTYETE OBLIM JOMYIIECHBI B OOIIEH CIOXKHOCTH
He Oosiee BYX OMIMOOK (B 3alMCAX €IMHMI, W3MEPEHUAX, B BBIYMCICHUSX, rpadHKax,
TaOJIMIIaX, CXeMax, aHAJIN3€ MOTPEUTHOCTEH U T.J1.) HE MPUHIMITUAIBHOTO JUIS JTAaHHOH pa-
OO0THI XapakTepa, HO MOBIUABIINX HA PE3YJITAT BHIMOJIHEHHUS; WM HE BBIIIOJIHEH COBCEM
WJTU BBITIOJIHEH HEBEpHO aHayu3 norpemHocrei (9-11 kiacc);

4. nomyckaet rpyOyro omuOKy B X0JIe IKCTIIEpUMEHTa (B 0OBSICHEHUH, B 0D OPMIICHHH Da-
OOTBI, B COOJIFOJICHUY TTPABHJI TEXHUKHU OC30IACHOCTH IPU PaboTe ¢ MaTepuataMu u 000-
PYZOBaHUEM), KOTOPAsi HCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEIIS.

Ounenka “2” craBuTCS, €CJIN YYCHHK:

1. He ompenenui caMOCTOSATENBHO IEJIb ONBITA; BBHIMOJIHII PabOTy HE MMOITHOCTBHIO, HE
MOATOTOBUI HYKHOE 000pYZAOBaHHE U 00BbEM BBIITOJIHEHHOM YaCTH pabOTHI HE TIO3BOJISET
C/IeTaTh MPABUIIHHBIX BBIBOJIOB;

2. WY OMBITHI, U3MEPEHUS, BEIYUCICHUS, HAOIIOICHUS MPOU3BOANINCEH HETIPABUIIHHO;

3. WM B X0Jie pabOThl U B OTYETE OOHAPYKUINCH B COBOKYITHOCTH BCE€ HEIOCTATKH, OT-
MEUYEHHBIC B TPEOOBAHHUAX K OIEHKE “37;

4. nomyckaeT nBe (n Oosee) rpyObie OMMOKK B XOJ€ IKCIEPUMEHTA, B OOBSCHECHUH, B
opopmiieHnH pabOThI, B COOIIOICHUH MPABUII TEXHUKH OE30MaCHOCTH MpU padboTe ¢ Be-
IeCTBaMH ¥ 000pYIOBaHUEM, KOTOPBIC HE MOXKET MCIPABUTH JaXKe IO TPCOOBAHUIO YUH-
Tesl.

Ounenka “1” craBuTCsl, €CJIU YYeHHK:

MOJTHOCTBIO HE CyMeEIT HadyaTh ¥ OOPMHTB OIIBIT;

HE BBINIOJHSET paboTy;

MOKa3bIBAET OTCYTCTBHE IKCTIEPUMEHTAIBHBIX YMEHHIA;

He cobmroaan uiy rpy0o Hapyai TpeOoBaHus O€30MaCHOCTH TPYa.

Ilpumeuanue.

1. B Tex cimydasix, Korja y4amuiicst mokasajl OpUrMHaJIbHbBIN U Hanbosiee palnoHaIbHbIN
MO/IXOJ1 K BBIIIOJIHEHHUIO paboThI U B Mpoliecce paboThl, HO HE U30€XKal TeX WIN UHBIX He-
JIOCTaTKOB, OILIEHKA 3a BBIIOJIHEHUE PAOOTHI 10 YCMOTPEHUIO YUUTENsT MOXKET OBbITh I10-
BBIIIIEHA 110 CPABHEHUIO C YKa3aHHBIMU BBILLIE HOPMaMH.

2. OueHku ¢ aHaIU30M JOBOASTCS 10 CBEACHUS ydallMXcs, KaK MPaBUJIO, HA MOCIELYIO-
IIEM ypOKe.

. Onenka yMeHui NPpOBOANTHL HAOIIOCHHS.

Ounenka “5” craBuTcs, €C/IN Y4eHHK:

MPpaBHUJILHO 110 3aAaHUI0 YYUTCIIA ITPOBCII Ha6JIIO,[[eHI/Ie;
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BBIJICJINJI CYILIECTBEHHbIE IPU3HAKK y HabIrogaemoro o0bexTa (mpouecca);
JIOTMYHO, HAYYHO TPAaMOTHO O(hOpMIIT pe3ynbTaThl HAOIIOACHUH U BHIBOIBI.

Ouenka “4” craBurcs, ecJiv Y4YeHUK:

MPABUJIBHO 110 33/IaHUI0 YYHUTEIS TPOBEN HAOJIOACHNE;

MpPU BBIICTICHUU CYIIECTBEHHBIX TPU3HAKOB Yy HaOmomaeMoro obOwekTa (mpoiecca)
Ha3BaJl BTOPOCTEIICHHEIC;

JOMyCTHII HEOPEKHOCTH B 0(OPMIICHUH HAOJIIOJJCHUI U BHIBOJIOB.

Ounenka “3” craBuTCsl, €CJIN YYeHHK:
JOIYCTHJI HETOYHOCTHU U 1-2 omnOKy B IpOBEIEHUH HAOIIOACHUH 110 33/1aHUI0 YUUTEIS;
IIPU BBICTICHUU CYIIECTBEHHBIX IPU3HAKOB y HAa0I01aeMOro o0beKTa (Iporecca) Bble-
JIWJT JINIIb HEKOTOPBIE;
nonyctui 1-2 omumOku B oopMIIeHHH HAOIIOACHUI 1 BHIBOJIOB.

Ounenka “2” craBuTCS, €CJIU YYeHHK:
nonyctuil 3 — 4 ommOKy B IPOBECHUH HAOIIOAEHUH 110 3a/laHUI0 YUUTEIS;
HETPAaBUIIBHO BBIICIIHII PU3HAKK HAOII01aeMOT0 00beKTa (IIporecca);
nomnyctui 3 — 4 omnOku B 0(hOpMIIEHUU HAOIIOCHUN U BBIBOJIOB.

Ounenka “1” craBuTCS, €CJIM YYCHHUK:
He Brnageer ymeHneM npoBOJUTh HAOIOACHNUE.
Ipumeuanue.

OHGHKI/I C aHaJIM30M YMCHI/II\/JI IMPOBOAWTH Ha6JIIOIICHI/I$I AOBOJATCA OO CBCACHUA ydallluX-
C4, KaK IIPpaBUJIO, HA TOCICAYIOIIEM YPOKE, ITOCIIC CAauu oTuéTa.

I'IeTpOBa Hatanus IBOY cpepnHan wkona
N°229 AgmunpanTenckoro

AHaToONbeBHa paioHa
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