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HHOACHUTEJIbBHAA 3AIINCKA

N

Copepxanue  mporpaMMbl — HalpaBlIeHO Ha  (OPMUPOBAHHE  E€CTECTBEHHOHAYYHOMH
IPaMOTHOCTH yYalUXCs U OPraHU3aluio U3ydeHus: (PU3MKM Ha JesITeTbHOCTHON OocHOBe. B Hell
YUUTBIBAIOTCSI BO3MOXHOCTU IpeaMera B peanusauuu  TpeboBanuiit PI'OC OO0 k
IUTAHUPYEMBIM ~ JIMYHOCTHBIM W METaNpeIMETHBIM pe3yiabTaraM OOydeHHs, a TaKke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOIO
o0m1ero o0pa3oBaHuUs.

OBIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJJIMETA «®U3UKA>

Kypc ¢umsukn — cucremooOpa3yromuid Uil €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (DPM3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SBJIEHUM, U3ydaeMbIX XUMUEH,
ouosorueil, actrpoHomueil u pusndeckoit reorpaduei. Pusznka — 3TO0 MpeaMET, KOTOPBIA HE
TOJIBKO BHOCUT OCHOBHOMW BKJIAJl B €CTECTBEHHOHAayYHYIO KapTHUHY MUpPA, HO U MPEIOCTaBISIET
HauOoJiee siCHbIe 00pa3Ilbl MPUMEHEHUS HAYYHOTO METOJIa MO3HAHMS, T.€. CIoco0a MOJIyUdeHHs
JIOCTOBEPHBIX 3HaHUM 0 Mupe. HaxoHnen, ¢usnka — 3To npeaMer, KOTOPBIM HapsAAy ¢ APYTUMU
€CTECTBEHHOHAayYHbIMU TpeAMETaMU JOJDKEH JaTh LIKOJbHHMKAM TIpejAcTaBlieHne 00
YBJIEKATEIbHOCTH HAYYHOT'O MCCIEAOBAHUSA U PAZOCTH CAMOCTOSITENIBHOTO OTKPHITHS HOBOIO
3HAHMUSL.

Opna w3 TNaBHBIX 3a1a4 (uU3MYeckoro oOpa3oBaHUS B CTPYKType oOuiero oOpa3oBaHMS
COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHOHAYUYHON I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOMU
Maccel OOyJaromiuxcsi, KOTOpble B JallbHEHIIEM OYyAYyT 3aHAThl B CaMbIX pPa3HO OOpa3HBIX
chepax nestenbHOocTH. Ho He MeHee BaKHOW 3afaueil sIBJSETCS BBIABIEHUE U TOJrOTOBKA
TAJAHTIMBBIX ~ MOJIOJBIX JIFOACH JUIl  TPOJOJDKEHUsT oOpa3oBaHMs W JaJIbHEHIIEH
po(hecCUOHAIBHON JeATENbHOCTH B 001aCTH €CTECTBEHHOHAYYHBIX UCCIIEI0OBAHUM U CO3/1aHUU
HOBBIX TexHOoJIoTui. COrJlacCHO HPUHATOMY B MEXAYHAPOJHOM COOOIIECTBE OIpPEICIICHHIO,
«EcTecTBeHHOHay4YHas IPaMOTHOCTb — 3TO CIIOCOOHOCTb YENIOBEKAa 3aHUMaTh AKTHUBHYIO I'pax-
JAHCKYI0 TO3MIMIO MO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMHU
HayKaMH, M €ro TOTOBHOCTb MHTEPECOBATbCA €CTECTBEHHOHAy4YHbIMM uaesMu. Hayuno
I'PaMOTHBIA YEJIOBEK CTPEMHUTCS y4acTBOBATh B apryMEHTHUPOBAaHHOM OOCYKIECHUHU MpoOiieM,
OTHOCSIIIUXCSL K €CTECTBEHHbIM HayKaM M TEXHOJIOTHSM, 4TO TpeOyeT OT HEro CieayoLIMX
KOMIIETEHTHOCTEM:

Hay4YHO O0OBACHATH SABJICHUA,

OLOCHMBATh U IOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCIICA0BAaHUA,

HHTCPpHIPCTUPOBATD AAHHBIC 1 UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYYCHUA
BBIBOJOB.

N3ydenne ¢u3uKu COCOOHO BHECTH pEIIAIONINKM BKJIaA B (OPMUPOBAHHE €CTECTBEHHO-
HayYHOU rpaMOTHOCTH OOYUYaAIOIINXCA.

HEJIX U3YUYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Ienn wu3ydyeHuss (QU3MKA Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs ONpEAETCHbl B
Konnenuuu npenogasanus yue6Horo npeamera «Pusnka» B 00pa30BaTENIbHBIX OpraHU3alUsiX
Poccuiickoit ®enepanyu, peaaus3yroIUX OCHOBHBbIE 00me00pa3oBaTebHbIe MPOrpaMMBI,
yTBepkAEHHON pemeHnneM Kousmernn Mununcrepcrsa npocsemenus Poccniickoin denepanum,
npotokoi ot 3 nexadps 2019 r. Ne [TK-4BH.

Lenu nzydeHus: GU3MKU:

npuoOpeTeHne HHTEpeca U CTPEMIICHUS 00YJaIOIINXCsl K HAYYHOMY M3yYEHUIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO 1€ TIO3HaHUsI U (OPMHUPOBaHUE
HCCIIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHMSIM;



(bopMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa U3y4eHHUSI OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe IPEACTABICHUN O poJid (GU3UKH TS Pa3BUTHA JPYTHUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyayieit mpodheccuoHalbHON
NEeSITEIbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JJaJIbHENWIIEMY 00YUYEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTmkeHue 3TUX Leleil Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHusi 00ECIICUMBACTCS

pEILIEHHUEM CIEIYIOIIUX 3a/1ay:

npuoOpeTeHne 3HAaHUH O AUCKPETHOM CTPOSHHH BEIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
AEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

nproOpeTeHNne YMEHUH ONMCHIBATh M OOBICHATH (PU3NYECKUE SIBJICHHS C HCIIOJIb30BAaHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOIOB PEIICHHUS MMPOCTEHITNX PACYETHBIX 33,144 C MCTIOIh30BAHUEM (PH3HUECKIX
MO/IeJIel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33124,

pa3BUTHE YMEHUW HAOIIOaTh MIPUPOTHBIC SBJICHUS M BBITIONHSATE OIBITHI, JAOOPaTOPHBIE
paboTHI M AKCTIEPUMEHTAIBHBIC NCCIIEI0OBAHUS C UCTIOIH30BAHUEM N3MEPHTEITBHBIX
puOopoB;

OcBoeHHE TPUEMOB pabOTHI ¢ HHPOpMaIuel GU3MIECKOTO COJCPKAHMS, BKITFOUAs
WH(POPMAIIHIO O COBPEMEHHBIX JIOCTIKEHHUSIX (PH3UKH; aHAINA3 U KPUTUIECKOE OICHIBAHNE
uHpopmanuy;

3HAKOMCTBO €O cepamu mpodhecCHOHATBHOM EeATeTLHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NUECKOI HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO ¢Qusuka sBusercs oOs3aTeIbHBIM IMPEIMETOM Ha yYpOBHE

OCHOBHOTO 0011ero oopa3oBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT U3ydeHHe (PU3UKU Ha
0a30BOM ypoBHE B 7 Klacce B 00béMe 68 wacoB 1o 2 yaca B HEIEINIO.

COJEP)KAHUE YYEBHOT' O ITPEJIMETA

Pa3znen 1. ®u3uka u €€ poJsib B IO3HAHUM OKPY:KAIOIIEro MUpPa
Odu3nka — HayKa O HpUpOJie, U3ydaeT (U3NYECKUEe SIBJICHHS: MEXaHUUYECKUE, TEIJIOBbIE,

QJICKTPUYICCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

duznyeckue BEIUYUHBL. I/I3MepeHHe (I)I/ISI/ILIGCKI/IX BenMuunH. Dusnyeckue HpI/I60pBI.

[TorpemnocTs u3MepeHuidt. MexxayHapogHasi CUCTeMa eIMHHII.

Kak (bHSHKa " Apyruc €CTCCTBCHHLIC HAYKHU U3Yy4alOT IIPUPOAY. ECTGCTBGHHOH&Y‘IHHI‘/’I MECTO

Mo3HaHUs: HaOIIOZeHNEe, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHHE THUIIOTE3, SKCIEPUMEHT
10 TIPOBEPKE THIIOTE3, 00OBsICHEHUE HaOI01aeMoro sBieHuss. Onucanue PU3NYECKux ABJICHUN C
IOMOIIBIO MOJIEJIEH.

JdeMoHcTpanuu
1. MexaHn4ecKue, TEMIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®usnyeckue NpuOOpPHl U TMpoleaypa NPSIMbIX HU3MEPEHUH aHAJIOTOBBIM U LU(POBBIM

puOOpOM.

JlabopaTopHbie padoThbI U ONBITHI

1. Onpenenenue EHbI IEJIEHUS LKAl U3MEPHUTENILHOTO MpUubopa.

2. NI3mepeHune pacCcTosIHUIMA.

3. NU3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. HW3mepeHue Temneparypbl NpH IOMOIIM KUAKOCTHOTO TEPMOMETpa M JaT4MKa

TEMIEPATYPHI.



6. IlpoBenenue wucciaeaoBaHUsT O TMPOBEPKE THUIOTE3bl: JANBHOCTh TMOJIETA IIAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIIE BEICOTA MYCKA.

Paznean 2. IlepBoHauanbHbIe CBeleHUSI O CTPOEHNH BellecTBA

CtpoeHue BelecTBa: aToMbl M MOJICKYIIbI, UX pa3Mepbl. OMbIThL, JOKA3bIBAIOIINE TUCKPETHOE
cTpoenue BemecTBa. ONbIThI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBwxenue wyacTtull BemecTtBa. CBS3b CKOPOCTH JBWKEHUS 4YACTHI[ C TEMIEPaTypoi.
BbpoynoBckoe nBwkenue, muddy3us. B3aummonelcTBHE YacTHIl BEIIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHME Ta30B, OJKUAKOCTEH ©  TBEPIBIX
(kpuctayuinueckux) Tesl. B3auMoCBsI3b MEXIy CBOWCTBaAMHU BEHIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHA
BOJIbI. B3anMOCBSI3b MEXITy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSX U HX
ATOMHOMOJICKYJISIPHBIM ~ cTpoeHHeM.  (OCOOCHHOCTM  arperaTtHbIX  COCTOSIHMM — BOJIBL.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

JdeMoHcTpauuu

1. HaGmoienue OpOYHOBCKOTO JIBUXKEHUSI.

2. Habmonenue muddysum.

3. HaGmionenue sBICHUM, OOBSCHAIOMIMXCA TMPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI
BEIIECTB.

JlaGopaTopHblie padoThbI M ONBITHI

1. Ornenka quaMeTpa aToMa METOJIOM PAIOB (C HCToNb30BaHueEM doTorpaduii).

2. OnBITH IO HAOTIOJCHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3aUMOAECTBUM

Mexannueckoe aBHkeHue. PaBHOMepHOE 1 HEpaBHOMEpHOE JBHkeHue. CkopocTh. CpenHss
CKOPOCTh MPU HEPABHOMEPHOM JBMKEHHH. Pacyér mytu u BpeMeHH IBIXeHUs. PaBHOMepHOE 1
HepaBHOMepHOe nBHkeHue. Ckopoctb. CpenHsis CKOPOCTh MpPU HEPAaBHOMEPHOM JBUKEHHUH.
Pacuér nmytu u BpeMeHU JABUKEHUSI.

SlBnenne wHepuuu. 3aKOH UWHEpUHMH. B3aummoneicTBHE TeNl Kak NpPUYMHA W3MEHEHHS
CKOPOCTH IBW)XEHHs Ten. Macca kak mepa HMHepTHocTu Tena. [lmotHocTh BemiectBa. CBsi3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BEIIECTBA.

Cua kak xapakTepuCcTHKa B3auMoaercTBus Tei. Cuia ynpyroctu u 3akoH ['yka. 3Mepenue
CWJIBI C TIOMOIIbIO TUHAMOMETpa. SIBlieHue TATOTeHHs U cuia TsokecTH. Cuila TsDKeCTH Ha
npyrux mianerax (MC). Bec Tema. HeBecomocts. CnoskeHHE CHII, HAPABJICHHBIX 1O OJHOMU
npsmoil. PapHoaencTBytomas cui. Cuia Tpenusi. TpeHue CKoJIbKeHUs U TpeHHUe Nokos. TpeHue
B npupojie u texauke (MC).

JdeMoHcTpanun

1. HabmoneHne MexaHM4eCcKoro JBM)KCHUS Tela.

2. I3amepenune CKOPOCTH NMPSAMOIUHEHHOTO JBUKECHHUS.

3. Habnronenue siBJeHUS HHEPIIHH.

4. HaGnronenue n3MeHeHUs: CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHHUE Macc Mo B3aUMOJICHCTBUIO TEL.

6. CloxeHue cujl, HapaBJICHHBIX 110 OJHOM MPSMOIL.

JlabopaTopHbie paGoThbI H ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOTO JBIM)KEHHS (IIapuKa B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUIIS U T. 11.).

2. OmnpeneneHnue cpenHel CKOPOCTH CKOJBXKEHHUS Opycka WM IIapuka 1O HaKIOHHON
MJIOCKOCTH.

3. Onpenenenue MNIOTHOCTH TBEPAOTO TeNA.

4. OmnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmamuu) MpYKHHBI OT
MIPUIIOKEHHOMN CHUIIBI.

5. OmnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIbI TPEHHSI CKOJIb)KEHHS OT Beca Teja M
XapaKTepa CONMPUKACAIOIINXCS MOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, JKUAKOCTEH M ra30B



Hasnenne. CriocoObl YMEHBIICHHUS U YBEIIMYCHHS NaBlieHUs. [laBieHue ra3a. 3aBHCHMOCTh
JaBJIEHUs raza oT 00béma, Temneparypsl. [lepegada naBnenus TBEPABIMU TEJIAMU, KHUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuyeckue MalmvHbl. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
ryounsl.  [mapocratmyeckuit  mapanokc. CooOmatomuecs cocyabl. [uapaBimuueckue
MEXaHU3MBI.

Atmocdepa 3emnm u armocepHoe naBieHue. [IpUYMHBI CyIIECTBOBaHUS BO3IYLIHON
obosoukn 3emmu. OnbiT Toppuyennu. M3mepeHune armMocdepHOro maBJICHUS. 3aBUCHMOCTH
aTMOc(epHOro JaBIIEHUS OT BBICOTHI Haa ypoBHeM Mops. [Ipubopsl s H3MepeHus
aTMOC(EpHOTO JTaBICHHUS.

JleficTBUE >KHIKOCTH W ra3a Ha MOTPYKEHHOE B HUX Tesio. BriTankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaBanue.

JdeMoHcTpauuu

1. 3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIIEPaTypHI.

2. [epenava maBiaeHUs )KUIKOCTHIO M TA30M.

3. CooOwiaromuecs COCypl.

4. T'mppaBianueckuii mpecc.

5. IIposiBnenue feicTBUs aTMOC(HEPHOTrO JaBICHHUS.

6. 3aBUCUMOCTb BBITAIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tesla U MIOTHOCTU
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CHJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YcroBue maBaHus TeI: TJIaBaHUE WIJIM TIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH Tejia U )KUIKOCTH.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBanue 3aBUCHMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOW B JKHJIKOCTH
YacTH TeJa.

2. OnpeneneHne BHITAIKUBAIOIICH CUJIBI, IEHCTBYIOIEH Ha TEJO, TOTPYXKEHHOE B KUIAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOIIECH HA TEJO B )KUJIKOCTH, OT
MAacCChI TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKMBAIOIICH CHJIBI, IEHCTBYIOMICH Ha TEJIO
B JKUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJa U OT IJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIA KOHCTPYMPOBAaHUE JIOJKA U OIpeAelieHue €€
IPy30I0JbEMHOCTH.

Pasznen 5. Pa6ora u MOIIHOCTH. JHEPrUst

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs pblyara.
[IpuMeHeHne mpaBuUiia paBHOBECHs pblyara K OnOKy. «3o0sotoe mpaBuio» mexaHuku. KIT]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanuueckast 3Heprud. Kunetnueckass u noreHuuanbHas sHeprus. [IpeBpamienue ogHoro
BH/Ia MEXaHUYECKOM SHEPTrUr B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHUKE.

JdeMoHcTpanun

[IpuMepsl NPOCTHIX MEXAHU3MOB

JlaGopaTopHblie padoThbI M ONBITHI

1. Ompenenennie pabOThl CUIIBI TPEHHS TPH PABHOMEPHOM JBIDKCHHH Tela 10
TOPU30HTAJIBHOM TOBEPXHOCTH.

2. WccnenoBanue ycioBHI paBHOBECHS pblyara.

3. Usmepenue KII/l HaKIIOHHOM TJIOCKOCTH.

4. V3yueHue 3aKk0Ha COXpAaHEHUS MEXaHUYECKON SHEPTUU.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

H3y‘ICHI/IC (I)I/I3I/IKI/I B 7 Kiacce HAIlpaBJICHO HAa OOCTHUKCHUC O6y‘IaIOIJ_II/IMI/IC}I JINYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMCETHLBIX PC3YJIbTATOB OCBOCHUSA yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATbHI



Hampuomuttec:coe 60CIIUTAHHUC:

MPOSIBJICHNE MHTEPECa K HICTOPUHM U COBPEMEHHOMY COCTOSHHIO POCCHICKON (PH3UUECKOi
HayKH;
[IEHHOCTHOE OTHOIIEHHUE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX (DU3HUKOB.

Fpawcdanczcoe u ()yXOSHO'HPCZGCmGeHHOQ eocnumanue.

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYX/IEHUH 0OIIECTBEHHO-3HAYMMBIX U 3THIECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM PUMEHEHUEM TOCTHKEHUH (PHU3HKHY;
OCO3HaHUE BAXHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YYEHOTO.

Dememuueckoe socnumanue.

BOCIIPUSTHE ICTETUYECKUX KauecTB (PM3NUECKON HayKu: €€ rapMOHUYHOTO MTOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

lIeHHocmu HAYYHO020 RO3HAHUA .

OCO3HaHHE EHHOCTU (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENIIIEH COCTABIISIFOLIEN KYJIbTYpBI;
pa3BUTHE HAyYHOH JIFOO03HATEIIBHOCTH, HHTEPECA K UCCIIE0BATENbCKOM 1EATEIbHOCTH.

Dopmuposanue Ky1bmypsbl 300p08bs U IMOYUOHATLHO20 OA2ONOLYYUSL:

0CO3HAHME IIEHHOCTH 0E30MacHOTO 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpE,
BaXHOCTH MTPAaBHJI 0€301TaCHOTO OBECHHSI HA TPAHCIIOPTE, Ha IOPOTaxX, C AIEKTPHUECKUM U
TEIUIOBBIM 000PYAOBaHUEM B JOMAIITHUX YCIOBHUSIX;

c(hopMUPOBAaHHOCTH HaBBbIKA PEQIICKCUH, TIPU3HAHUE CBOETO MIpaBa Ha OMIKMOKY U TaKOTO K
1paBa y APYyroro 4elioBeKa.

Tpyoosoe 6ocnumanue:

AKTUBHOE YYaCTHE B PEIICHUM NMPAKTUUECKHX 3aJ1a4 (B paMKax CEMbH, IIIKOJIBI, TOPOJIa, Kpas)
TEXHOJIOTHYECKOH M COIMATLHON HAIIPABJICHHOCTH, TPEOYIOITUX B TOM YHCIIE U (PU3HUECKHUX
3HAHHI;

UHTEPEC K MPAKTHUYECKOMY H3YYEHHUIO Npodeccuid, CBA3aHHBIX C (GUIUKOM.

Dxonocuueckoe socnumanue:

OpHUEHTAIIMs Ha TPUMEHEeHHEe (PU3MUECKUX 3HAHUM [T peIIeHUs 3a/1a4 B 00J1acTH
OKpY’KaroLEen Cpelibl, IJIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOYHBIX NIOCJIEACTBUN [
OKpY’KaroLlen Cpeibl;

OCO3HaHHE TIOOATBHOTO XapakTepa HKOJOTHYECKUX MPOoOIeM U MyTel UX pelieHusl.

Aoanmayus ob6yyaiouje2ocs K USMEHAIOUWUMCS YCI0BUAM COYUATLHOU U NPUPOOHOTU CPEObl.

NOTPEOHOCTH BO B3aUMO/ICHCTBUHY NP BBIOJIHEHUH MCCIEI0OBaHUM U MPOEKTOB (PU3UUECKON
HaMpaBJICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 INPAKTUUYECKYIO NESATEIBHOCTD;
NOTPeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie GOPMYTUPOBATH UJEH,
MOHATHUS, TUNOTE3bl O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

0co3HaHMe Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu (PU3UKY;
IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;



CTpEMJICHHE aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPO b, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (DPM3NYECKUX 3HAHUM;

OLICHKA CBOUX JIEUCTBUH C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
rJ100aJIbHBIX TOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcanbHbIEC IO3HABATEIbHBIE ACHCTBUS

Basoswvie nocuueckue oeticmeus:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIC IIPU3HAKN 0OBEKTOB (SBJICHUIN);
YCTaHABJIMBATb CYHICCTBCHHBIﬁ IMPU3HAK KJ'IaCCI/I(i)I/IKaHI/II/I, OCHOBaHUA JIA O606III€HI/I$I n
CpaBHEHMUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCCMaTPUBAEMbIX (DaKkTax, JaHHBIX U
HaOIOCHUSAX, OTHOCSIITUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATH IPUYUMHHO-CIICACTBCHHBIC CBA3W NP U3YUCHUU q)HSH‘IGCKI/IX SIBIICHUMN U
IMPOLECCOB; ACIaTh BBIBOABI C UCIIOJIB30BaAHUEM ACAYKTUBHBIX 1 HHAYKTUBHBIX
YMO?;aKJHO‘-IeHI/Iﬁ, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,
CaMOCTOSITENILHO BBIOMPATH CIIOCO0 perieHns yueOHou (pu3nueckoi 3aauu (CpaBHEHNE
HECKOJIBKHX BapHaHTOB PElIeHNs, BEIOOP HanboJiee MOAX0SIIETo ¢ YIETOM CaMOCTOSATENIHHO
BBIJICTIEHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oelicmeusi.

MCI0JIb30BAaTh BOMPOCHI KaK MCCIIEI0BATENbCKII MHCTPYMEHT MO3HAHMUS,

MIPOBOJUTH [0 CAMOCTOSITENIEHO COCTABJIIEHHOMY IJIaHY OIBIT, HECIOXKHBINA (pr3nuecKuit
AKCIEPUMEHT, HEOOIbIIOE HCCleA0BaHNE (PU3UUECKOTO SIBJICHMUS,

OIICHMBATh HAa IPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAILIHIO, TOJIYYEHHYIO B X0/1€
MCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 0OOOIIECHHS U BBIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOrHO3UPOBATH BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PAa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma ¢ ungopmayueti:

MPUMEHSTH Pa3IUYHbIE METObI, HHCTPYMEHTBI U 3alIPOCHI PU MOUCKE U 0TOOpe
nH(OPMALIUY WIH JAHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHOM Qu3ndecKkoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIMIO PA3TMYHBIX BUIOB
1 (popm mpecTaBICHHS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (DOpMY IIpeCTaBIeHUS HHPOPMAIUH U
WJUTFOCTPUPOBATH peIiacMbIe 3a7a4l HECJIOKHBIMHM CXEMaMH, TUarpaMMaMu, HHOU TpauKoi
M UX KOMOMHALIUIMHU.

YHuBepcanbHble KOMMYHUKATHUBHBIC JIEHCTBUS
Obwenue:

B X07ie 00CyX/IeH!Us yueOHOro MaTepHaia, pe3yJibTaToB Ja00paTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOMPOCHI 110 CYLIECTBY 00CYX1aeMOM TEMBI U BBICKAa3bIBAaTh UJIEH, HAIlCJICHHbIE Ha
peleHue 3a1auu 1 noajep kanue 01aroxenaTeIbHOCTH OOIEHMS;

COIOCTABIIATh CBOU CYXKJICHHS C CYXKIECHUSIMH JIPYTUX YYACTHUKOB JTHasiora, 0OHapyKUBaTh
pa3auyuue U CXOCTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3pEHMS B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;



e MYOJWYHO MPEACTABIATH PE3YJIbTATHl BHIMOJIHEHHOTO (PU3NUYECKOTO OMbITA (IKCIIEPUMEHTA,
HCCIIEI0BaHUs, IPOEKTA).

Cosmecmuas desmenbHOCMb (COMPYOHUYECMBO):

e TIOHMMATh M UCTIOJH30BAThH MPEUMYILECTBA KOMAaHIHOW U MHIUBUIYaJIbHOU pabOTHI IpH
pElIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

e IPUHUMAThH LM COBMECTHOH JIEATEILHOCTH, OPraHU30BBIBATH ICHCTBHA 1O €&
TOCTIKEHHUIO: PACTIPECISITh POJIH, 00CYKIaTh MPOLIECCH M PE3YyIbTAaThl COBMECTHOM
paboThI; 0000IIaTh MHEHUS HECKOJIBKHX JIIOJICH;

e BBINOJHSTH CBOIO YaCTh pabOTHI, TOCTUTAsE KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBHS C APYTMMHU WICHAMH KOMaH/IbI;

e OIICHMBATH KAUYECTBO CBOETO BKJIA/Ia B OOUIUII MPOAYKT 1O KPUTEPHSIM, CAMOCTOSATEIEHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

YHuBepCaIbHbIE PETYIATUBHBIEC IEHCTBUS

CCZMOOpZLZHI/L?aL;uﬂ.'

e BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUAX, TPEOYIOUIUX ISl pEIICHUS
(buznyecKux 3HaHUI;

e OpPHUEHTHUPOBATHCS B PA3IMUHBIX MOJIX0JaX IPUHATUS pElIeHU (MHIMBUyalbHOE, TIPUHATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI Tpynoil);

e  CAMOCTOSITENILHO COCTABJIATH AITOPUTM pelIeHHs pU3ndecKoi 3a1auu Ui IJ1aHa
UCCIIEIOBAHUS ¢ Y4ETOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IpearaéMble BapUaHThI PEILICHHIH;

e JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camoxonmponw (peghrexcus):

e J1aBaTh aJICKBATHYIO OLIEHKY CUTYAllUU U MIpe/jiarath 1jiaH e€ u3MEeHEHUs;

e  OODBACHATH NPUUYMHBI JOCTIXKEHUS (HETOCTHKEHUS) PE3yIbTaTOB JAEATEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

e BHOCUTH KOPPEKTHUBHI B IEATEIHHOCTH (B TOM YHCJIE B XOJ1 BBIMOJIHEHUS (GU3NYECKOTO
UCCIIEIOBAHUS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATEILCTB, N3MEHUBILIUXCS CUTYALIUM,
YCTaHOBJIIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEHH;

e OILIGHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBUSM.

OMOYUOHANBHBLI UHMETTIEKTN.

e CTaBUTH ceOA HA MECTO APYroro 4ejioB€Ka B XO0J4¢€ CItopa WiIK JUC KYCCHUU Ha HAYYHYIO TCMY,
IIOHUMATb MOTHUBLI, HAMCPCHHS U JIOTUKY APYIroro.

Ipunamue cebs u opyeux:

e IpHU3HaBaTh CBOE MPaBO HA OUIMOKY MPU pelIeHUH (GU3NUECKUX 33]a4 I B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO JAPYroro.
NPEIMETHBIE PE3YJIbTATbBI
[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTH Y

o0yJaromuxcs yMeHHIA:

e HCIIOJIb30BAaTh INOHATHSA: (I)I/ISI/I‘-ICCKI/IG 1N XUMHWYCCKUEC ABJICHUA, Ha6J'IIOI[eHI/Ie, SKCIICPUMCHT,
MOJCIIb, THIIOTE3a, CANHUIIBI (I)I/I3I/I‘-IeCKI/IX BCJIMYUH,; aTOM, MOJICKYJIA, arperaTHbIC COCTOSAHUSA



BellecTBa (TBEPOE, )KHUIKOE, Ta3000pa3HOE); MEXaHUUECKOE IBMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NMPSMOJIMHEHHOE), TPACKTOPHS, paBHOJACHCTBYIOMIAst Chil, Aeopmanus
(ynpyrasi, maacTuyeckas), HeBECOMOCTbh, COOOIIAIONTUECS COCY/IBI;

pasnuyath siBneHus (U y3us; TEMIOBOE ABMKEHUE YaCTHI] BEIIECTBA; PABHOMEPHOE
JBUKEHME; HEPAaBHOMEPHOE JBMKEHHE; HHEPLIMS; B3aUMO/ICHCTBUE TEJl; PABHOBECHE
TBEPABIX TEJ C 3aKPEINIEHHON OChbIO BpallleHUSs; Iepeaaya JaBjIeHusl TBEPAbIMU TEIaMH,
KHUJIKOCTSIMU U ra3zaMH; atMoc(epHoe IaBlieHHe; IUIaBaHUE TEN;, MPEBpaICHHS
MEXaHUYECKON HHEPTrur) MO OMUCAHHUIO X XaPAKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (prU3HYEeCcKOe SBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UUECKUX SIBJICHUN B OKPYXKAIOIEM MHPE, B TOM
grciie GU3MYECKUE SBJICHUS B PUPOJIC: TIPUMEPHI IBIKECHUS C Pa3IMYHBIMUA CKOPOCTSIMH B
YKUBOU U HEXKUBOU MPUPOJIEC; IEHCTBUE CHIIBI TPEHUS B TIPUPOJIC U TEXHUKE; BIUSHUE
aTMOC(epHOro JaBJIeHMs Ha KUBOW OpraHu3M; IUIaBaHKUE PbIO; pblyaru B TeJe YelIoBeKa; pu
3TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYI0, BBIJIEISTH CYLIECTBEHHbIE
CBOMCTBa/IPU3HAKN (PU3NYECKUX SBIICHUM;

OTIMCHIBATh M3YUECHHBIE CBOMCTBA TEN U (PU3MUECKHE SIBJICHUS, UCTIONB3Ys (PU3HUECKIE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEILLIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSAS CKOPOCTH,
CHJIa YIIPYTrOCTH, CHJIa TSYKECTH, BEC TeJla, CUJIa TpeHus, AaBlieHue (TBEpIoro Tena,
AKUJKOCTH, Ta3a), BRITAJKUBAIOIIAs CUIa, MEXaHUYecKasi paboTa, MOILHOCTD, TJIEYO CUJIbI,
MOMEHT CHJIbI, KOA()(PHUITMEHT TIOJIE3HOTO IEHCTBHS MEXaHU3MOB, KHHETHYECKas ¥ TIOTCHIIN -
aNbHasl PHEPTHUS); IPH OTMCAHUH MPABWIIBHO TPAKTOBATH (DU3UUECKHUIM CMBICIT UCTIONB3yEMBIX
BEJIMYWH, UX 0003HAYCHUS U €AMHUIBI PU3NUECKUX BETUIHH, HAXOAUTH (JOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BETUUYNHY C JPYTUMHU BETUIMHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKIX BEIHYHH;

XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHUS U MTPOLIECCHI, UCIIOJIB3YS MpaBuiia
CJIO’KEHHUS CHJI (BJIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumena,
MIPaBUJIO paBHOBecCHUs pbryara (0J10Ka), «30J0TO€ MPaBUIIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM HEPTUU; P 3TOM JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3K ChIBATh
€ro MaTeMaTU4YeCKO€e BbIPaKEHUE;

OOBACHATH GU3UYECKUE SIBJICHUS, MPOIECCHl M CBOICTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTYaIlMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISBISATh MPUYHMHHO-CIIEICTBEHHbIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKHX IIAaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

peuarh pacuéTHble 3aa4u B 1—2 NEHCTBUS, UCIIONIb3Ys 3aKOHBI M QOPMYIIBI, CBS3bIBAIOIINE
¢u3nyeckue BeIUMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1aul 3alHChIBAaTh KPAaTKOE YCIOBHE,
MOJCTaBIATh GU3NYECKUE BETUYUHBI B GOPMYIIBI U IPOBOIUTH PACUEThl, HAXOAUTh
CIpaBOYHbBIE JaHHbIE, HEOOXOIUMBIE Ul PEIICHUS 3a/1a4, OLICHUBATh PEATMCTUYHOCTh
MOJIy4€HHOU (PU3NYECKON BEIHYMHBI,

pacrno3HaBaTh MpoOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3MUYECKUX METOJIOB; B
OTIMICAHUU UCCIIEOBAHMSI BBIACIATH IPOBEPSEMOE MPEIO0I0KeHUE (TUIIOTE3Y), pa3IudaTh U
HMHTEPIPETUPOBATH MOTYUCHHBIN pe3ylbTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, IEJIaTh
BBIBOJIBI 110 €r0 Pe3y/bTaTaM;

MIPOBOJIUTH OMBITHI 110 HAOTIOACHNUIO PU3NYECKHUX SBIEHUHN WM GU3UUYECKUX CBOWCTB TE:
(dbopMynUpoBaTh MPOBEPsIEMbIE MPEATOIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pynOBaHus, 3aMUCHIBATh X0l ONBITa U (POPMYIHUPOBATH BHIBOJIBI;

BBITIONTHATH TPSIMBIE U3MEPEHUST PACCTOSTHUS, BpEMEHH, MacChl Tella, 00bEMa, CUITBI U
TEMIIEpPaTyphl C UCTIOIH30BAHUEM aHATIOTOBBIX U IU(PPOBLIX MPHOOPOB; 3aMUCHIBATH
MOoKa3aHus MPUOOPOB C YIETOM 3aJJaHHON aOCOIOTHON MOTPENTHOCTH U3MEPEHHIA;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PH3MUECKON BETUYHHBI OT APYroi ¢
WCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUH (3aBUCUMOCTHU IyTH PABHOMEPHO JABUXKYIIETOCs Teja
OT BpEMEHHU JIBIDKEHUS TeJla; CHIIbI TPEHUS CKOIBKEHHSI OT Beca Tefa, KauecTBa o0paboTKu
MOBEPXHOCTEN TeNl M HE3aBUCUMOCTU CHUJIbI TPEHHUSI OT TJIOLIAAN CONPUKOCHOBEHUS TEJ; CUIIbI
YIPYTrOCTH OT YAJIMHEHUS PYKUHBI; BHITAIKUBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOHN YacTH
TeJa U OT MJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH OT INIOTHOCTH TeJa, OT TIIyOHHBI, Ha



KOTOPYIO MIOTPYXEHO TeJIO; YCIOBHIA TUIaBaHUs TEJ, YCIOBUI paBHOBECHUS pbluara 1 OJIOKOB);
y4acTBOBATH B INITAHUPOBAHUH YU4EOHOTO MCCIIEJOBAHUS, COOMPATh YCTAHOBKY M BBITIOJIHSTD
M3MEpEHUs, CIeys MPeUI0KEHHOMY IJIaHy, (GPUKCUPOBAThH PE3yabTAThI MOJIY4YCHHON
3aBHCUMOCTH (PM3UUECKUX BEIMYHH B BUE MPEUIOKEHHBIX Ta0IHIl ¥ rpauKOB, 1eIaTh
BBIBO/IBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

e TPOBOJUTH KOCBEHHBIC H3MEPEHHS (PU3MUYECKUX BETMYMH (IJIOTHOCTD BEIIECTBA KUAKOCTH U
TBEPOTO TeNa; Cuila TPEHUS CKOJIbKEHHUS; IaBJICHUE BO3/lyXa; BBITAJKMUBAOIAs CUJIA,
JEWCTBYIOIAs HAa OTPYKEHHOE B )KUIKOCTH TEJ0; K03 (PUIIMEHT MOJIe3HOTO NeicTBUS
MIPOCTBIX MEXaHU3MOB), CJIEAYS IPEUIOKEHHOW HHCTPYKIUU: IIPU BBIIOJHEHUH U3MEPEHUI
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYEHUE NCKOMOM BEJTMYHHEI,

e cOONIONATH MpaBUIIa TEXHUKH O€301TaCHOCTH MPH pabdoTe ¢ 1abopaToOpHBIM 000PYAOBaHUEM;

e  yKa3bIBAaTh NPUHIUITEI ICHCTBHUS IPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, pblyar, NOIBUKHBIA U HEMO B KHbBIN
0JI0K, HAKJIOHHAs TUIOCKOCTb;

e  XapaKTepW30BaTh MPHUHIHUIIBI ACUCTBUS M3YUYEHHBIX NMPHUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTOPOM Ha UX ONHKCAHUsA (B TOM YKCIIE: OIIMITHUKH, YCTPOMCTBO BOAOIIPOBOA,
TU/IPaBIMYECKU MTpecc, MAHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETP), UCTIONb3YS
3HAHUS O CBOMCTBAX (PU3NUECKUX SIBJICHUM U HEOOXOUMble PU3NUECKHE 3aKOHBI 1
3aKOHOMEPHOCTH;

e  TPHUBOJMTH NPUMEPHI / HAXOIUTH HHMOOPMAIIHIO O TPHUMEPax MPAKTHIECKOTO UCIOIH30BAHMUS
(bM3UYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU JIJIs1 0OecTieueHus: 6€30MacHOCTH MPH
oOpallleHnu ¢ MpudOpamMH U TEXHUYECKUMU YCTPONUCTBAMU, COXPaHEHHUS 370 pOBbS U
cOOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBE/IEHUS B OKpY’Kalollel cpee;

e OCYILECTBJIATH OTOOP UCTOYHUKOB MH(pOPMALIUU B CeTH MIHTEpHET B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCSI 3HAHUN U TyTEM CpPaBHEHMS
Pa3IUYHBIX MCTOYHUKOB BBIAEIATH HH(OPMALINIO, KOTOPAS ABJISETCS MPOTUBOPEYUBOMN MIIH
MOXET OBITh HEJIOCTOBEPHOM;

e  HCHOJb30BaTh IIPU BBIIOJHEHUN YU€OHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
(GU3N4ECKOTo COAEpIKaHus, CIIPABOYHbIE MaTepUalIbl, PECYpChl ceTH MIHTepHET; BajeTh
npuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOI
CHCTEMBI B APYT'YIO;

e CO3/aBaTh COOCTBEHHBIE KPATKHE NMCbMEHHbBIE U YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
MCTOYHHUKOB MH(POPMALUU (PU3MUECKOTO COAEPKaHMs, B TOM YUCIIE IyOIMYHO JenaTh
KpaTKHe COOOLIEHMsI O pe3ybTaTaX IPOEKTOB WM y4eOHBIX UCCIIEOBAHUMN; IPU 3TOM
I'PaMOTHO UCIOJIb30BaTh U3yYE€HHBIH NOHATUIHBIN annapaT Kypca (pu3uKH, COIPOBOXKIATh
BBICTYIIJICHUE IIPe3EeHTalUEH;

e IIpU BBINOJHEHUH Y4EOHBIX IIPOEKTOB U MCCIIEJOBAHUN pacpeaessTh 0013aHHOCTH B IPYIIIe
B COOTBETCTBUU C MIOCTaBJICHHBIMH 33/1a4aMH, CJIEIUTH 3a BBIIIOJIHEHUEM I1J1aHa ACHCTBUH,
aJIeKBaTHO OLICHWBATh COOCTBEHHBIN BKIJIAJ] B IESTEIBHOCTh IPYIIIbI; BHICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOLIUX.
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Paznean 2. IlepBonavanbHble 6
CBe/IeHHSI 0 CTPOEHHH BellecTBa

4. | CrpoeHue BemiecTBa 1 Buneoypoku o OCHOBHBIM
MpeAMETaM IIKOJIbHOU MPOTPaMMBbI
https://interneturok.ru/

5. JIBr>keHre U B3aMOACHCTBHUE 2 DdecTuBanb NENAarorudyeckux HIeH

YaCTHI BEIECTBA "OTKpBITHII
ypoxk"https://urok.1sept.ru/

6. ArperaTHble COCTOSTHUS BeIecTsa | 3 DdecTBanb NENarorudyeckux HIeH
"OTKpPBITHII
ypok"https://urok.1sept.ru/

Pasznen 3. /IBuskeHue u 21
B3auMoOJeHCcTBHE TeJl

7. Mexannyeckoe OBMKEHUE 3 decTBanb NENarorndyeckux HIeH
Bupneoypoku o OCHOBHEIM
MpeMETaM IIKOJIBHOW MPOTPaMMBbI
https://interneturok.ru/

8. Huepius, macca, IIOTHOCTh 4 decTuBanb NENarorudyeckux HIeH
"OTKPBITHIHN
ypok"https://urok.1sept.ru/

9. Cuna. Bune! cun 14 Buneoypoku o OCHOBHBIM
MpeAMETaM IIKOJIBHOW MPOTpPaMMBbI
https://interneturok.ru/

Pa3nen 4. /laBjenue TBEPABIX 21
TeJ, JKHIKOCTEel 1 ra3oB
10. | JdaBnenue. [lepenaua nqaBieHus 3 Poccuiickast ayekTpoHHas IKoJia"
TBEPABIMH TEJIAMH, KUIKOCTIMHU https://resh.edu.ru/
¥ ra3zaMu

11 | JlaBneHue KUIAKOCTH 5 decTuBanb NEJarorM4ecKUX HACH
"OTKpBITHII
ypok"https://urok.1sept.ru/

12 | AtmocdepHoe gaBieHue 6 "OTKpPBITHII
ypox'"https://urok. I sept.ru/

13 | JleiicTBHE XKMAKOCTH U ra3a Ha 7 DdecTuBanb NENarorndyeckux HIeH

MOrPYKEHHOE B HUX TEJIO "OTKpBITHII
ypok"https://urok.1sept.ru/
Pa3znen 5. Pa6ora m momHocTth. | 15 Buneoypoku o OCHOBHBIM




JHeprus MpeAMeTaM IIKOJIbHOU MPOTrpaMMBbI
https://interneturok.ru/

Pabora u MoIHOCTH 5 DdecTuBanb NENArorudyeckKux HIeH
"OTKpBITHII
ypox'"https://urok. 1sept.ru/

[IpocTeie MEXaHU3MBI 5) Buneoypoku 1o OCHOBHBIM
MpeAMETaM IIKOJIbHOU MPOTPaMMBbI
https://interneturok.ru/

Mexannueckas 3Heprust 5 DdecTBanb NENAarorudyeckux HIeH
"OTKpBITHII
ypok"https://urok.1sept.ru/

Hroro 69

Peseps 1

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoxka Konuyec
TBO
4yacos
11 ®u3nka - HayKa 0 MpUpoJie 1
2.2 MeTopl HAy9HOTO TIO3HAHUS 1 JlaGopaTopubie pabOTHI 1
OTIBITHI

3.3 dusnyeckue BEIUYNHBI, UX €IUHULLI 1 1

PpUOOPHI AJIsE UBMEPEHHUS 1. Onpenenenue neHsl
JIEJICHUS IIKaIbI

4.4 N3mepenue Gpu3ndecKoi BEITMYHHBI. 1 H3MEPHTEBHOTO TIPHOOPA.
JlaGoparopHas padora "U3mepenue o0 beMa 2. Usmepenue
JKM/IKOCTH ¥ TBeporo reja' PACCTOSHML.

5.5 HccnenoBanue 3aBUCUMOCTH OJTHOM du3nueckoi | 1 3. Msmepene 06béma
BEITUYMHBI OT Apyroii. Jlaboparopuas padota " JKUITKOCTH M TBEPIIOTO
HccnenoBanue 3aBUCUMOCTH ITyTH PABHOMEPHO Tela.

JBUKYIIETOCS Tella OT BPEMEHH JBKCHHUS Teja
4. OnpenenexHue pa3mMepoB
6.6 O6o6maromuit ypok no teme "Uto usydaet 1

¢u3uka'.

KonTtpoasnas pabora "Yro usyqaer
$pusnka'".

MaJbIX TCI.

5. U3mepenue
TEMIIEPATyPhI IIPU
IIOMOILH KUJKOCTHOTO
TepMOMETpPA U 1aTYNKa
TEMIIEPATypPHI.

6. IIpoBenenue




HCCICAOBAHUS 110
MIPOBEPKE THIOTE3HI:
JTanbHOCTH IONETa
[1apuKa, mymeHHOro
TOPU30HTAIBHO, TEM
0oJibllIEe, YeM OOJIBIIIE
BBICOTA ITYCKa.

7.1 CrpoeHue BelecTBa: arToMbl U MOJIEKYJIbI, X JlaGopaTopHbie paboThl
pa3Mepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE U OTBITHI
CTPOCHHE BEIECTBA.
1. Ouenka auamerpa
8.2 JIBm>xeHue yacTuil BemiectBa. CBs3b CKOPOCTH aToMa METOJIOM PSIOB (C
JBUKCHUS YaCTHII C TEMIIEPATYPO. UCTIOJIb30BaHUEM
bpoyHoBckoe aBuxenue, nuddysus. dboTorpaduii).
B3anmoelicTBre yacTuIl BEIECTBA:
2. OnbITEI TIO
MIPUTSDKCHHUE U OTTAIKMBAHUE.
HaAOJIFOIEHUIO TEIUIOBOIO
9.3 JIBmxenue gacTuil BemiectBa. CBsi3b CKOPOCTH paCIIMpPEHHSI Ta30B.
JBUKCHHS YaCTHI C TEMIIEPATYPOH.
3. OnbITHI IO
BbpoyHnoBckoe nBuxenue, tupdysus. .
. 00HapyXEHHIO IeHCTBUS
BsaumoneiicTBue yacTull BeliecTna:
CHJI MOJIEKYJISIPHOTO
MPUTSKEHNE U OTTAJIKUBaHUE.
MPUTSHKEHUS.
10.4 ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE
ra3oB, JKUJKOCTEH U TBEPIBIX
(KpUCTaUTMYECKHX) TEI.
11.5 B3anMocBsI3b MeXTy CBOMCTBAMU BEIIIECTB B
Pa3HbIX arperaTHhIX COCTOSTHUSAX U UX ATOMHO-
MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.
12.6 O6o6maromuii ypok no teme: "CtpoeHue
Bewlecta". KonrposbHas padora "Crpoenue
BerecTsa'.
131 Mexannueckoe nBukeHue. PaBHoMepHoe u JlabopaTopHbie padoThl
HEpPaBHOMEPHOE JIBMKCHHUE. U ONBITHI
14.2 Ckopoctb. CpenHss CKOpOCTb IIPH 1. Onpenenenne ckopocTu
HEpaBHOMEPHOM JBMKeHUU. Pacyér mytu u PaBHOMEPHOTO JIBUKEHHS
BpEMEHU JIBUYKEHUSI. (mapuika B )KUIKOCTH,
MOJIETH JEKTPUUECKOTO
15.3 I'padmyeckoe npeacraBaeHNe IBUKEHUS ABTOMOGWJIS H T. I1.).
16.4 CpenHss cKopoCTh TP HEPAaBHOMEPHOM

JIBIKeHUU. Pacuér IMyTU U BpCMCHU ABUKCHHU

2. Onpenenenue cpenHen
CKOPOCTHU CKOJIb)KEHUS




17.5

SIBneHue nHepUMU. 3aKOH HHEPLUU

OpycKa Wiv mapuka 1o
HaKJOHHOM MIOCKOCTH.

18.6 B3aumopelicTBue TeN Kak MPUYMHA U3MEHEHHUS
CKOPOCTH JIBUYKEHUS TEJl 3. Onpenenenue
IJIOTHOCTHU TBEPJIOTO TEIIA.
19.7 Macca kak Mepa HHEpTHOCTH Tena
4. ONBITHI,

20.8 [InoTHOCTH BemecTBa. CBS3b MIIOTHOCTH C JIEMOHCTPHPYIOIIHE
KOJIMYECTBOM MOJIEKYJ B eIMHUIIE 00BEMa 3aBHCHMOCTb PACTSIKEHHS
BemecTsa (meopManum) IpyKUHEL

OT NIPUJIOKEHHOMN CHUJIBI.
21.9 JlabopaTopHas pa6ora ""Onpenesenue p
MJIOTHOCTH TBEP/AOT0 TeJjia ¢ MOMOIIbIO BECOB 5 OmNBITHI
. s
U M3MEPUTEJIbHOI0 NMJIHHApa" JIEMOHCTPHPYIOLLHE
3aBUCHUMOCTD CHJIBI TPEHUS
22.10 Pemenue 3agau. Pacuet macchl 1 00beMa Tena P
CKOJIBKEHHUS OT CHIIBI
IO €ro TIOTHOCTH
JTABIICHUS M XapakTepa
23.11 Cuna xak XxapakTepHCTHKa B3aUMOIEHCTBUS Tell COTIPUKACAIOTIIUXCS
MTOBEPXHOCTEN.

24.12 SBnenue TATOTeHHS U criia TshkecTd. Cuna
TSOKECTH Ha JAPYTUX IIaHETax

25.13 Cuna ynpyroctu u 3akoH ['yka

26.14 N3mepenue cuibl ¢ TOMOIIBIO TUHAMOMETPA.

27.15 Cuiel ynpyroctu. Bec tena. HeBecomocTth

28.16 JlaboparopHas padota "I'panynpoBanue
MPYXUHBI U U3MEPEHUE CUJI TUHAMOMETpoM"

29.17 CrnoxxeHue CuiI, HallpaBJICHHBIX IO OJTHOM
npsMoil. PaBHoielicTByOAs CUIT

30.18 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE
MIOKOSI

31.19 JlabopaTopHas pa6ora "U3ydyeHue cuibl
TPeHHs CKOJIb:KeHHs NPH IBHKEHUH Opycka
10 rOPU30HTAJILHOM MoBepxHocTH ""Tpenne B
Npupo/e U TeEXHUKe

32.20 Oo6o06uaromuit ypok no teme: "/IBmwkenue u
B3auMoJeiicTBue Ten"

33.21 KonTpoabHnas padora no teme: " JIBnxenue u
B3aumojeicreue Tea'"

34.1 JlaBnenne JlaGopaTopHbie padoThl

U ONBITHI

35.2 CrniocoObl yMEHBILICHHUS U YBEJIIMUCHUS JABIICHUS




36.3

JlaBrienue ra3a. 3aBUCHMOCTb JABJICHHS ra3a OT
00bEMa, TeMIIepaTyphl

37.4 [THeBMaTHUYECKHE MAIIMHBI

38.5 3akoH [Tackans

39.6 JlaBrieHyre BHYTPH KUAKOCTH

40.7 3aBUCUMOCTD JABJICHUS )KUJIKOCTHU OT TJTyOHHBI
norpyxenus. Pemenue 3amaq

41.8 CooOmaromuecst COCyIbl

42.9 Bec Bo3nyxa u atmocdepHoe TaBieHue.
[IpyumnHEI CyliecTBOBaHUS BO3AYIIHOM
000J104KH 3eMIH

43.10 Omnprt Toppuuennu. M3mepenue atmochepHOTo
TTABJICHUS

4411 [Tpubops! amst u3MepeHus: aTMOCPEPHOTO
TABJICHUS

45,12 ['uapaBnuueckre MEXaHU3MBI

46.13 JleficTBHE KUKOCTH M Ta3a Ha MOTPYXEHHOE B
HHX TeJ0. 3aKOH Apxumena

47.14 BriTankuBaromas (apxuMenoBa) cuia.
DKCIepUMEHTAIIBHOE OIpe/IeIeHHe
BBITAJIKMBAIOIICH CHJIBI

48.15 JlabopaTopHas pa6oTa 1o UccjIeI0BAHHI0
3aBHCHMMOCTH BBITAJIKUBAIONIEH CHJIBI OT
o0beMa MOrpy:KeHHOM 4YacTH TeJia, OT
IUIOTHOCTH KHJKOCTH

49.16 Pemenne 3aga4d mo reme "Apxumenona cuia”

50.17 DKCHEepUMEHTAIBHOE UCCIIEJOBAHUE YCIOBUM
TJTaBaHUS Tel

51.18 Vcnosud miaBanud ten. Penenne 3agaq

52.19 IInaBanue cynos. BozmyxomnaBanue.
UccnenoBanue mopckux rinyoun. [Tokopenue
TOPHBIX BEPIINH

53.20 O6o6maromuii ypok no teme "JlaBnenue

TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

1. UccnenoBanue
3aBHCHMOCTH Beca Tejla B
BOJIe OT 00BEMa
MOTPYKEHHOU B KUJIKOCTh
YacTH TelIa.

2. Omnpenenenue
BBITAJIKABAIOLIEH CUIIBI,
JICCTBYIOLIEH Ha TEJIO,
MIOIPYKEHHOE B KUJKOCTbD.

3. [IpoBepka
HE3aBUCHUMOCTH
BBITAJIKMBAIOIIEH CHITBI,
JIEWCTBYIOLIEH Ha TEJIO B
JKUIKOCTH, OT MAcCChI TeJa.

4. OnbITHI,
JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTD
BBITAJIKUBAIOIICH CHITHI,
JIEWCTBYIOLIEH HA TEJIO B
JKHIKOCTH, OT 00BbEMA
MOTPYKEHHOU B KUJIKOCTh
YacTH Teja M OT
MJIOTHOCTH KHUKOCTH.

5. KoncrpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU
U onpeaeeHne eé
rpy30M0IbEMHOCTH.




54.21

KonTpouabHnas padora no reme " laBienue
TBEPABIX TeJl, AKUAKOCTel 1 ra3oB"

55.1 Mexanudeckas padora.

56.2 MoIIHOCTH

57.3 Kunernueckas u noTeHUManbHas SHEPTUs

58.4 [IpeBparenue 0HOTO BHUJIa MEXaHUYECKON
SHEPIrUU B APYrou

59.5 3aKOH COXpaHEHMs U U3MEHEHHUS SHEPTUH B
MEXaHUKE

60.6 DHeprus IBUXKYIIEHCsS BOJIBI U BETPA.
[ToBTOpenue u 06061meHue Temsl PaboTa,
MOIIHOCTb , SHEPTHUS

61.7 [IpocThie MeEXaHU3MBI: phIYar, OJI0K, HAKIIOHHAs
TUTOCKOCTh. [IpaBmito paBHOBECHS phIyara.
MOMEHT CuJIbI

62.8 Peruaru B ObITY, IpUpO/IE U TEXHUKE. Phidaru B
TeJe YeloBeKa

63.9 bioku. [Ipumenenue npaBuiia paBHOBECHUS
pbIdara K OJIOKy

64.10 «30J10TOC TIPABUJIO» MEXAHUKHU

65.11 KIIJI mpocThIX MEXaHU3MOB.
DKCIepUMEHTAIbHOE HCCIIE0BaHNE

66.12 KouTtpoJsbHasi padora o reme
"Mexanuyeckasi padoTa, MOIHOCTD,
NMPOCThIe MEXaAaHU3MbI"'

67.13 [ToBTOpenue u 060061IeHNE COaEPKAHUSI Kypca
¢usuku 7 knacca. Temsl "PaBHOMeEpHOE
nsuxenue. [InotHocts BemiectBa. CHllbl B
npupone"

68.14 [ToBTOpEeHue u 06001IeHNE CONIepKaHus Kypca
¢usuku 7 knacca. Temsl "JlaBneHue TBEPABIX
TeJN, XKUAKocTel U razoB, [lnaBanue Ten"

69.15 HTorosasi KOHTpPOJILHAsA padoTa 1Mo Kypcy

¢pusnkn 7 kaacca. Temsl ""B3anmopeiicreue
Tes1. JlaBjieHre TBEPABIX TeJI, }KMIAKOCTel U
ra3oB, IlnaBanue Tej1. Pabora 1 MOIIHOCTD.

Jlaboparopabie pabOTHI U
OIIBIThI

1. Onpenenenue paboOTbI
CHIIBI TPEHUS IIPU
paBHOMEPHOM IBUKECHUN
TeJIa 10 TOPU30OHTAILHOU
MTOBEPXHOCTHU.

2. UccaenoBanue
YCJIOBUI paBHOBECHS
peIyara.

3. U3mepenne KI1J]
HAKJIOHHOH INIOCKOCTH.

4. N3y4yeHune 3aKoHa
COXpaHEHUs
MEXaHU4ECKON YHEPTUH.




IIpocTbie MexaHu3MbI'

Peszeps

1

uToro

70 gacosB
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