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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMUsl.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Tporpamma mo ¢Qu3uke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y9eOHOMY MPEIMETY.

®duszuka SABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIbKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3HUIECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAy4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMperojaracT OBJIaJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpraHuzamnusx Poccuiickoit ®exaeparuu, peanu3yOIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Henan nzyyenus Gu3nKu:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PacUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3HMKH, aHAIIU3 H
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢uszuku (6a30BbIl YpOBEHB) - B 7 Kilacce — 68 yacoB (2 yaca B

HEJICIIO)

[Ipennaraemslii B mporpamMmMe no (u3HKe nepeyeHb JadopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEMH



06yqa10m1/1xcsl, CIIMCKa SKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, nperaraCMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK€.



COJIEP)KAHUE Y4€OHOT 0 IpeaMeTa
7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaIOIIEro Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbL. M3Mepenune Qusnueckux BenuuynH. Duznyeckue
npubopsl. [lorpenrHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-HAyUHBId METOJ TO3HAHMS: HAOJIOJACHUE, MMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOro1aeMoro sipiieHus. Onucanne GU3NUeCKUxX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSI.
2. ®duznueckue npuOOPHl U MPOLEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHue NEHbI NeEHUS IKAIbl U3MEPUTEIBHOTO TTpUbdopa.
2. H3mepenue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3Mepenue temrieparypbl IIpM MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bl: NAIBHOCTH IMOJETA
apuka, MymeHHOTr0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yacTul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TeMmriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBS3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.



1. HabmroneHue OpOyHOBCKOTO JIBHKEHHUS.

2. Habmonenue nuddysumn.

3. HabGmonenue ~ sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOJIOACHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABMkKeHUE. PaBHOMEpHOE U HEpaBHOMEPHOE JBHKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUS] CKOPOCTH JBM)KEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHULE
00BéMa BellecTBa.
Cuna Kak xapakTepHCTHKa B3auMoaencTBusa Ten. Cuila yrnpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. M3MepeHue CKOpoCTH MPSMOJIIMHENHOTO ABUKCHUS.
3. HaOnronenue siBneHUs HHEPLUU.
4. HabmroneHue n3MeHeHUs1 CKOPOCTHU MTPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cno)xeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTSHKEHHS (IedopMarium)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTtmyeckuit
napanokc. Coolbmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3yIIHONW 000souku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuOops! 17151 U3MEPEHUS AaTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JABJICHMS Ira3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU
T€JIa ¥ TTIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBME IJIaBaHMsS TEJ: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOWIEHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTb YaCTH TeJA.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT O00BEMa TMOTPYyKEHHOU B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH >KHUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIpEJICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannyeckast pabota. MOIITHOCTb.

[IpocTtbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpailieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yClnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

Ydert paGo4eil nporpaMMbl BOCIIUTAHUS

o YCTaHOBJICHHE  JOBEPUTEIBHBIX  OTHOIIEHHMH ¢  0OydYaromuMmucH,
CIOCOOCTBYIOUIUX MO3UTUBHOMY BOCHPUATHIO O0YYaIOIIMMUCS TPeOOBaHUI
U TIpOChO yUMTENsl, MPUBJICUCHUIO UX BHUMAHUA K 00CYX/IaeMOW Ha ypOKe
uH(pOpMaIUK, aKTUBU3AMU X [T03HABATENILHON JAESTENbHOCTH;

o MOOyXJeHue oOydaronmxcsi coONoAaTh Ha YpoKe OOLIECNPUHATHIE HOPMBI
NOBEJICHUs, MpaBWiia OOILEHUSI CO CTApUIMMH M CBEPCTHUKAMH, MPUHLIUIIBI
y4eOHOW JUCLMILTUHBI U CAaMOOpPTraHU3alluy;

o IMpHUBJIICYCHHE BHUMAHUS OOydYalOIIUXCS K ILIEHHOCTHOMY  acCHeKTy
U3y4aeMbIX Ha ypoKax sIBJICHMM, OpraHu3alus ux paboThl ¢ MOIy4aeMon Ha
YpOKE COIMAaIbHO 3HAYMMOM HH(pOpMaIIueH;

e BKJIIOYEHHUE B YPOK UIPOBBIX MPOLEAYP C LEIBI0 MOAACPKAHUS MOTUBALUN
oOydarommxcss K TOJIYYEHUIO 3HAHUW, HalaXUBAaHUIO TO3UTUBHBIX
MEXJTMYHOCTHBIX OTHOLIEHUH B KJIACCE;

o TPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX (POpM pabOThl ¢ OOYyHArOUIUMUCH:
WHTEJUIEKTYaJbHBIX UTp, CTUMYJIUPYIOIIHUX MO3HABATEIbHYI0 MOTHBALIMIO
oOyyJarommxcs;

e UWHULMMPOBAHWE W  TOAJIEP)KKA  HUCCIENOBATEIbCKON  JESATENbHOCTU
00y4JaroImxcs;

o JEeMOHCTpanus oOydalolMMCs MPUMEPOB OTBETCTBEHHOI'O, T'Pa)KIaHCKOTO
NOBE/ICHUS, MPOSBICHUS YEJIOBEKOJIIOOMS M J00pOCEpAEYHOCTH depes
1no00p COOTBETCTBYIOUIUX 3a/1a4 ISl pelICHUsI.



IHIJTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA YYEBHOI'O
HPEIMETA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydyenust GpuU3MKM Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30oBaHUs

y oOyuaroierocsi 6yayT copMUpoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS

— IPOSIBIICHHE WHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HUecKol HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B 00CYX/IE€HHUU OOIIECTBEHHO 3HAUMMBbIX
U OTHUYECKHX IMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUKEHUH (PU3HKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE UEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLICH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpPEca K MCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  JIMOLMOHAJIBLHOIO
0J1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIIeKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 %€ Mpasa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHM MNPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
0o0pa3oBaTENbHOM  OpraHM3aluM, TopojJa, Kpas) TEXHOJIOTUYECKON U



COIMAIBHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3YyUCHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM W NPHPOIHOM
cpeiabl:

e — TMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPU BBHINIOJIHEHUU MCCIICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYyTrux;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TIOTPeOHOCTHh B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUSCKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME Ne(PUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUM;

e — CTPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX TJIO0OQIBHBIX ITOCICICTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOI'O
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE I03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICHCTBHS,  PETyJIATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NYECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JI€AYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
($u3NYECKUX BEJTUYMH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO pemeHus y4eOHOU (u3HUecKou
3a/layu (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pELIEHUs, BbIOOp Haunbosee
HOJIXOJISIIETO ¢ YUETOM CaMOCTOSITEIBHO BBIIEJICHHBIX KPUTEPHEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HA TPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUYECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JAHHBIX C y4ETOM MPEMIOKCHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
nHpopMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Yy4eOHbIe 1eHCTBUS:

B XO0JI€ OOCYXJAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHHE 33JaYd U MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYME U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIUYHO MPEJICTABISATh PE3yIbTaThl BBIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (hHU3MUECKOM
poOJIeMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATh JIECUCTBUS
no €€ JOCTHKEHHUIO: paclpeAesiaTh poyH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (U3NYecKux 3HaHUi;

OPUEHTUPOBAThCA B  PA3IMYHBIX MOAXOAAX TMPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, TPHUHSITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pelieHus! (PrU3NUecKol 3aauu Hin
IJiaHa MCCIEOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MIpejiaraeMble BAPUAHTHI pEUICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIBbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHUS]) PE3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
$u3MYEeCKOr0  HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUN (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 kjacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOJI0/IEeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMIOBOE NBUKEHHUE YaCTUIl BEIIECTBA,
PaBHOMEpPHOE  JBW)KEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHus, Nepenaya AaBiI€HUS TBEPABIMU TEJIaMH, >KUIKOCTSIMHU U
razamM, arMoc(epHOoe JaBlieHHWEe, IUIaBaHUE TeJl, MPEeBpalICHUs
MEXaHUYECKOM SHEPrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HMUECKOE SBJICHHE;
pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
OpUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJe YeJI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO()()UIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKas: M NOTEHLMAIbHAS SHEPrus), NpU ONHCAHMHM IPaBUIBHO
TPAKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHus pbryara (0yoka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BETUYMHBI: HA OCHOBE aHAIM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCuU€Thl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 pEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOIIU
($u3NYECKUX METOAOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MAacChl Tela,
o0BéMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(@pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYHHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUI (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tejla OT BPEMEHHM JBUKCHUS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00BEMA
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, COOUpaTh YCTaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOTYYCHHON 3aBHCHUMOCTH (UM3MUYECKUX BEJIHYMH B BHUJE
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMUSI;

IPOBOJAUTH KOCBEHHBbIE H3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO TeJa, CHJIA TPEHHUS CKOJBKECHUSA,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JCHCTByIoIlas Ha
HOTPYKEHHOE B KHUJAKOCTh Te€JO0, KOI()(PUIMEHT MONe3HOro AeHCTBUSA
OPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHOW HWHCTPYKLUUU: MpH
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
phIYar, TOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOAOIMPOBOJA, THUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HWCIMOJB30BaHUs (DU3UYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUSA
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEel cpejie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB uH(opMauumu B HWHTepHeTre B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHbOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBOM WM MOXKET OBITH
HEJIO0CTOBEPHOM;

WCTIOJIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33JJaHUil HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy (PU3MYECKOro  COAepXaHWs, CIPAaBOYHbIE MaTepHUalIbI,
pecypcbl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTIO COAEPKAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUW, MpPU 3TOM TPaMOTHO MCIOJb30BATh
U3YYCHHBI TOHATHHWHBIN ammapaT Kypca (OUM3HMKH, COINPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUEH;

e IIPU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUIN pacHpeneniarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadaMH,
CIIEIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUIl, aJEKBAaTHO OIICHUBAThH
COOCTBEHHBIH  BKJaJ B  JCATENIBHOCTb  TIPYMIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aMOJCHCTBUE, YUUTHIBAsI MHEHHUE OKPYIKAFOIINX

OLEHOYHbIE MATEPHAJIbI

J171s1 OLIEHKU JOCTHKEHUM TTAHUPYEMBIX PE3YyJbTaTOB UCIIONb3YIOTS KOHTPOJIbHbBIE
paboThI U3 CIEYIOIIUX HCTOYHUKOB:

ConepxaHne  KOHTPOJBHBIX ~ M3MEPUTENBHBIX  3aJaHUA  OINPENENseTCs
coaepkanueM (enepanbHON paboueil mporpaMMel o (puU3MKe U pazpadaTbIBacTCs
Ha ocHoBe  YHUHBEPCAJIBHOI'O KOJU®UKATOPA pacnpenenéHHpIX MO
KJlaccaM TpOBEpsAEeMBbIX TpeOOBaHMM K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTeIbHONM MPOTPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUSI M HJIEMEHTOB
coziep>kaHus 1o (pusuke , pacmoyokeHHoM Ha caiite OUIIN.
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko#!/tab/241959901-
3









TemaTH4yeckoe INIAHUPOBAHHME C YKA3AHUEM KOJIUYIECTBA AKAACMHUIECCKHUX YaC0B, OTBOIMMbIX HA OCBOCHHUE KaKI0u

TeMbI Y4eOHOT0 MpeAMeTa, 1 BO3MOKHOCTh MCI0Ib30BaHus 1o 3toiiteMe JOP nian LHOP, koTtopbie aBas0TCS
YueOHO-MeTOAN4YeCKUMHU MaTepUaJIaMu

7 KIIACC

Ne
n/n

Tema ypoxka/ pa3aen

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

JJIeKTPOHHBIE
nu(ppoBbIe
oOpa3oBaTeJibHbIE

pecypchl

Paznen 1. ®usuka u e€ posb B
NO3HAHMHU OKPY’KAI0LEero Mupa.
®u3uka — Hayka O pUpoeE.
SBnenus npupobl

duznueckue sBIEHUs

du3nyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTyphl P TOMOIIN
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMreparyps!"

MeTo bl Hay4YHOTO TIO3HAHHUS.
Onucanne pU3NUECKUX SBJICHUN C
IIOMOIIBIO MOJIETIEN
VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: JAJILHOCTh MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAJIBHO, TEM

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a




OoJibIIIe, YeM OOJIbIIIe BBICOTA ITycKa"

Pa3nea 2. IlepBonavyanbHble
CBe/JIeHHUsI 0 CTPOEHUM BellecTBa.

7 Crpoenne BemnecTBa. ONBITH bubmorexa [IOK
p H ’ ’ https://m.edsoo.ru/ff09fe0a
JIOKA3bIBAIOIIUE JTUCKPETHOE
CTPOCHUE BEIIIECTBA
8 JIBr>xeHne 4acTHIl BEIISCTBA bubmorera [IOK
H Bt https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OMnbITH IO
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
OCc0OEHHOCTH arperaTHbIX COCTOSTHUI
1 Bobl. O000IIEeHNE 110 pa3aeTy bubnnoreka [JOK
«IIepBoHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEIIECTBA»
Paznen 3. /IBu:kenne u
B3aMMO/IECTBHE TeJl.
12 MexaHn4UecKoe JBIKESHIE bubmorexa LOK
a ) https://m.edsoo.ru/ff0a05c6
PaBHOMEpHOE 1 HEpABHOMEPHOE
IBIKEHHUE
bubmuorexa [JOK
13 Ckopocth. EAVHUITEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH ABIKESHUS bubmorexa LIOK
yr P g https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubmuorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bubmuorexa [JOK




¥ 00beMa TeJla MO0 €ro MIOTHOCTH

Jlaboparopuas pabota «OnpeneneHue

https://m.edsoo.ru/ff0a0fee

17 IJIOTHOCTH TBEPIOTO TEJIay»
18 Pemenue 3agad mo treme "[lnoTHOCTH bubnuorexa [JOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepUCTHUKa
19 B3auMoaercTBug Ten. Cuna
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «M3yuenue
20 3aBUCUMOCTH PACTSDKCHHS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 [[“IBnenue Tsarorenus. Cuiia TSKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [TOK
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TshKecTu
3 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnuoreka [IOK
dusnuecKne XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Msmepenue cun. JluramomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
2 Bec rena. Hesecomocte https://m.edsoo.ru/ff0al778
Clio)keHue IBYX CUJI, HallpaBJICHHBIX
26 0 OJHOH npﬁi’/z)ﬁ. ’ bubnnorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOImAs CUIT
7 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmas cuin”
28 Cuia TpeHus u e€ BuIbl. TpeHue B bubnuotexa [JOK




29

30

MIPUPOJIEC U TEXHUKE

Jlaboparopuas padota «3yueHue
3aBHCUMOCTH CHJIBI TPEHHS
CKOJILYKCHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONPUKACAIONIHXCS
MOBEPXHOCTEI»

Pemenue 3agau Ha onpenenenue
PaBHOAECHCTBYIOLIEH CUIIBI

https://m.edsoo.ru/ff0alb9c

bubmuorexa [JOK
https://m.edsoo.ru/ffO0alcc8

31

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3o0pakeHue
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS
CHII»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padboTa no remam:
«MexaHn4YecKoe IBIKeHue», «Macca,
MIOTHOCTEY, «Bec Tenay,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cumbn»

33

Pa3nea 4. laBiienne TBepabIX
TeJ,KUAKOCTEH M ra3os.
JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUUCHUA JABJICHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

35

36

JlaBiieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Ta3a oT 00bEMa,
TeMIepaTypsl

[Iepenaua naBiieHUs TBEPABIMU
TeJIaMM, KUJIKOCTSIMH M Ta3aMH.
3akon [Tackans

I[aBJICHI/IC B XKXUJKOCTH U Ta3c,

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a25b0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2718




BBI3BAHHOC I[Cf/iCTBPICM CHIJIbI TSIXKECCTH

Pemenue 3anau o teme «Jlapienue B

bubmuorexa [JOK

37
SKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 r  ne bubmuorexa [JOK
FAPABIHHICCIUIH Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBon
YKUJIKOCTHBIN HAcoC
41 ATmocdepa 3eMin U IPUYKHBL €€ bubnuoreka [IOK
CYLLIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO
44 Pep bubmuorexa [JOK
JIaBIICHI OT BRICOTRI HAJl YDOBHCEM https://m.edsoo.ru/ff0a2fc4
MODpst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JaBJICHHUE Ha Pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo teme "
AtmoctepHoe naBieHue"
eHCTBHE KHJIKOCTH U Ta3a Ha
47 A g bubnmoreka [JOK
TOTPYICHIOS B HHX TEHO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabora «OrnpeaeieHue
patop pv pex bu6nmmoreka [JOK
48 BBITAJKHUBAIOIIECH CUJIIBI,

JEWCTBYIOILIEH HA TEJIO, TOTPYKEHHOE

https://m.edsoo.ru/ff0a33fc




49

B XKNJIKOCTB»

Jlaboparopnas paboTa 1mo Teme
«MccnenmoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTPyKEHHOM
B JKUJKOCTh YaCTH TeJIay

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

50

51

IImaBanue ten

Jlaboparopuas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

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

52

Pemenune 3aga4d no remam: «IInapanue
CyIOB. BOSI[YXOHJ'IaBaHI/IC»,
«HaBJ’IeHI/Ie TBEPAbIX TCII, H(H,HKOCTCﬁ
Hn ra3soB»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontponbnas paboTa mo teme
«/laBneHue TBEpAbIX TEN, KUIAKOCTEH
Y Ta30B»

54

55

Pa3znea 5. PadoTa 1 MOIIHOCTD.
JHeprus.
Mexanuueckas pabota

MomntHocts. EquHUIEI MONITHOCTH

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

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

56

57

VYpok-uccnenoranue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
noabEMeE 110 JecTHHUIE"

[Ipocteie Mexanu3msl. Poryar.
PaBHOBecue cun Ha peiuare




Peryaru B TeXHHUKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota

bu6mmoreka [IOK

58 «HMccienoBanue ycioBHi paBHOBECHS 05 https://m.edsoo.ru/ff0a478e
peryara»

59 Pemenne 3agay mo Teme «Y CIIOBHUS bubnuorexa [JOK
paBHOBECHS! pblyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesznoro neicTBus

60 MexaHu3ma. JlaboparopHas padota 0.5
«3mepenue KII/ nakinonHoM
IJIOCKOCTH

61 Pemenne 3amaa mo teme "Pabora, bu6mmoreka [IOK
mormtHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas dHeprusl.

62 Kunernueckast u noreHIaabHas bubnnorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmnoreka [JOK
DHEPrumn https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE

64 W3MEHEHUs KUHETUYECKON 1 |
MOTEHIMATBHON SHEPTUU IPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IIJIOCKOCTH"

65 KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66 Peseprubrit ypok. Pabora ¢ Tekctamu bubnmoreka [JOK
o TeMe "MexaHuueckoe ABmKeHue" https://m.edsoo.ru/ff0adec6

67 PesepBHrlit ypok. Pabora ¢ Tekctamu bubnmnoreka [JOK




1o teme "JlaBiieHue TBEPBIX TEIl,
JKUIKOCTEH U ra3oB"

KonTponbnas pabora Ha

68
IIPOMEIKYTOYHOU aTTECTAIUU.

https://m.edsoo.ru/ffOadffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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