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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (M3MKe Ha YPOBHe OCHOBHOro 06uero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe MOJIOXKEeHWIn N TPebOBaHUA K pe3ynbTaTtaM OCBOEHWA Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/lbHOM MPOrpaMmbl, MPeLCTaB/IEHHbIX B
dIroC 000, a Takxe ¢ y4&TOM (hefiepasibHON paboyeit Nporpammbl BOCNUTAHNA U
KoHuenuun npenogasaHns y4ebHoro npegmeta «Pusmnka».

CogepxaHve nporpammbl MO (OM3MKE HanpaefeHO Ha (hopMUpoBaHMe
eCTEeCTBEHHO-Hay4HOW rPaMOTHOCTU O06yYaloWmMXCa W OpraHM3auuio  U3y4veHus
(M3MKM Ha [OeATeNlbHOCTHON OCHOBe. B mnporpamme Mo (hM3MKe Y4MTbIBAKOTCH
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 K
M1aHMPYEMbIM IMYHOCTHBLIM U MeTarnpeaMeTHbIM pe3y/ibTataM 00yyeHus], a Takxke
MeXnpeLMeTHbIe CBA3WM eCTECTBEHHO-HAYUHbIX Y4eOHbIX NpPeAMEeTOB Ha YpPOBHE
OCHOBHOI0 06LLEero o6pa3oBaHus.

Mporpamma no u3nke ycTaHaB/IMBAET pacnpeesieHne yuebHoro marepvana
Nno rogam oby4deHus (Mo Knaccam), npeanaraeT NPUMePHYO NOcnef0BaTe/lbHOCTb
M3y4YeHUsi TeM, OCHOBaHHYHO Ha /IOrMKe pasBUTUS NPEAMETHOr0 COAEpPXKaHWs U
YUYETe BO3pPacTHbIX 0COBEHHOCTEN 06yYatoLLMXCS.

Mporpamma Mo um3nke paspaboTaHa C LEbl0 OKasaHWs MeTOAMYECKOM
MOMOLLM YYMTESO B CO3aHnM paboyein mporpaMmbl Mo y4ebHOMY NpeameTy.

dusmka ABNAETCA  CMCTEMOOOpPasylOLWMM AN eCTEeCTBEHHO-HaYUHbIX
yyebHbIX NpeAMeTOB, NOCKO/bKY (DU3MYECKME 3aKOHbI 1IeXaT B OCHOBE MPOLLECCOB
N ABMEHWI, WN3yYaeMblX XUMUE, Ouonorneit, acTPOHOMMER W  (HU3NYECKON
reorpaMein, BHOCUT BK/ag B  €CTECTBEHHO-HAy4HYH  KapTUHY  MUpa,
npefocTaBnsieT Hambosiee HACHble 06pasybl NPUMEHEHUA Hay4yHOro MeTojaa
MO3HaHMS, TO eCTb CNocoba NoyYeHNs OCTOBEPHbIX 3HAHWIA O MUpe.

OfHa 13 rnaBHbIX 334a4 (PU3NYECKOro 06pa3oBaHWA B CTPYKType 00Liero
06bpa3oBaHNs COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAY4YHOW PamMOTHOCTU U
NHTEepeca K HayKe Y 06yyatoLLmXcs.

N3yyeHne mM3MKM Ha 6a30BOM YpPOBHE MNpeAaronaraet OBMageHue
CefyrolWnMMY  KOMMETEHTHOCTAMMW, XapaKTepu3yHLWMMM eCTeCTBEHHO-Hay4YHYHO
rPamMoTHOCTb:

e Hay4HO OOBACHATL ABMEHUS;

e OLEHMBATb M NOHMMATb 0COGEHHOCTM Hay4YHOr0 UCCNeA0BaHMS;

e WHTEpNpeTMpoBaTb  fJaHHble U WCNOMb30BaTb  Hayu4Hble
[0Ka3aTenbCTBa A4/19 NoMyyYeHUs BbIBOAOB.

Llenn wn3yyeHMs (U3MKM Ha YPOBHE OCHOBHOIO 06LLero o6pa3oBaHMA
onpegeneHbl B KoHuenuuu npenogaBaHns y4vebHoOro npegmera «®Pusmka» B
obpasoBatesibHbIX  opraHmsaumax  Poccuiickoit  Pefepaunn,  peansyroLLmx
OCHOBHble  06LLe0bpas3oBaTe/ibHble  NPOrpammbl,  YTBEPXAEHHOW  peLleHVeM



Konnerun MuHucTepcTtBa npocselleHns Poccuiickoi ®eaepaumm (NPOToKos oT 3
aekaops 2019 r. Ne [MK-4BH).
Hean usyuyeHus pusuku:

NpMoGpEeTEHNE WHTepeca WM CTPEM/IEHNS OO6Y4YalOLMXCS K Hay4YHOMY
M3YYEHWUO MNPUPOAbI, PasBUTUE WX WHTENNEKTYaslbHbIX WU TBOPYECKMX
CMOCOBHOCTEW;

pasBMTVE NPeACcTaBNEHMIn O HAYYHOM METOAe MO3HaHMs U (hopMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHUS K OKPY)KatOLLMM SBMIEHMUSIM;
(hopMMpOBaHME Hay4yHOr0 MUPOBO33PEHNSA KaK pesy/bTaTta W3y4YeHUs
OCHOB CTPOEHUS MaTepun N PyHAaMEHTaIbHbIX 3aKOHOB (PU3MKMK;
(hopmmpoBaHne NPeACTaBNEHUA O ponn (M3MKKM NS PasBUTUA APYTnX
€CTECTBEHHbIX HayK, TEXHWUKM N TEXHONOT WA,

pasBUTME  NPeACTaBNeHWA 0  BO3MOXHbIX  cepax  6Gyayuieit
NPOEeCCUOHANBHON AeSATeNIbHOCTU, CBA3AHHON C (PU3NKOM, NOAroTOBKa K
AanbHeliLeMy 06y4YeHMIO B 3TOM HanpaBneHUN.

L OoCTKeHMe 3TUX Ll|el'lel7| nporpamMmmbl Mo C*)I/I3I/IK€ Ha YPOBHE OCHOBHOIO
O6LL|,€F0 O6pa3OBaHI/IF| obecneynBaeTcs peweHnemM CnegqyroLimnx 3agad.

NPMOOpeTEHNE 3HAHWIA O [MCKPETHOM CTPOEHMM BELUECTBa, O
MEXaHWYECKMX, TEMOBbIX, 3MEKTPUYECKNX, MArHWTHbIX W KBaHTOBbIX
SBNEHNSAX;

NPUOGPETEHNE YMEHUI ONUCLIBATL M 0OBSACHATL (HM3NYECKNE SBMEHMS C
CNONb30BaHNEM MOYYEHHbIX 3HAHWIA;

OCBOEHME METOAOB pELUeHUs MPOCTEMLIMX pPacUéTHbIX 3aJa4y C
CNONb30BaHNEM (hn3nyeckmnx Mo/enen, TBOPYECKUNX "
MPaKTUKO-OPUEHTMPOBAHHbIX 3aay;

pasBUTME YMEHUI HabNaaTh NPUPOAHbIE SBMEHUS W BbINOMHATL OMbIThI,
nabopatopHble paboTbl W 3KCMEPUMEHTa/lbHble  UCC/eAoBaHNA  C
1CMOMb30BaHNEM M3MEPUTENbHBIX NPUOOPOB;

OCBOEHMe NPMEMOB PaboTbl C MHGopPMaLmeid (NU3NYECKOr0 COodepXKaHws,
BK/IOHask MH(OPMaLMI0 O COBPEMEHHBIX AOCTMXKEHUAX (PUIVKK, aHaNN3 U
KPUTUYECKOE OLIEHMBaHME NHopMaLmu;

3HAKOMCTBO CO CcthepaMm NPoheccnoHanbHOM AesATeNbHOCTM, CBSA3aHHbIMM
C (M3NKOW, W COBPEMEHHBLIMW TEXHONOTUSAMW, OCHOBAHHBLIMW Ha
AOCTVKEHUSX (ON3NYECKOW HayKMN.

Ha n3yuyeHune u3anku (6a30Bblii YPOBEHb) HAa YPOBHE OCHOBHOIO OOLLEro

obpa3oBaHMa 0TBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 yaca B Hefleno), B 8
Knacce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 102 yvaca (3 yaca B Hefento).

Mpefnaraemblit B nporpamme no (r3nKe rnepeyveHb 1abopaTopHbIX PaboT U
OMbITOB HOCUT PeKOMeHATe/IbHbIV XapakTep, yuuTesb fefnaeT BbIoop NpoBeAeHs



NnabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYaA/IbHbIX OCOOEHHOCTEMN
06yyatoLLMXCs, CNUCKa KCMepUMEHTaNIbHbIX 33laHWin, npegiaraeMbiX B paMKax
OCHOBHOIO rocyflapCTBEHHOM0 3K3aMeHa no unsnke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

du3nka — Hayka O npupoge. HAsneHna npupoabl. Pusndeckne ABMEHUS:
MeXaHMYeCcKne, TensnoBble, ANEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dun3nyeckne BeMUMHBLL. VI3MepeHWe (U3NMYECKMX BennUuMH. Pusmyeckue
npuéopbl. MNorpewHoCcTb 3MepeHnii. MexayHapogHas cuctema eauHuL,

Kak (u3nka W [pyrue ecTeCTBeHHble HayKM WU3yyaloT Npupoay.
EcTecTBEHHO-HayuYHbIA MeTOf MO3HaHWA: HabngeHVe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXXEHME TUMOTE3, IKCMNEPUMEHT MO MPOBEPKe rnrnoTes, 00bACHEHWE
Habnogaemoro aneHns. OnvcaHne HU3NYeCKNX SBMEHMIA C MOMOLLIbIO MOENEN.

Hemoncmpauuu.

1. MexaHun4yeckne, TeNIOBblE, 3NEKTPUYECKME, MarHUTHble, CBETOBbIE
ABNEeHUS.

2. ®usmyeckme npubopbl U Npoueaypa NPsSMbIX U3MEPEHWNIA aHA/IOrOBbLIM 1
LMDPOBLIM NPUBOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OnpegeneHve UeHbl fefIeHNs WKabl U3MepUTesIbHOro nprbopa.

2. VI3MepeHmne pacCTOsHWIA.

3. M3mepeHune 06bEMa XXMAKOCTU M TBEPAOro Tena.

4. OnpeaeneHne pasmepoB Masbix Ten.

5. VamepeHune Temnepatypbl NpY MOMOLLM >KUAKOCTHOrO TepMoMeTpa U
flaTumKa TemnepaTypbi.

6. [NpoBeneHWe nccnegoBaHUS Mo NMPOBEpPKe rMnoTesbl: Aa/lbHOCTL MOMETa
LUapunKa, NyLWweHHOro ropu3oHTasIbHO, TeM 60/bLUEe, YeM 60MbLLUE BbICOTa
nycKa.

Pa3znen 2. IlepBoHayasibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CTpoeHMe BellecTBa: artoMbl W MOJMEKyNbl, WX pasmepbl. OnbIThbl,

NOKa3blBatoLLMe ANCKPETHOE CTPOEHNE BELLECTBA.

[BmKeHne dacTtul, BellecTBa. CBfA3b CKOPOCTU [OBMXKEHUA YacTuy, C
TemnepaTypoil. BpoyHOBCKOe ABWXeHWe, Anddysus. BzaumopgeincTeme vacTu
BELLECTBA: NPUTAXKEHME U OTTA/IKMBAHME.

ArperartHble COCTOSIHUA BELLLeCTBA: CTPOEHME ra3oB, XXMUAKOCTEN M TBEPAbIX
(KpucTtannnyecknx) Ten. B3ammocBsizb MeXy CBOWCTBaMM BELLECTB B pPasHbIX
arperaTHbIX COCTOAHUAX N UX aTOMHO-MOJIEKYNAPHLIM CTpoeHreM. OCO6eHHOCTH
arperarHbIX COCTOSHWUIA BObI.

Hemoncmpayuu.

1. HabntogeHne 6poyHOBCKOTO ABUXKEHUS.



2. HabntogeHve anddysmn.

3. HabniogeHne  ABNeHWNA,  OODBACHAIOWMXCA  MPUTSDKEHWEM WK
OTTaJIK/BaHMEM YaCTuL, BELLLeCTBa.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka [guavetpa aroma MeTogoM psgoB  (C MCMO/b30BaHUEM
(hoTorpaduin).
2. OnbITbl N0 HAabNHOAEHMIO TEMMOBOI0 PacLLUMpPEHNs ra3os.
3. OnbITbl N0 O6HAPYXXEHWNIO AENCTBUSA CU MONEKYNSPHOIO MPUTSHKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnyeckoe [BWKeHWe. PaBHOMEpPHOE W HepaBHOMEPHOE [BVKEHWe.
CkopocTb. CpefiHAs CKOPOCTb MPU HepaBHOMEPHOM ABVKEHWUW. Pacyét nytu u
BPEMEHW [BMKEHWS.
ABNeHVEe MHepUMW. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
N3MEHeHMs CKOPOCTW [BWKeHWA Ten. Macca Kak Mepa MHEepTHOCTU Tesa.
MnoTHocTb BewlectBa. CBSA3b MNOTHOCTU C KOMMYECTBOM MOJEKYN B eAuHMLE
06bEMa BeLLeCTBa.
Cuna Kak XapakTepucTmka B3aumogencTems Ten. Cuna ynpyroctm n 3akoH
'yka. VIamepeHne cunbl ¢ NOMOLLLIO ANHAMOMeTpa. ABNeHUe TATOTEHUS N cuna
TAXKeCcTU. Cuna TAXKECTN Ha ApYrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWU/1, HanpaB/eHHbIX MO OAHOW NpsMOW. PaBHoAencTBYOWEAA cun. Cuna TpeHus.
TpeHne CKOMbXEHNSA 1 TpeHWe Nokos. TpeHne B NPUPOAe U TEXHUKE.,
Jemoncmpayuu.
1. HabnwogeHne MexaHU4YecKoro ABVvKeHNs Tena.
2. V13mepeHune CKOpoCTM NPSAMONIMHEAHOTO ABUXXEHWS.
3. HabntogeHune aBneHNs NHepLmK.
4. HabniogeHvie N3MeHeHMs CKOPOCTU NpU B3anMOLENCTBUN Te.
5. CpaBHeHVe mMacc Mo B3aMMOENCTBUIO TeS.
6. CroXeHue cun, HanpaB/ieHHbIX MO OAHOW NPSIMOA.
Jlabopamopusie pabomel u onvimel.
1. OnpefeneHne CKOPOCTN PaBHOMEPHOMO ABWKEHUS (LUapuKa B XXUAKOCTH,
MOAENN 3NEeKTPMUYECKOro aBTOMOGUIA U TaK aasnee).

2. OnpegeneHve cpefHeit CKOPOCTU CKOMbXeHUsA 6pycKa Wnm Lapuka no
HaK/TOHHOM MNOCKOCTW.
OnpegeneHve NIOTHOCTM TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYHOLIME 3aBMCMMOCTb pPacTsXkeHus (aedopmaunn)
MPY>XXUHbI OT NPUIOXKEHHOW CUb.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CU/Ibl TPEHUA CKOJIbXXEHUS OT
Beca Tefla 1 xapakrepa ConpurKacaroLLmXcs NOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



[aBneHune. Cnocobbl yMeHbLUEHUSA 1 YBENNYEHUA AaBfieHns. [laBneHue rasa.
3aBNCMMOCTbL faBfieHNs rasa oT 00béma, TemnepaTypbl. [lepefaya [aBneHuWS
TBEPAbLIMM Tenlamn, XUAKOCTAMW M ras3amu. 3akoH [lackans. NHeBmaTuyeckue
MalUWHbI. 3aBUCUMOCTb AaBNEHUS XWUAKOCTU OT rNY6UHbI. [MapocTaTUYeCKuiA
napagokc. Coobuiatolimecs cocyapl. N'vapasnmyeckme mexaHu3mbl.

ATmocepa 3emim 1 atMocepHoe faeneHue. TpuurHbl CyLLEeCTBOBaHMS
BO34YyLUHOMW 0060n04kM 3emnn. OnbIT Toppuyennn. M3mepeHne aTMOChepHOro
AaBneHns. 3aBUCMMOCTb aTMOC(EPHOrO AaB/IEHUS OT BbICOTbI Haj, YPOBHEM MOpS.
Mpr6opbl A8 N3MepeHUst aTMOCHEPHOTO AaB/EHNS.

[leAcTBME XMAKOCTM M rasa Ha NOrpy>KEHHOe B HUX Teno. BbITankmneatoLLas
(apxumepnosa) cuna. 3akoH Apxumena. MNnasaHune Ten. BozayxonnaBaHue.

Hemoncmpauuu.
3aBMCUMOCTb [aB/ieHNs rasa oT TeMnepaTypbl.

Mepenaya AaBNeHUS XXNAKOCTHHO U ra3oMm.

CoobuuatoLpmecs cocypl.

"'MapaBnnyeckumin npecc.

[MposiBneHe AeCTBMS aTMOCHEPHOrO AaB/eHus.

3aBMCMMOCTb BbITa/IKMBaKOLWEA CUMbl OT 06bEMA MOrpyXXEHHON 4YacTu
Tena v NJI0THOCTU XXMUAKOCTW.

PaBeHCTBO BbITa/IKMBAKOLLEV CUJTbl BECY BbITECHEHHOM XXMUAKOCTH.

8. YCnoBue nnaBaHWA Ten: niaBaHWe WAN NOrpy>KeHne Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWNSA MNOTHOCTEN TeNa U XXUAKOCTHK.

Jlabopamopuvie pabomul u onvimaol.

1. VccnepoBaHue 3aBMCMMOCTM Beca Tefa B BoJe OT 06bEMa Norpy>XXEHHON B
YKNAKOCTb YacTu Tena.

2. OnpepgeneHve  BblTa/IKMBAOWEN  CUMbI,  OEMCTBYHOLLEA Ha  Teno,
NOrpPYy>KEHHOE B XXNAKOCTb.

3. [NpoBepKa He3aBMCUMOCTU BbITa/IKMBAIOLLEW CU/bl, AEACTBYHOLLIEN Ha TENO
B XKMAKOCTW, OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLME 3aBMCUMOCTb  BbITA/IKMBAOLLEN CUMbl,
[EACTBYIOLLE Ha Telo B >XWUAKOCTM, OT 0O0bEMA MOrpy>XEHHOW B
YXMAKOCTb YacTu Tesia v OT MI0THOCTU XKNAKOCTW.

5. KOHCTpyMpoBaHWe apeoMeTpa WM  KOHCTPYMpPOBaHWe  JIOOAKA W
onpegeneHne eé rpy3onogbEMHOCTU.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

MexaHun4yeckas pabota. MOLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 670K, HaKIOHHAas MIOCKOCTb. [1paBuno

paBHOBecus pblyara. [puMMeHeHVWe npaBuia paBHOBECUS pblyara K OOKY.

A A T o

N



«30/10TOe npaBuno» MexaHukW. KI14 nNpocTbiX MexaHu3moB. [1pocTble
MeXaHu3Mbl B ObITY U TEXHUMKE.

MexaHunyeckaa 3aHeprud. KuHeTMyeckasd U NOTeHUManbHasd 3JHeprus.
MpeBpaLyeHre 04HOro BUAa MeXaHMUYeCKO 3Heprm B Apyroi. 3akoH CoxXpaHeHus
3HEPrum B MexaHuKe.

Hemoncmpauuu.

1. [Mprvmepbl NPOCTLIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. OnpegeneHvie paboTbl CUbl TPEHWUA MPU PABHOMEPHOM [BMXXEHUM Tena

M0 rOPU30HTa/ILHOW NOBEPXHOCTMW.
2. ViccnepoBaHue YCNoBUIA paBHOBECUSA pblvara.
3. N3mepeHune Kl HaKNOHHOW NIOCKOCTW.
0OBbACHATL Hay4Hble OCHOBblI Hambosiee BaXKHbIX AOCTUXKEHMIN COBPEMEHHbIX
TEXHO/IOMMIA, Hanpumep, NPaKTUYECKOro UCNO/b30BaHNA Pas/IMYHbIX UCTOYHMKOB
SHEPr1Mn Ha OCHOBE 3aKOHa MpeBpaLLeHNs U COXPaHEeHNs BCeX M3BECTHbLIX BUAOB
aHeprun.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyeHne Gpunsnkn Ha ypoBHe OCHOBHOIO 006LLero obpasoBaHus Hanpas/eHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpeAMETHbIX 1 MPeAMETHbIX 06Pa30BaTENbHbIX
pe3y/bTaToB.

B pesynbTaTte n3yyeHns (PU3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuyarouerocs 6yayT cpopMmpoBaHbl Creayrowme NMMYHOCTHbIE pes3ynbTaThbl B
4acTu:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIB/IEHNE UHTEPECA K UCTOPUM N COBPEMEHHOMY COCTOSIHUEO POCCUIACKON
(hM3MYECKOI HayKM;

— LeHHOCTHOEe OTHOLLIEHUNE K JOCTMXKEHMSAM POCCUMCKMX YYEHBIX--(PU3NKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

— FOTOBHOCTb K aKTMBHOMY Y4acTMIO B 006CYXXAEHNN 0OLLECTBEHHO 3HAYUMbIX
N 3TUYECKMX Mpo6/eM, CBA3AHHbLIX C  MPAKTUYECKUM  NPUMEHEHUEM
OOCTUXKEHWNIA (DU3NKN;

— 0CO3HaHMe BaXKHOCTU MOP&IbHO--3TUYECKUX MPUHLUUMNOB B AEATENIbHOCTY
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCMNPUATHE 3CTETUYECKMX KAuyeCTB (DM3NYECKOW HayKun: eé rapMOHWUYHOIO
MOCTPOEHNSA, CTPOroCTN, TOYHOCTU, TAKOHWUYHOCTU;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— 0CO3HaHWe LEHHOCTN (PM3NYECKOM HayKM KakK MOLLHOIO WHCTPYMeHTa
MO3HAHNA MMPa, OCHOBbI Pa3BUTUS TEXHOMOIMIA, BaXKHEWLLE COCTaBMSHOLLEN
KYNbTYpbl;

— pa3BWTWE Hay4yHOW NHOOO3HATENBHOCTW, WMHTEpeca K WCCNeAoBaTe/bCKOM
[EeATENbHOCTY;

5) ¢dopmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
Os1aromoJry4ust:

— O0CO3HaHune UeHHOCTU 6e3onacHoro o6pa3a XN3HKW B COBPEMEHHOM
TEXHOMOrMYECKOM MWpe, BaXKHOCTM npaBui  6e30nacHOro noBefeHns Ha
TpaHCMnopTe, Ha A0porax, C 3/IEKTPUYECKUM WU TerMI0BbIM 060PYyAOBaHUEM B
NOMALLHUX YC/TOBUSAX;

— C(hOPMMPOBAHHOCTb HaBblka pediiekcun, MNpusHaHWe CBOEro MpaBa Ha
OLLMOKY 1 TAKOr0 e rnpasa y ApYyroro YenoBeka;

6) Tpy10BOIr0 BOCIIUTAHUS:

— aKTMBHOE Yy4yacTve B pPeLUeHUN MNpakTUyecKnx 3afady (B pamMkax CembM,
obpas3oBaTeflbHOM  OpraHuM3aumu, ropoga, Kpas) TexXHONOrM4Yeckon W



coumanbHOW Hanpa./fieHHOCTK, TPeOyWMX B TOM 4ucie M QU3NYECKMX
3HaHWi;

e — WHTEPEC K NPaKTUYECKOMY M3YYEHMIO NPOdeccuii, CBA3aHHbIX C PU3NKON;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpPVEHTaAUMA Ha NPUMEHeHVEe (U3NYECKMUX 3HAHWIA AN pelleHus 3aadv B
06nacT! OKpy)KaloLlleil cpefibl, MNJaHMPOBaHMA TMOCTYNKOB U OLEHKU WX
BO3MOXHbIX MOCNEACTBUN A/ OKPY>KatOLLEN cpeapbl;

e — OCO3HaHMe rnobasbHOro xapakTepa 3KOMOrMYeCKUX NPo6/eM U NyTen ux
PeLUeHNS;

e 8) amanTanuuM K HU3MEHSIOUMIMMCS YCJOBHUAM COLMAJBHON W NPHUPOIHOH
cpeabl:

e — TOTPEOGHOCTbL BO B3aMMOAEWCTBMM TMPW BbIMOSHEHWUM WUCCEAOBaHUA U
NPOEKTOB (hM3MYECKON HamnpPaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HAHWUAM
ApYyTnx;

e — TIOBbILLEHNE YPOBHA CBOEM KOMMETEHTHOCTU 4epe3 MNPaKTUYECKYHD
NesTeNIbHOCTb;

e — NOTPEBGHOCTL B POPMMPOBAHMMN HOBbIX 3HAHWIA, B TOM Yunce (hopMyInMpoBaThb
naen, NOHATUS, T’MNOTe3bl 0 PUNYECKUX 0OBEKTAX N ABMEHUSX;

e — OCO3HaHWe AePUUMNTOB COBCTBEHHbIX 3HAHWIA N KOMMNETEHTHOCTEN B 061aCTy
OU3NKN;

e — MNJIAHMPOBaHWE CBOEro PasBUTUS B MNPUOOPETEHUN HOBLIX (U3NYECKMX
3HaHWN;

e — CTPEM/IEHMNE aHANM3MPOBaTb U BbISIBNATb B3aMMOCBSI3M NPMPOo/bl, 06L1ecTBa 1
3KOHOMMWKMW, B TOM YMC/E C UCMO/Mb30BaHMEM (PU3NYECKMX 3HAHWNA,

e — OUEHKa CBOMX [ENCTBUA C YYETOM B/IMSHUS Ha OKPYXKaloLLyto cpedy,
BO3MOXXHbIX r1106abHbIX MOCNEACTBUIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate 0OCBOEHMSI MpOrpaMmbl MO ()M3MKE Ha YPOBHE OCHOBHOIO
obLlero obpasoBaHus y obyyatowerocs 6yayT chopMMpPOBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BK/HOYAKOLLME NO3HaBaTe/IbHbIE YHNBEPCa/IbHbIE YYeOHble AeNCTBUS,
KOMMYHUKATUBHbIE  YHMBEPCA/bHble  y4yeOHble  AENCTBUSA,  PErynsTUBHbIE
YHMBEPCa/IbHbIE YYebHble AECTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BbIABNATL WM XapaKTepu3oBaTb CYLLECTBEHHble MPU3HaKM 0OBLEKTOB
(ABNeHNI);

yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HaK Knaccupukaumm, OCHOBaHUS Ans
00006LeHNA N CpaBHEHUS,

BbISIBNATb 32aKOHOMEPHOCTM 1 MPOTUBOPEYUMSA B pacCMaTprBaeMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABMIEHUAM;
BbISABNATb MPUYUHHO--CNEACTBEHHbIE CBA3WM MPU U3YUYeHUU (U3NYECKUX
ABNEHWIA 1 NPOLECCOB, AenaTb BbIBOAbI C UCMNOMb30BaHNEM AeAYKTUBHbLIX
N MHAYKTUBHBIX YMO3aK/OUYeHWI, BblABUraTb r1MnoTesbl O B3aMMOCBA3AX
(PM3NYECKUX BESIUYMH;

CaMOCTOATE/IbHO BblOMPaTb CMOCO6 peLleHnst Y4eOHON (h13MYeCcKoin
3afa4n (CpaBHEHMe HECKO/IbKMX BapuvaHTOB peLleHunsi, Bblbop Hambosee
MOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAeNeHHbIX KpUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

1CMO/b30BaTh BONPOCHI KaK UCCeA0BaTe/IbCKNM MHCTPYMEHT MO3HaHWS;
MPOBOAUTL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMIOXHbIA
(M3MYECKUIA  3KCMEPUMEHT, HebOMbLLOe WUCCNefoBaHNe (PU3MYECKOro
ABNEHMS;

OUeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  WMHMOpPMaLMIO,
MOSlYYEHHYIO B XO[€ UCCMeA0BaHNA U 3KCNEPUMEHTA;

CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NpoBeAEHHOro HabNOAEHNA, OMbITa, UCCNef0BaHuS;

MPOrHO3MpPOBaTb  BO3MOXHOE  [Aa/ibHelllee  pasBuUTUE  (PU3NYECKUX
MPOLLEeCCOB, a TaKkXe BblABUIaTb NPeAnoIoXeHNs 06 UX Pa3BUTUN B HOBbIX
YCNOBUAX N KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSATL Pa3/INyHble METO/bI, MHCTPYMEHTbLI W 3arpocbl NPK NOUCKe Y
0T60pe MHMOPMaUUN WM [AaHHbIX C YYETOM MPEASIOKEHHOW Y4ebHOM
(hM3nyecKoi 3agaun;

aHaM3MpoBaTb, CUCTEMATU3NPOBATb U UHTEPNPETMPOBATL MHGOPMALNIO
pasNNYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/bHYO  (DOpPMY  MpeacTaB/IeHMS
NHOopMaLMN 1 UINKOCTPMPOBATL  pellaeMble  3afavyM  HEC/IOXHbIMU
cXemMamu, gmarpaMmmamm, MHOW rpadinmkor n nx KOMeUHaLMAMMK,

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X04e 00CYyX[eHMs y4ebHOro marepuana, pesynbTaToB 1abopPaTOPHbIX
paboT 1 NPOEKTOB 3afaBaTb BOMPOCHI MO CyLLEeCTBY 06CY)KAaeMOin TeMbI U
BbICKa3blBaTb WAEW, HaLENeHHble Ha peLleHne 3afayunm 1 noagepkaHue
6naro)kenaTeslbHOCTH 0BOLLEHWS;



COMOCTaBNATb CBOW CYXKAEHWA C CYXXAEHMAMU [APYrnX Yy4yaCTHUKOB
Ananora, 06Hapy>XnBaTb pasinyme n CXO0ACTBO NO3ULMNA;

BbIpaXKaTb CBOK TOUKY 3PEHUSA B YCTHBIX M MUCbMEHHbIX TEKCTax;
Ny6/IMYHO NPeACTaBNATb Pe3y/bTaTbl BbIMNOJHEHHOIO (PU3NYECKOro OnbiTa
(3KcnepuMmeHTa, UccnefoBaHNs, NPOeKTa);

MOHMMaTb WM UCMOMb30BaTb  MpPeMMyLLecTBa  KOMaHAHOM W
NHOVBUAYA/IbHOW  paboTbl MPU  PeLleHnM KOHKPETHOW  (hM3MYeCKoin
npobnemsl;

NPUHUMaTb LieSI COBMECTHOWN [esATeNbHOCTW, OPraHn30BbIBaTL AeCTBUSA
Mo €€ [OCTWMXKEHWIO: pacnpefensTb ponu, 06cyxaaTb MNpPoLeccbl U
pe3ynbTaTbl COBMECTHOW PaboThbl, 0606LaTh MHEHUSA HECKO/IbKUX NOAEN;
BbIMO/IHATbL CBOKO YacTb paboThbl, JOCTUras Ka4eCTBEHHOrO pe3y/bTaTa no
CBOEMY HanpaB/fIeHW0 W KOOPAMHWUPYS CBOW [AEWCTBUA C  APYrMMU
UsieHaMy KOMaH/bl;

OLeHMBaTb Ka4yeCTBO CBOEro BK/afa B OOLUMIA MPOAYKT MO KPUTEPUAM,
CaMOCTOATE/IbHO CHOPMYMPOBAHHBLIM Y4aCTHUKaMW B3aMOENCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BbISIBISITb MPOGAEMbI B XKM3HEHHBIX N YUYEOHbIX CUTYyaLUsX, TPEOYOLWMX
AN1S1 peLeHns (iM3NYeCKNX 3HaHWIA,

OpPVMEHTMPOBATLCA B Pas/IMyHbIX  MNOAXOAAX MNPUHATUS  PELLEHWi
(MHAMBUAYaNbHOE, MPUHATUE PeLLeHWs B TPynne, NPUHATUE PELUEHWIA
rpynnomn);

CaMOCTOSITE/IbHO COCTaBNATb a/ITOPUTM PELLIEHNS (IN3NYECKON 3adaun uam
MfaHa nccnefioBaHns ¢ yY4ETOM MMEHOLLMXCA PECYPCOB M COOCTBEHHbIX
BO3MOXXHOCTEW, apryMeHTPOBaTb Npea/iaraemble BapuaHTbl PELLEHNIA;
Aenatb BbIOOP M 6paTh OTBETCTBEHHOCTb 3a PELLEHME.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

[iaBaTb afeKBaTHYHO OLeHKY CUTyauun 1 npeasiaratb naaH eé n3MeHeHus;
OOBACHATL  MPUUMHBLI  AOCTUXKEHMS  (HEAOCTUDKEHUS)  pPe3yNbTaToB
[eaTeNbHOCTN, AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb (B TOM YMC/IE B XOA BbIMOSIHEHUA
(JM3MYECKOr0  UCCMef0BaHNA  WAM  TMPOEKTa) Ha OCHOBE  HOBbIX
006CTOATENIbCTB, W3MEHMBLUMXCSH CUTYauuid, YCTAHOBNEHHbIX OLUMOOK,
BO3HUKLUWX TPYAHOCTEN;

OLeHVBaTb COOTBETCTBUE pe3y/ibTaTa Lie/in U YCoBUAM;

CTaBUTb CebA Ha MeCTO ApYroro 4YesioBeka B X0f4e cropa Wi AUCKYccum
Ha Hay4HYH0 TeMy, MOHNMAaTb MOTUBbLI, HAMEPEHWS 1 IOTUKY 4PYroro;



NPW3HaBaTb CBO& NPaBO Ha OLLUMOKY NPKU peLleHnn Gr3nYecknx agad uam
B YTBEPXKAEHMSIX HA Hay4YHble TeMbI 11 TAKOE Xe NpaBo ApYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KOHLy 06y4eHNs B 7 Kaacce NPeAMETHbIE Pe3y/nbTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHWIA:

MCNONb30BaTb  MOHATMSA:  (M3NYECKMEe M XMMUYECKUE  SABNEHWS,
HabnogeHne, 3KCMEPUMEHT, MOAENb, TUMOTe3a, eAuvHULUbl PU3NYECKMX
Be/IMUMH, aToOM, MOJIEKYNa, arperatHble COCTOSIHUA BellecTBa (TBEPAOE,
XXUOKOoe, ra3006pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSMOSIMHENHOE), TPAeKTopWUs, PaBHOAENCTBYHOLANA
cuna,  decopmauma  (ynpyras, — naacTMyeckas),  HEBECOMOCTDb,
coobLLaroLLmecs cocypl;

pasnnyaTb ABMeHNA (ANMAY3ns, TENNOBOE ABMXKEHME YacTUL, BELLECTBa,
pPaBHOMEpPHOE  [BMXKEHWE, HepaBHOMEPHOE  [BWKEHWE,  WHepLms,
B3aMMO/ENCTBME Tes, paBHOBeCME TBEPABLIX Ten C 3aKpenéHHOW OCbio
BpalleHus, Mepefaya fdaBfieHNs TBEPAbIMW Tenamu, >XUAKOCTAMU W
rasamu, aTmoctepHoe [aBfeHWe, MnaBaHWe Ten, MNpeBpaLLeHns
MEXaHWYeCKOW 3Heprumn) rno OnmMcaHMl UX XapakTepHbIX CBOWCTB M Ha
OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX AaHHOE (IU3NYECKOE SIB/IEHUE;
pacrnosHaBaTb MPOSB/EHWE  WM3YYEHHbIX  (PU3NYECKUX  ABMEHWIA B
OKpY)KaloleM MUpe, B TOM uuUCie (PU3NYECKME SABMIEHUSA B NPUPOLE:
MNPYMEPbI ABVXXEHMSI C pPa3fIMUYHbIMK CKOPOCTSIMA B XKMBOM M HEXMBOU
npupoge, [AENCTBUE CWNbl TPEHWUS B MNPUPOLE U TEXHWUKe, BMSHUE
aTMOC(hepHOro AaBfieHNs Ha XXUBOW OpraHu3Mm, nnasaHue pblo, pblyarn B
Tefle YenoBeka, NPy 3TOM NepeBOANTbL MPaAKTUYECKYHO 3afa4y B YUeOHYIO,
BblAeNATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKN) QN3NYECKMX ABNEHNI;
OMMCbIBaTb N3YYeHHble CBOMCTBA TeN U IU3NYECKME SIBNIEHMS, UCMO/b3YA
(m3nyeckne BennUMHblI (Macca, 00bEM, MMIOTHOCTb BELLECTBa, BpPeMms,
MyTb, CKOPOCTb, CPEeLHSAS CKOPOCTb, CU/a YNPYrocTu, Cuia TSXKeCTH, Bec
Tena, Cuna TPeHusi, fAaBneHne (TBEPAOro Tena, >XWAKOCTW, rasa),
BbITa/IKMBatOLWLAast Cunia, MexaHuyeckas paboTa, MOWHOCTb, M1e40 CW/bl,
MOMEHT  CU/bl, KO3(P(ULUMEHT MOME3HOr0 [EeNCTBMS  MeXaHW3MOB,
KWHeTMYecKasd M MnoTeHUMaibHas 3HEeprus), npu OnucaHWyM MpaBUSIbHO
TPakToBaTb  (PU3NYECKMIA  CMbIC/T  UCMOMb3YEMbIX  BEIMUUH,  UX
0003HayeHs U eauHULBI (U3NYECKUX BEMNYMH, HaXOAUTb (OPMY/bl,
CBA3bIBAOLLME AaHHYHO (DM3MYECKYIO BE/IMYMHY C APYTMMU BeSIMYMHAMU,
CTPOUTL rpafuKN N3yYeHHbIX 3aBUCUMOCTEN (IU3NUYECKNX BESIMYNH;



XapaKTepu30oBaTb CBOWCTBA Tes, (U3MYECKMe SBMEHUA W MPOLECCH,
MCMOMb3ys NpaBuna CMoXKeHUs cuni (BAOMb OAHON NPAMOiA), 3aKOH MyKa,
3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/10TOe MpaBW/IO» MeXaHWKW, 3aKOH COXPaHEeHWUS MexaHU4YecKoMu
3HEpPrun, npuv 3TOM faBaTb C/IOBECHYH (HOPMY/IMPOBKY 3aKOHA U
3anuncblBaTb ero MaTeMaTUUYeCKOe BbIPaXKEHUE,;

0OBACHATb (PU3NYECKME ABNEHMS, MPOLECCHI U CBONCTBA Te/, B TOM YmMC/ie
MW B KOHTEKCTe CUTyauumii MpaKTUKO-OPMEHTMPOBAHHOIO XapaKkTtepa:
BbISIBNATb NMPUYNHHO--C/IEACTBEHHbIE CBA3W, CTPOUTL 0OBACHEHUE U3 1-2
NOTMYECKMX LLIAroB C OMOPOM Ha 1-2 M3Y4YeHHbIX CBOWCTBA (DU3NYECKMX
SBNEHWI, (IN3NYECKNX 3aKOHA NN 3aKOHOMEPHOCTY;

pelaTb pacyéTHble 3afaun B 1-2 [AeCTBUSA, MCMOMb3yS 3aKOHbl K
(hopmy/ibl, CBA3bIBatOLME (U3NYECKME BeIMUYMHBI: Ha OCHOBE aHam3a
YCNOBMS 3afa4mM 3anucbiBaTb KPaTKOe YC/IoBWE, NOACTaBNATL PU3NYECKME
BE/IMYMHbI B (JOPMY/bl M MPOBOAWTL PACUETbI, HAaXOAUTb CMpPaBOYHbIE
AaHHble, HE06X0AMMbIE ANA pelleHnst 3adad, OLUEHNBaTb PeasIMCTUYHOCTb
MoNly4YeHHON (IU3NYECKOIN BE/IMUMHBI;

pacrnosHaBaTb MPO6/ieMbl, KOTOPble MOXHO PewnTb Mpy  NOMOLLU
(hM3MYeCKMX MeTOLOB, B OMMUCaHWUN NCCNeA0BaHNSA BbIAEeNATL NPOBEPSEMOE
npeanonoxeHne  (rMnoTesy), pas3nmuyaTtb W MHTEPNPETUPOBaTb
MONyYeHHbI pe3ynbTaT, HaxoAuTb OWWOGKM B XOfe OnblTa, Aenatb
BbIBOZbI MO €ro pesynbTaram;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUA WK
(OM3NYECKNX CBOWCTB Ten: thopmynmpoBatb npoBepsieMble
MPeAnonoXeHNs, cobrpartb YCTaHOBKY U3 MPeL10XXeHHOro 060pya0BaHus,
3anuncblBaTh X0[ ONbITa U OPMYIMPOBATL BbIBOAbI;

BbINO/HATL MPAMble U3MEPEHUS PacCTOSIHWUA, BPEMEHW, MacCbl Tena,
06bEMa, CWUIbl M Temrnepatypbl C WCMO/Mb30BaHMEM aHaIOroBbIX WU
LUMKPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHWA MPUOOPOB C  YYETOM
3afjaHHOI abCONOTHON MOrPELLHOCTU N3MEPEHNIA;

NPOBOAUTbL UCCNEAOBAHME 3aBUCUMOCTN OHON (IM3NYECKOI BENNUMHbBI OT
APYro C WUCMo/Sb30BaHMEM MNPSMbIX W3MepeHWid (3aBUCUMOCTM MYTK
PaBHOMEPHO ABWXKYLLErocs Tena OT BPEMEHU ABWKEHWUS Tena, CWibl
TPEHWSA CKOMIbXXEHNA OT Beca Tesa, kayecTsa 06paboTKM NMOBEPXHOCTEN Te/l
N HE3aBUCUMOCTU CW/bl TPEHWSA OT NIOLAAM CONPUKOCHOBEHMS TeN, CUSTbI
YMPYroctu OT YA/IMHEHNUS NPYXXWHbI, BbITa/IKUBAIOLLEA CUbl OT 06bEMA
MOrpy>XEHHON YacTu Tena U OT NJIOTHOCTU XXUAKOCTU, eé He3aBUCUMOCTH
OT M/I0THOCTM TeNa, OT rNy6uHbI, Ha KOTOPYHO MOrPY>KEHO Teno, YCNOoBuUi
MnaBaHUA Ten, YCNOBWA paBHOBECUS pblyara 1 6/10KOB), y4acTBOBaTb B



MNaHMpoBaHMM  y4eBHOro mMccrefoBaHusl, cobupaTtb YCTAHOBKY W
BbIMO/IHATL W3MEPEHUs, crneays MpeanoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (U3NYECKUX BENNYMH B BUAE
NpeasIoKeHHbIX Tabnuy 1 rpadukos, Aenatb BblBOAbI MO pe3y/ibTaTam
NCCnefoBaHns;

MPOBOANTL KOCBEHHbIE W3MEPEeHUs (U3NYECKUX BennYmH (NJOTHOCTb
BellecTBa >XMAKOCTM W TBEPLOro Tena, CWna TPEHMS CKOMbXEHUS,
[aBfieHVe  BO3fyXa, BblTa/KMBaOWAA CWna, [OeCTBYHWOWAs  Ha
MOrPY>KEHHOE B >XMUAKOCTb Teno, KO3((ULMEHT MOME3HOr0 AeiCTBUS
MPOCTbIX MEeXaHU3MOB), cfledyst MPensIOKEHHON WHCTPYKUUKA:  Npu
BbIMO/IHEHUM WM3MEPEHUNIA COOMpaTb 3KCMEPUMEHTA/IbHYIO YCTAHOBKY WU
BbIYNCNIATH 3HAYEHE NCKOMOW BE/IMYMHBI;

cobnodartb npaBuia TEXHNUKM 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyaoBaHMEM;

yKa3blBaTb MPUHUMUMBLI LEACTBAA NPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, AUHAMOMETpP, coobLjarolimecs cocyabl, 6Gapomerp,
pblyar, NOABMXHbIA U HEMOABUXHbIN 610K, HAaKIOHHASA MI0CKOCTb;
XapaKTepu3oBaTb  MPUHUMMbI  AEACTBUS  U3YYEHHbIX NPUOOPOB 1
TEXHUYECKNX YCTPOMCTB C OMOPO Ha WX onucaHuWs (B TOM YuMChe:
MOALUMMHMKNA, YCTPOMCTBO  BOAONPOBOAA, TIMAPaBINYECKMIA  npecc,
MaHOMeTp, BbICOTOMEp, NMOPLLHEBOW HACOC, apeoMeTp), UCMO/b3ya 3HaAHUA
0 CBOWMCTBaxX (PU3NYECKMX SBMEHUIA N HEOBXOAMMblE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

NPUBOAWUTL  MNPUMePbl  (Haxo4uTb  MHMOPMaUMIO 0  Mpumepax)
MPaKTUYECKOro WCNob30BaHUA (U3NYECKMX 3HAHWI B MOBCEAHEBHOW
XU3HN 4na obecrieyeHmss 6e30nacHOCTM MpK obpaLLeHnn ¢ npubopamn K
TEXHUYECKMMMW YCTPOMCTBaMM, COXpPaHeHMsi 3[40pOBbA W COGMOAEHNS
HOPM 3KO/I0rMYecKoro NoBeAeHNs B OKPY)KatoLLEeRN cpeae;

OCYLLECTB/IATL OTOOP WCTOYHMKOB WHMDopMauum B VHTepHeTe B
COOTBETCTBMW C 3a/laHHbIM NMOVCKOBbLIM 3arpoCcoM, Ha OCHOBE MMEHOLLIMXCA
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHLIX WUCTOYHUKOB BbIAENATb
WH(OpMaUMIo, KOTopas ABMSETCA MPOTUBOPEUMBOA WM MOXET OblITb
HeA0CTOBEPHOM;

1CMOoMb30BaThb NPW BbINOIHEHUW YYeBHbIX 3afaHniA Hay4HO--NONYNSPHYHO
NnTEpaTypy  (PM3MYECKOro  COAEpPXaHus, CrpaBOYHble  MaTepuasbl,
pecypcbl cetv VIHTepHeT, BNnageTb NprémMaMm KOHCMEKTUPOBAHNA TEKCTA,
npeobpa3oBaHNa MH(POPMaLMN U3 OLHON 3HAKOBOWN CUCTEMbI B PYTYIO;
co3faBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIE M YCTHble COOOLLEHMS Ha
OCHOBE 2—-3 MUCTOYHUKOB MH(opMaLmn PU3NYeCKOro cofepXkxaHus, B TOM



uucne Ny6/MYHO [enatb KpaTKue COOOLUEHMSt O pe3y/bTaTax MPOoeKTOB
AN YYeOHbIX WCCNeAoBaHUA, NpU 3TOM [PaMOTHO WCMO/Mb30BaTh
M3YUEHHbI MOHSATWIAHBLIA annapaT Kypca (U3MKK, CONPOBOXAATb
BbICTYM/IEHME NPe3eHTaLMe;

NPW BbIMO/IHEHUN YYeOHbIX MPOEKTOB W WCCNEA0BaHWIA pacnpeaensitb
00513aHHOCTU B Tpynne B COOTBETCTBUM C MOCTAaBMEHHLIMM 3aaqamu,
CNeAuTb 3a BbINOMHEHVWEM MfaHa [AENCTBWIA, afeKBaTHO OLIEHMBATH
COGCTBEHHbIA  BKMag B [eATeNbHOCTb  FPYNMbl,  BbICTPauBaTh
KOMMYHMWKATUBHOE B3aMMO/ECTBIE, YUNTbIBAs MHEHME OKPYXKAKOLLMX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bnbnuoteka LLOK
1.1 dunsukKa - Hayka o npuposae 2
y PVRoA https://m.edso00.ru/7f416194
bubnunoteka LLOK
12 busuHeckue BennIMHb 2 ! https://m.edso00.ru/7f416194
o bubnunoteka LLOK
1.3 EcTecTBEHHOHaY4YHbIN MeTOZ NO3HaHNA 2 1 https://m.edsoo.ru/7f416194
WToro no pasgeny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bubnunoteka LIOK
2.1 TPOEHME B T8 1
CTpoenue BelLecTsa https://m.eds00.ru/7f416194
29 [BVKeHVe 1 B3aUMOAENCTBME YacTuLy ’ 1 Bubnuoteka LIOK
' BeLLecTBa https://m.edso00.ru/7f416194
bubnunoteka LIOK
2.3 ArperaTHble COCTOSAHWNSA BeLLEecTBa 2
P . https://m.eds00.ru/7f416194
WToro no pasgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubnunoteka LLOK
31 Mexarmseckoe ABukerine 3 https://m.edso00.ru/7f416194
3.2 WHepuwma, macca, NI10THOCTb 4 1 bubnunoteka LLOK



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

https://m.edso0.ru/7f416194

Bbubnunoteka LLOK

3.3 Cuna. Bupe! cin 14 2 https://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
JasneHwe. MNepefaya faBneHns TBEPALIMMI Bubnuoteka LIOK
4.1 3
Tenammu, XXnaKocTaMN 1 rasamm https://m.edso00.ru/7f416194
bnbnuoteka LLOK
42 Aasnenne xupkoct > https://m.eds00.ru/7£416194
bnbnuoteka LLOK
43 ATMOCEPHOE AaBeHve 0 https://m.eds00.ru/7£416194
44 [JelicTBrE XXMOKOCTM 1 ra3a Ha NorpyXeéHHoe 7 3 bubnunoreka LIOK
' B HUX Teno https://m.edso00.ru/7f416194
Toro no pasgeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
bnbnuoteka LLOK
>1 PaboTa u moujHoCT® 3 ! https://m.edso00.ru/7f416194
bnbnuoteka LLOK
5.2 MpocTbie MexaHnsub! S ! https://m.edso0.ru/7f416194
bnbnuoteka LLOK
53 MexaHnueckas aHeprus 4 ! https://m.edso0.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpems 3
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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HOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne KosauuecTBo 4yacoB 1 DJIeKTPOHHbIE
ara

Koutpoas IIpakTuue uudposbie

Tema ypoka Bce usyue

n/ HbIE CKHe o0pazoBaTe/IbH

ro HUA

I padoTbI padoTbI ble pecypchbl

dusmka —
HayKa 0

npupoge. 1
HABneHua
npupoabl

du3nyeckne
ABNEHUS

dusnyeckme
BE/IMYUHBI U NX 1
n3MepeHue
Ypok-
nccnefosaHve
" 3mepeHmne
Temnepartypsl
npv NOMOLLn 1 1
XXNAKOCTHOro
TepMoMeTpa 1
flaTumKa
Temneparypsb!"

MeTozbl
Hay4HOro
MO3HaHWA.
OnucaHwne
(OU3NYECKUX
SBNEHWUIA C
MOMOLLbHO
mogene

bubnunoteka LLOK
1 https://m.edsoo.ru/f
f09f72a

Ypok-
nccnefosaHve
"lMpoBepka
rMnoTesbl:
[aTbHOCTb
nonéta
LLapurKa,
MyLLEHHOro



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

rOPU30HTa/IbHO
, TeM 6onbLLue,
yem 60/bLUE
BbiCOTa Nnycka"

CTpoeHue
BelLlecTBa.
OnbIThI,
[l0Ka3blBatoLLue
ANCKPETHOE
CTpoeHue
BellecTBa

bubnunoteka LIOK
https://m.edsoo.ru/f
f09feOa

[BwxeHune
yacTuu
BelLlecTBa

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a013e

Ypok-
nccnefoBaHme
«OnbITbI NO
HabNtoAeHNIO
TEenn0Boro
pacLmnpeHmns
rasos»

10

ArperatHble
COCTOSAHMA
BeLlecTea

11

12

13

OcobeHHOCTH
arperaTHbIX
COCTOSIHWI
BOAbI.
O606LeHre No
pasgeny
«[lMNepBoHaYanb
Hble CBefeHus
0 CTPOEHUM
BeLlecTBa»

MexaHunyeckoe
LBV>KEHNE.
PaBHOMepHOe 1
HepaBHOMEepHO
e [ABWXeHune
CKopocCTb.
EANHMLbI
CKOpOCTU

bnbnnoteka LLOK
https://m.edsoo.ru/f
f0a0378

bnbnuoteka LLIOK
https://m.edsoo.ru/f
f0a05c6

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a079c



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

14

PacueT nytn n
BPEMEHU
ABWKEHUS

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a0ae4

15

16

WNHepums.
Macca — mepa
NHEPTHOCTK
Ten

MNOTHOCTb
BelLlecTBa.
PacueT macchbl
N 06bema Tena
Mo ero
MIOTHOCTH

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a0cl10

bubnunoteka LIOK
https://m.edsoo.ru/f
f0aOfee

17

NabopaTopHast
paboTa
«OnpepeneHne
NNOTHOCTK
TBEpPAOro Tena»

18

19

PelleHne 3aga4
rno Teme
"lMnoTHOCTb
BeLlecTea"

Cwuna Kak
XapaKTepucTuK
a
B3aVIMO/ENCTBU
A T1en. Cuna
yrnpyrocTu.
3aKoH NyKa

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a123c

20

21

NabopaTopHas
paboTa
«13yueHne
3aBMCUMOCTH
pacTsXXeHuns
(aedopmanmn)
MPY>XWHbI OT
MPUNOXKEHHOM
CUNMbI»

HABnenHne

TArOTEHMUS.
Cuna TsXecTtu

22

CBs3b Mexay

bubnunoteka LIOK



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CUION TSXKECTK
1 Maccoi Tena.
Bec Tena.

PelueHne 3aga4
no teme "Cuna

https://m.edsoo.ru/f
f0a1778

TAXecTn"
Cuna TaxecTn
Ha Apyrux
Aapy Bbubnuoteka LIOK
nnaHeTax.
23 DUIMYECKIE https://m.edsoo.ru/f
f0a1502
XapaKTepucTnK
W nnaHet
3mepeHune Bubnuoteka LIOK
24 cun. https://m.edsoo.ru/f
AvHamomeTp f0al8cc
Bec Tera. bnbnuoteka LLOK
25 HEBECOMOCTE https://m.edsoo.ru/f
f0al778
CnoxxeHune
ABYX CUn,
Hanpas/IeHHbIX Bubnuoteka LLOK
26 no OAHOMN https://m.edsoo.ru/f
MPAMON. f0ala70
PaBHOAENCTBY
toLas cun
PelleHwne 3agau
n
27 "o Teme )
PaBHOZENCTBY
towas cun”
Cuna TpeHus n
eé BuApbl. Bubnuoteka LIOK
28 TpeHve B https://m.edsoo.ru/f
npupoge un f0alb9c
TEXHUKe
NabopaTopHas
paboTa
«13yueHne En6
3aBMCUMMOCTH mbnmoreka LIOK
29 https://m.edsoo.ru/f

CUNbl TPEHUS
CKO/IbXKEHUs OT
CW/bI 1aBNEHNS!
1 XapakTepa

fOalcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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cornpuKacaroLLy
Xcsl
MOBEPXHOCTEM»

30

PelueHne 3aga4
Ha
onpegeneHue
paBHOLENCTBY
tOLLIEI CUNbI

31

PelueHne 3aga4
Mo TeMam:
«Bec Tena»,
«["padmyeckoe
n306paxeHne
cun», «Cunbl»,
«PaBHOMENCTBY
toLLLas CUN»

bubnunoteka LLOK
https://m.edsoo.ru/f
f0aldeO

32

KoHTponbHas
paboTa rno
TeMam:
«MexaHun4yecko
€ [ABVKEHME,
«Macca,
NJI0THOCTbY,
«Bec Tena»,
«["padmyeckoe
n306paxeHve
cunx», «Cunbl»

33

[asneHue.
Cnocobbl
YMEHbLUEHNA U
yBe/IMYeHUs
[laBneHns

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a20a6

34

[aBneHune rasa.
3aBMCMMOCTb
[laBNeHNA rasa
0T 00bEMa,
Temneparypsl

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a2376

35

Mepepayva
[laBneHus
TBEpPAbIMN
Tenamu,
XUAKOCTAMU U

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
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razamu. 3aKoH

Mackans

[asneHve B

XUAKOCTA U

raaﬂ bubnunoteka LIOK
36 ’ https://m.edsoo.ru/f

BbI3BaHHOE £022718

[eicTBMEM

CUJTbl TSXKECTU

PeLueHve 3aaay

no Teme

«[laBneHMe B bubnunoteka LIOK
37 https://m.edsoo.ru/f

YXNOKOCTA U £022826

rase. 3akoH

Mackana»

CoobLaoLtec bubnunoteka LIOK
38 https://m.edsoo.ru/f

A COCyRe! £0a2970

bubnunoteka LLOK

"mppaBnnyeck
39 v,qp https://m.edsoo.ru/f

Vi pece f0a3136

MaHoMeTpblI.

Mo "
40 pUJHeBOVIv

YXXNOKOCTHbIW

Hacoc

ATMmochepa

3emnn n bnbnmoteka LIOK
41 NPUYMHbI eé https://m.edsoo.ru/f

CyLLIeCTBOBaHU f0a2b5a

A

Bec Bo3ayxa. bubnunoteka LIOK
42 ATMOCepHoe https://m.edsoo.ru/f

[laBneHne f0a2b5a

3mepeHmne

aTmocgepHoro bubnunoteka LLOK
43 [laBNeHuns. https://m.edsoo.ru/f

OnbIT f0a2da8

Toppuryennu

3aBUCUMOCTb

aTmocgepHoro bubnunoteka LLOK
44 [aBneHus ot https://m.edsoo.ru/f

BbICOTbI Haf, f0a2fc4

YPOBHEM MOpS



https://m.edsoo.ru/ff0a2718
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45

bapomeTp-
aHepous.
ATMmOC(epHoe
[iaBNeHve Ha
pa3INyHbIX
BblCOTax

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a2fc4

46

PelleHwne 3agau
no teme "
ATMOChepHoe
[laBneHue"

47

48

[OelictBue
YXXUAKOCTU U
rasa Ha
norpyXeHHoe B
HUX Teno.
Apxumeaosa
cuna

NabopaTopHas
paboTa
«OnpegeneHve
BbITA/IKMBAtOLLE
7 cunbl,
[EVCTBYHOLLEN
Ha Teno,
MOrpy>eHHoe B
XNOKOCTb»

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a3276

bnbnmoteka LIOK
https://m.edsoo.ru/f
f0a33fc

49

50

NabopaTopHas
paboTa rno Teme
«WMccnefoBaHu
€ 3aBMCMMOCTU
Beca Tena B
BOAe OT 06bEMa
NOrpy>XeHHOW B
XMNIKOCTb
yacTu Tenax»

[MnaBaHue Ten

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a3514

bnbnuoteka LLIOK
https://m.edsoo.ru/f
f0a3a96

51

NabopaTopHas
paboTa
"KoHcTpyunposa
HVe apeomeTpa
nnm



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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KOHCTpYyMpOBaH
ne NOLKN U1
onpeaeneHue
eé
rpy3onogLémMH
ocTn"

52

53

PeLueHne 3agay
no Temam:
«[naBaHne
Cy[0B.
Bosgyxonnaea
Hue»,
«[laBneHne
TBepAbIX Ten,
XNLKOCTEN 1
rasos»

KOHTpONbHas
paboTa rno Teme
«[laBneHne
TBEPAbIX Ten,
XNLKOCTEN 1
rasoB»

bnbnuoteka LLOK
https://m.edsoo.ru/f
f0a3654

54

55

56

57

MexaHunyeckast
paboTa

MOLLHOCTb.
EavHuUbI
MOLLHOCTHM
Ypok-
nccnefosaHve
"Pacuér
MOLLIHOCTH,
pa3BMBaeMoii
npu nogbeéme
no necTHuue"
MpocTble
MexXaHW3Mbl.
Pblyar.
PaBHoOBecuKe
CWUN Ha pblyare

bnbnmoteka LIOK
https://m.edsoo.ru/f
f0a3f82

bnbnmoteka LIOK
https://m.edsoo.ru/f
f0a3f82

58

Pblyaru B
TEXHUKe, ObITY

0.5

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a478e

59

60

1 Npupoge.
NaboparopHas
paboTa
«MccnefoBaHu
€ YCNoBuin
paBHOBECUS
pblyara»

PelleHwne 3agau
no Teme
«Ycnosus
paBHOBECKSA
pblyara»

KoapdumeHt
MosIe3HOro
[eAcTBuA
MexaHun3ma.
NabopaTopHas
paboTa
«3mepeHne
Kna
HaK/I0HHOM
MNOCKOCTU»

0.5

Bubnunoteka LLOK
https://m.edsoo.ru/f
f0a48a6

61

PelleHwne 3agau
no Teme
"Pabora,
MOLLLHOCTb,
Knag'"

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a4c48

62

MexaHnyeckas
3Heprus.
KnHeTnueckas
n
noTeHumnanbHas
3Heprus

bubnunoteka LIOK
https://m.edsoo.ru/f
f0a4252

63

3aKoH
COXpaHeHus
MeXaHNYecKom
3HEprum

bubnunoteka LLOK
https://m.edsoo.ru/f
f0a4360

64

Ypok-
3KCMEPUMEHT
no Teme
"IKcnepuMeHT
anbHoe



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
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onpeaeneHne
N3MEHeHNs!
KWHETMNYECKOM
7
NOTEHUMaNbHO
A 3HEprum npw
CKaTbIBaHUK
Tenano
HaKMOHHOW
nnockoctun"

KOHTpONbHas
paboTa rno Teme
65 «PaboTa n
MOLLHOCTb.
SHeprua»

Pe3epBHbIii
ypoK. PaboTta ¢
TekcTaMu no
Teme
"MexaHn4ecko
€ ABUXeHune"

66

bnbnuoteka LLOK
https://m.edsoo.ru/f
f0a4eeb

Pe3epBHbIii
YpoK. Paborta ¢
TekcTamu no
Teme
"[laBneHue
TBEpAbIX Ten,
YXNAKOCTEN 1
rasos"

67

bubnunoteka LIOK
https://m.edsoo.ru/f
fOa4ffe

Pe3epBHbIii
YpoK. PaboTta ¢
TekcTamu no
Teme "PaboTa.
MoOLLHOCTb.
OHeprug"
OBLLEE
KOMYECTBO
YACOB INMO
MPOIrPAMME

68

68

12
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