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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3mMke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TIOJIOXKCHHM M TPEeOOBaHWI K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom denepanbHON paboueli MporpaMMbl BOCIIUTaHUS U
Konnenmuu npenogaBanus yaeOHOro npenmera « Du3nkay.

Copepxanue mnporpammbl 1o (u3uKe HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOM TPAaMOTHOCTH OOYYAIOIIUMXCS M OPraHu3alio U3y4yeHUs
bu3MKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXHOCTH y4ueOHOro mpenmera B peanusanuu TtpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTMYHOCTHBIM U METaINPEIMETHBIM Pe3yJibTaTaM O0y4EeHHSI, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YpPOBHE
OCHOBHOT'0 00IIeT0 00pa3oBaHUsI.

[Tporpamma mo ¢u3nke ycTaHaBIMBAET pacipenesieHne y4eOHOro MaTepuana
o rojgaMm o0ydeHus (1o Kjaccam), mpejjiaracT NpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YYEHHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEp>KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuxcsl.

[Iporpamma 1o ¢u3mke paspaboTaHa ¢ IEIbIO OKa3aHUS METOIUYECKOMN
MOMOILY YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl O y4eOHOMY IIPEIMETY .

®uznka SBISIETCS CUCTEMOOOPA3YIOLIUM /IJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE ITPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMO0IOTHuel, acTpoHOMHEH U (PU3HUeCKol reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBIseT Haubosee sICHbIE
oOpa3iibl MPUMEHEHHUsI HAyYHOTO METOJa MO3HaHHUS, TO €CTh Crocoba MOyYeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOrO OO0pa3oBaHUsl B CTPYKType OOIIETro
o0pa3oBaHusl COCTOMT B (hOPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TPENINOaraeT OBIAJCHUE
CJIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTE€PU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSATH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIICIOBAHNUS;

e UHTEpPOPETUPOBATH  JAaHHBIE W HUCIOJL30BaTh  HAay4yHbIC
JI0Ka3aTesIbCTBa JIJIsl OJy4YEeHHS! BBIBOIOB.

lenu wu3ydeHuss (U3MKK HA YPOBHE OCHOBHOrO 001Iero oOpa3oBaHMs
onpenenensl B KoHuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «dusuka» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoiri @enepauuu, peamu3yroMIUX



OCHOBHbIE  0011€00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pEIIeHHUEM
Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (mpoToKoi ot 3
nexadps 2019 r. Ne [1K4BH).

Heau usyyeHust pU3NKU:

npuoOpeTeHrue HUHTepeca U CTpPEeMJICHHS OOydaroluXcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHUE
HCCJIEIOBATENIbCKOI'O OTHOIICHHUS K OKPYKAIOIIUM SBIICHUSM;
dbopMupOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHs] OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIBLHBIX 3aKOHOB (PH3UKU;
dbopMupoBaHHE MPEJICTaBICHUA O poJid (U3UKU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEICTaBICHMH O  BO3MOXKHBIX  cepax  Oyayuier
npodeccuoHaNbHON AeSITeIbHOCTH, CBA3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUU.

JlocTmkeHne 3THX Ieliel MmporpamMMbl 1O (U3UKE HA ypOBHE OCHOBHOTO
o011ero o0pa3oBaHus 0OECIICUNBAETCS PEIICHUEM CIICIYIONMNX 3a/1a4.

npuoOpeTeHrue 3HaHUM O  JUCKPETHOM CTPOCHHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX;

npuoOpeTeHNEe YMEHUN ONMHCHIBATh U OOBSACHATH (DU3MUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TOJYyYEHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIEHUs MPOCTEHIIMX pacuy€THhIX 3a4ay ¢
UCIIOJIb30BaHUEM duzngeckux MoJiese, TBOPUYECKUX U
MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BBINOIHATH OIBITHI,
JabopaTopHble pabOTBl M AKCICPHMMEHTAJIbHBIC HCCICIOBAHHUS C
MCIIOJIb30BaHNEM U3MEPUTETHHBIX MPUOOPOB;

OCBOEHHE MPUEMOB paboOThl ¢ MHPopMaluen (HU3NUECKOro CoJep KaHus,
BKJIIOYAsi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3HMKHU, aHAIU3 U
KPUTHUYECKOE OlIEHWBaHKE UH(POpMAIUH;

3HAKOMCTBO €O cepaMu MpodecCuoHaTbHON AeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKON, M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBaHHBIMH Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usnku (0a30Bblii YPOBEHb) HA YPOBHE OCHOBHOT'O OOILIETO
oOpazoBanust orBoautcs 102 gacoB: B 7 kinacce — 68 yacoB (2 4daca B
HeJeIt0), 0a30BbIN ypoBeHb - 7 kiace (1 yac B Heneno).

[Ipenmaraemerii B mporpamMMe 1o (u3MKe mepedeHb J1a00paTOPHBIX padoT U



OTIBITOB HOCUT PEKOMEH/IaTeIbHBIN XapaKTep, yUUTENb JIeJaeT BhIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUIYAIbHBIX OCOOEHHOCTEU
oOy4Jaronuxcsi, CucKka 3KCIEPUMEHTAIbHBIX 33JaHHi, MpeiaraéMblX B paMKax
OCHOBHOT'0 T'OCYJIapCTBEHHOTO K3aMeHa 1o (hU3MKe.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®u3zuka — Hayka O mnpupone. SBimeHuss npupoibl. Duznueckue SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BeaMUMHBL. 3Mepenne ¢usndeckux BenuuuH. PuU3NYECKHe
npudopsl. [lorpemHocts u3mepennii. MexxayHapoaHasi cucTemMa €IMHHII.

Kak ¢u3uka wu Jgpyrue ecTecTBEHHbIE HAayKd H3Yy4yaloT  [PUPOIY.
EcTecTBeHHOHAyuHBI METOJA TO3HAHUS: HaONIOIEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBICHEHHE
HaOmoaaemMoro siinenus. Onucanue Gu3nUecKUX SBICHHUN C TOMOIIBIO MOJIETEH.

Jlemoncmpayuu.

1. Mexanudeckue, TEIUIOBbIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. ®usunyeckue NpUOOPHl U MpoLEAypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM HU

U GPOBBIM MPUOOPOM.
Jlabopamopnwie padbomost u onvimel.
1. OmpenesneHue LEHbI JeJICHUs HIKAIbl H3MEPUTEIHLHOTO MPHOopa.
2. H3mepeHue pacCTOSHUMN.
3. M3Mmepenue o0bEMa KUAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3sMepoB MaJIbIX TEIL.
5. M3mepenue remneparypsbl IIpY MOMOIIM KUIKOCTHOTO TEPMOMETPA U JATYNKA
TEMIIEPATYPHI.

6. IIpoBeneHue wuccnenoBaHusi MO NPOBEPKE THUIOTE3bl: JAJbHOCTh MOJETA
[IapuKa, MYIEHHOTO0 TOPU30HTAIbHO, TeM OO0Jjblle, 4eM OOJIblIe BHICOTA
IIyCKa.

Paspnen 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbI M MOJIEKYJIbL, X pa3Mepbl. ONbIThL, JOKa3bIBAKOLINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JIBkenne dactun BeniecTtBa. CBfA3b  CKOPOCTH  JIBHJKEHMS YACTHL[ C
Temreparypoil. bpoyHoBckoe maBwkenue, auddysus. BzaumojeilcTBue YacTull
BEILIECTBA: MTPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(kpucTalMyeckux) Ten. B3auMocBsI3b MeXAy CBOMCTBAMHU BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M HUX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpauuu.

1. HabmroneHue OpoyHOBCKOTO ABMKEHHUSI.

2. Hab6monenue nuddysuu.

3. HabGmonenue siBneHui, 00bACHAIOMUXCS IPUTSHKEHUEM UJIM OTTAJIKUBAaHUEM

YaCTUII BEIIECTBA.

Jlabopamopnuie padbomost u onvimol.



1. OmeHka guamMeTpa aToMa METOJO0M PSIIOB (C HCIOJIb30BaHHEM (hoTorpadmii).
2. OnbIThI 1O HAOTIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nea 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
MexaHnnueckoe ABUXKeHUE. PaBHOMEpHOE UM HEpPaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsis CKOpPOCTh INPU HEPABHOMEPHOM [JBHKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHUS.
SIBlieHME WHEpUMHU. 3aKOH HWHEpUMH. BzaummoneicTBue Ten Kak IpUYMHA
M3MEHEHHSI CKOPOCTU JABMKEHHUS Tel. Macca kak Mepa MHEpTHOCTH Tena. [[n1oTHoCTh
BelecTBa. CBs3b IVIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEllleCTBRA.
Cuua Kak XxapakTepucTUKa B3aumMoaencTBus tei. Cuiia ynpyrocT v 3akoH ['yka.
N3MepeHne cuibl ¢ NOMOIIBIO TUHAMOMETPA. SIBIEHUE TATOTEHUS U CUJIA TSAKECTH.
Cuna TtspkecTH Ha Jpyrux IutaHetax. Bec tema. HeecomocTh. CrokeHue cui,
HaIIPaBJICHHBIX 0 OAHOM mpsiMoil. PaBHonencrByromas cui. Cuna tpenus. Tpenue
CKOJIbYKEHHS U TPEHUE NOKOsA. TpeHue B IpUpPOE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHrne MEXaHMYECKOTO JBHXKCHUS TEa.
2. W3mepeHue CKOpOCTH MPSMOTMHEHHOTO JIBUKCHUSI.
3. HaOmtonenue sBieHUs] HHEPLUU.
4. HaOmrolieHne n3MeHeHUs CKOPOCTHU MPU B3aUMOICHCTBUU TEN.
5. CpaBHEHUME Macc MO B3aUMOJECHCTBUIO TET.
6. CnoxkeHue cuJl, HallPaBJICHHBIX 11O OJTHON MPSMOM.
Jlabopamopnuie padbomost u onvimel.
1. OmnpezaeneHnue CKOPOCTH PABHOMEPHOTO ABMKEHMS (IIapUKa B KUIKOCTH,
MOJEJIH JIEKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpeneneHue cpeiHel CKOPOCTH CKOJbXKEHUs Opycka WIM IIapuka I0
HaKJIOHHOU IUIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPOTO TENa.
OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmariyn)
NPY>KUHBI OT MIPUI0KEHHON CHUIIBIL.

5. ONbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pasznen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra30B.

HNanenue. CriocoObl yMEHbIIIEHUSI U YBEJIWYEHUs JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00béma, TemmepaTyphl. llepemada maBieHUs
TBEPABIMU TEJNAMU, JXHUJAKOCTIMU M ra3zamu. 3akoH Ilackama. IIHeBmartmueckue
MalllUHbl. 3aBUCUMOCTh JIABJICHHMSI >KUJKOCTH OT TIyOuHBI. [uapocTraTuueckuit
napanokc. Coobiaromuecs cocyabl. [ upaBindeckue MEXaHU3MBbI.

Atmocthepa 3emsn u armocepHoe mgamieHue. [IpUUuHBI CyIECTBOBAHUS
Bo3aymHOM oOonoukn 3emiu. OnbiTt Toppuuemnmu. M3mepenue armocdepHOro
JaBJIeHHUs. 3aBUCUMOCTh aTMOC(HEpPHOIo JIaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 175 n3MepeHns arMoc(hepHOTo TaBJICHHUS.



JlelicTBHE KUJKOCTHM WM ra3a Ha NOTPYKEHHOE B HHUX Teo. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bozgyxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTH AABJIEHUS ra3a OT TeMIEPaTyphl.

[lepenaua naBiieHUs )KUIKOCTBIO U TA30M.
Coobmiaroiuecs: CoOCy/ibl.
['mppasmuueckui npecc.
[IposiBneHue aeicTBUst aTMOCHEPHOTO JTABIICHUS.
3aBUCHUMOCTH BBITAJKUBAIONICH CUIIBI OT 00bEMA MOrPYKEHHON YaCTU TeJla U
MJIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAIKMBAKOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
8. YcioBHE IIaBaHUs TEJ: IJIABAaHUE WIM NOTPYKEHUE TENI B 3aBUCUMOCTU OT
COOTHOUICHHUS TIJIOTHOCTEN TeNa U AKUJIKOCTH.
Jlabopamopnuie padbomost u onvimol.
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrPYKEHHOU B
YKUJIKOCTh YaCTH Tea.
2. OmnpeneneHre BHITATKUBAIOUIEH CHIIBL, IEUCTBYIOIIEN HA TENO, OTPYKEHHOE
B JKUJKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIICH CHUIIbI, TEHCTBYIOLIEN HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb  BBITAIIKMBAIOIICH  CHUJIBI,
JEHUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00BhEMA MOTPYKEHHOU B JKUIKOCTh
YacCTH Teja U OT IJIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKHU U ONPEACICHUE

€€ rpy30M0AbEMHOCTH.

Pa3zpnen S. PaGoTra u MOIIHOCTB. JHEpPrusi.

Mexanuueckasi pabota. MOIIHOCTb.

[IpocThie MexXaHM3MBI: pblUar, OJOK, HAaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [IpumeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY. «30J0TO€
npaBuio» mexaHuku. KIIJ] mpocTteix Mexanu3moB. [IpocTbie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanuueckas odHeprus. KuHernueckas W NOTEHUHMANbHAs  SHEPTHUSL.
[IpeBpamieHre 0HOrO BHUJAAa MEXAHUYECKOW SHEPrUM B APYrod. 3aKOH COXPAHEHUS

o 0k~ wDdh e

~

SHEPrUU B MEXAHUKE.
Jemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomost u onvimol.
1. Ompenenenuie pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUH TeJa 1O
TOPU30HTAJIbHON MOBEPXHOCTH.
HccnenoBanue ycioBHil paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM MJIOCKOCTH.
N3yueHne 3aKoHa COXpaHEHUSI MEXaHUUYECKON SHEPTUH.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IIPOI'PAMMBLI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

N3yueHne pu3NKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAMPABIECHO Ha

JOCTUKEHUE JIMYHOCTHBIX, METANpeAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yJIbTaTOB.

B pesynbrare uzyuenus Gpu3NKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs y

oOyuatoierocs 0y 1yt chopMUPOBaHBI CIAEAYIONTNE IMYHOCTHBIC PE3YJIbTAThI B HACTH:

1) IATPHOTHYECKOT0 BOCIIUTAHMSA :

- IPOSIBJICHUE MHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKOU
duznueckoil HayKu;

- LICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJI€HHU OOILECTBEHHO 3HAUMMBIX U
THYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM TMPUMEHEHHEM TOCTHKCHHIM
busuky;

- OCO3HaHHE BAXHOCTU MOPAIBHO-3THYECKUX MPUHLUIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTEeTHYECKOr0 BOCIIUTAHUA:

- BOCIIPUATHE SCTETUYECKUX KayecTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 MO3HAHMA:

- OCO3HAHME [IEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOI'O HHCTPYMEHTA O3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXXHEHUILIEH COCTABIISIOIEH KYJIbTYpHI;

- pa3BUTHME Hay4YHOW JI0OOO3HATEIBHOCTH, HMHTEpeca K UCCIeI0BaTEIbCKON
NEeATEIbHOCTH;

5) dopmupoBaHus KYJbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0/1ar0NOJIYYHs:

- OCO3HaHHME IIEHHOCTH Oe3omacHoro o0Opa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJl OE30MacHOrO0 TOBEACHUS Ha
TpaHCIIOPTE, Ha J0porax, ¢ JJIEKTPUYECKHMM M TEILJIOBBIM OOOpYIOBaHHEM B
JOMAIIHUX yCIIOBUSX;

- c(OPMHUPOBAHHOCTH HaBbIKA PeQIICKCUU, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOI'0 K€ IIpaBa y Apyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:

- AKTUBHOE YYacTHE B pEIIEHUWU MPAKTHUYECKUX 337ady (B paMKax CEMbH,
o0pa3oBareybHON OpraHU3alMM, FOPOa, Kpasi) TEXHOJIOIMUYECKOW U COIMaIbHOM
HAIpPaBJIEHHOCTHU, TPEOYIOIIMX B TOM UKCie U (PU3NUECKUX 3HAHUM;

- HHTEPEC K MPAKTUIECKOMY H3yUeHHUIO podeccuil, CBsI3aHHBIX C (PU3UKOIL;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSI:



e - OpHEHTAIMA HA MPUMEHECHHE (PU3NUECKUX 3HAHUMN JUTsI PEIICHHS 3a7a9 B 00J1aCTH
OKpYXammerl cpenapl, IJIAaHHUPOBAHUS MOCTYNKOB M OIEHKM WX BO3MOXHBIX
MOCJHEACTBUN JIJIsI OKPYKAIOIIEH CPEbl;

e - OCO3HaHUE TJ00aJIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJIeM U NyTed Hux
pEeLIEHNS;

e 8) amanTauMm K HM3MEHAKINMMCH YCJIOBUSIM COLMAJIBHON M NPHPOAHON
cpeasl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUY NP BBHITOJHEHUH UCCIIEIOBAHUM U MTPOEKTOB
(bu3HIEeCKO HAMPABIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e - TIOBBIIIEHHWE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHUUYECKYIO
JIeSTEIHbHOCTD;

e - MOTPEOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM 4HUCie (HOPMYyTUPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O (PU3HUECKUX 0OBEKTaX U SBIICHUSX;

e - OCO3HaHUE Je(PUIIUTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B 00JacTu
(1)76370:97

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETECHUN HOBBIX (PM3MUECKUX 3HAHUIA;

e - CTPEMJICHHE AHAJIM3UPOBATH U BBISBIATH B3aMMOCBS3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUH;

e - OIIEHKA CBOMX JCUCTBUH C YUETOM BIUSHUS HA OKPY>KAIOIIYIO CPEJTY, BOZMOKHBIX
TJI00ATBHBIX TTOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHUS mporpaMMbl o (U3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyuwaromerocs OyayT chOpMHUpPOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIME MMO3HABATEIbHBIE YHUBEpPCAIbHbIE yueOHBIC ICHCTBUS,
KOMMYHUKATUBHBIE  yHUBEpPCAJIbHBIC  y4eOHBIC  JCUCTBHUS,  PETYJISTHUBHBIC
yYHUBEPCAIbHBIC YICOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAIbHbIE YU4eOHbIe 1eiiCTBUA

Ba3oBble Jioruueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SBJICHUH);

e YCTAaHABIWBATh CYIICCTBEHHBIM NpPU3HAK KJIACCH(PUKAINHA, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,

e BBISBISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYMS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3HUICCKUM SIBJICHUSIM;

e BBIABIIATh TMPUYUHHO-CICJACTBEHHBIC CBSI3M TPU H3YYCHUU (HU3HMUCCKUX
SIBJICHUA W TIPOIIECCOB, JCNIaTh BBIBOJIBI C MUCIIOJIB30BAHUEM JEAYKTUBHBIX H
UHJIYKTUBHBIX YMO3aK/IFOUCHHH, BBIABUTaTh THIIOTE3Bl O B3aMMOCBI3SIX
(bU3UYECKUX BEIIMYNH;



CaMOCTOSTETILHO BBIOMPATh CIOCOO pelieHns yudeOHoM (HU3MYecKoi 3amadun
(cpaBHEHME  HECKOJBKHX  BAapUAaHTOB  peUIeHWs, BbIOOp  Haubolee
MOJIXOIAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

MCITOJIH30BATh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MPOBOJIUTH MO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUTAHY OIBIT, HECIOMXHBIHA
GU3MYECKUH  JKCIIEPUMEHT, HEOOJbIIOe HCCIeA0BaHuE  (PUINIECKOTO
SIBIICHUSI;

OIICHUBATh Ha IPUMEHUMOCTh U JJOCTOBEPHOCTH MH(POPMAITHIO, TTOTYICHHYIO
B XOJI¢ UCCJICIOBAHMS WIIA IKCIICPUMEHTA;

CaMOCTOSATENHLHO (POPMYJIHPOBATH OO0OOIIEHHS W BBIBOJBI IO pe3yJbTaTam
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUECKUX MTPOIIECCOB,
a TaK)Ke BBIJIBUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSAX U
KOHTEKCTaX.

Pabora ¢ ungopmanmueii:

IIPUMEHATh PA3JIMYHBIE METOJbI, NHCTPYMEHTBI M 3aIllpOCHl IIPU TOWUCKE M
orObope HMH(POPMALIMU WM JAHHBIX C YYETOM MPEIIOKEHHON YydeOHOU
¢duznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh WU HMHTEPIPETUPOBATH HH(GOPMAIUIO
pa3IUYHBIX BUAOB U (POPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAalbHYIO  (OpMYy  IpEJCTaBICHUS
uH(pOpMallUU U WUTIOCTPUPOBATH pPelIaeMble 3a/1a4l HECI0KHBIMU CXEMaMH,
auarpaMMamu, HHOHM rpauKoi 1 ©X KOMOMHAIMSIMH.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE ACHCTBHSA:

B X0J1¢ 00CY>KIeHUs y4eOHOr0o MaTepuaa, pe3yabTaToB 1ab0paTOPHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOll TEMbI U
BBICKA3bIBaTh HWJICW, HAICJICHHBIC HA pEIICHUE 3aJa4d W TMOJep’KaHue
Oaro»keaaTeaIbHOCTH OOIICHUS;

COTIOCTAaBJIATh CBOU CYXKJIEHUS C CYXKIEHUSMU JPYTUX YYACTHUKOB JHMAJIOTA,
OOHapyKUBaTh Pa3IUINE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TIPEACTABIIATh PE3YNbTaThl BBHIMOJHEHHOTO (U3MUYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);

MOHUMATh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHJIHOW ¥ WHIWBUYyATbHOU
pabOoThI IPU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

MPUHUMATH 1T COBMECTHOH JIESITEILHOCTH, OPTaHW30BBIBAThH JCUCTBHS TI0
e MOCTHXKEHMIO: PaClpelieNiaTh PO, 00CYX AaTh MPOLIECCHl U PE3yJIbTaThI
COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIbKHX JIFOJICH;

BEITIOJTHATH CBOIO YacTh PaOOThI, TOCTUTAs KAa4eCTBEHHOTO pPe3ysbTara To
CBOEMY HANPABJICHUIO U KOOPIWHHUPYS CBOW JCHCTBUS C JAPYTHMH YICHAMHU
KOMaH/Ibl;



OIICHMBATh KAaueCTBO CBOETO BKJIAga B OOMMN TPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITETILHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSL.

PeryisiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUSA

Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIHSIX, TPEOYIOMINX s
penieHns GU3NICCKUX 3HAHUM;

OpPUCHTHPOBATHCSA B  PA3IMYHBIX  MMOJAXOJAX  TNPHHITHS  PEIICHUN
(MHAMBUAYaJbHOE, TPHUHSATHE pEHICHUS B TPyIIe, MPUHATHE PeUIeHUuN
rpyInmnoun);

CaMOCTOSITETTLHO COCTABIIATh AJITOPUTM peIIeHUs (PU3NYSCKON 3amadd WU
IUTaHa HCCJIEIOBAaHUSI C YYE€TOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh NpeIjlaraéMble BAPUAHTHI pEelICHUM;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, AMOIUOHAJIbLHBIN UHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYalluu U IIpeajiararh 1jiaH e€ N3MeHEeHHUS,
OOBSACHATh  NPUYMHBI  JOCTHKEHHUS  (HEAOCTM)KEHHS)  pe3yJbTaToOB
JeSITeNIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHKCIE B XOJ BBIIOJHEHUS
(bu3MYEeCcKOro UCCIeI0BaHUs UM TPOEKTa) HA OCHOBE HOBBIX 00OCTOSATENLCTB,
U3MEHUBIIUXCS ~ CUTyalul, YyCTAHOBJIEHHbIX  OHIMOOK,  BO3HUKILIUX
TPYAHOCTEM;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa UEIH U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIopa WM JAUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OMMUOKY MPHU PEIICHWU (PU3UUECKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE e MPABO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 7 Kjacce npeamMeTHbIe pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

WCIIOJIB30BaTh MOHATUS: (PU3NUYECKUE U XUMUYECKHUE SIBJICHUsI, HAOIIOJIeHUE,
AKCIEPUMEHT, MOJI€NIb, THIOTE3a, CIAUHHUIBI (PU3UUYECKUX BEJIMYHMH, aTOM,
MOJIEKYJa, AarperatHble COCTOSIHUSL  BellecTBa  (TBEpHOE,  KUIKOE,
ra3zoo0pa3Hoe), MEXaHHYECKOe IBHMXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHS, PABHOJCUCTByIOIIAs cuia, Jaedopmarius
(ynpyrasi, iacTU4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCY/IbL;

paznuuath sBaeHUs (Auddys3us, TEMIOBOE IBWIKEHHWE YAaCTHI[ BEIIECTBA,
pPaBHOMEpPHOE  JBHXKCHHE,  HEPAaBHOMEPHOE  JIBUKEHUE,  MHEPIUS,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3AKPEIUVIEHHOM OCBIO
BpalllCHHUs], Tlepeaya JaBJICHUS TBEPABIMU TEIaMU, KUJIKOCTSIMUA M ra3amu,



atMoc(epHOE JaBlieHUE, IUUIaBaHWE TeJ, MPEBpAIlCHUs MEXaHWYEeCKOU
HHEPrur) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3MUECKHUX SIBIICHUHN B OKPY>KAIOIIEM
MHUpE, B TOM 4ucie (u3nuecKkue SBICHHs B IPUPOJIE: MPUMEPHI ABHKEHUS C
pa3IUYHBIMM CKOPOCTSMH B JKMBOM M HEXHBOW NPHUPOAE, NEHCTBUE CHUIIBI
TPEHUsl B IPUPOJIEC U TEXHHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PbIO, pblYard B TEJE Y€JIOBEKa, MPU ATOM MEPEBOIUTH
NPAaKTHYECKYI0 3a7ady B Y4YeOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKku) GU3NUECKUX SIBICHUM;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA TeN U (PU3UYECKUE SIBICHHUS, HCIIONb3YsI
¢uznueckue BeTUUYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BpEMs, MyTh,
CKOPOCTb, CPENIHSISI CKOPOCTh, CHIIA YIIPYTOCTH, CUJa TSKECTH, BEC TeNa, CUjia
TpeHus, JlaBjieHue (TBEPAOTO Tela, )KUJKOCTH, raza), BbITAIKMBAIOIIAs cuJia,
MexaHu4ecKkas paboTa, MOIIHOCTb, MJICYO CHIIbI, MOMEHT CUJIbI, KO (ULIUEHT
IIOJIE3HOTO  JCHCTBUS MEXaHU3MOB, KHHETHYECKass W IOTEHUUaIbHas
DHEPrus), NpPH ONHUCAHUM TPABHIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI
UCIOJIb3yEMbIX BEJIUYHH, UX 0003HAYEHUS U €IUHUIBI (PU3NUECKUX BETUYMH,
HaxXoJUTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C
JPYTMMH  BEIMYMHAMH, CTPOUTHh TpadUKH H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA Tei, (U3MUYECKUE SBJICHHUS U TPOIECCHI,
UCIIOJIBb3Y TIpaBuUJIa CIOXKEHUS CUIT (BJI0JIb OJTHOM IIPsIMOiA ), 3aKoH [ 'yka, 3aKoH
[Tackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHsI pbruara (6J10Ka), «30J0T0€e
PaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUs MEXaHUYECKON 3HEpPruu, Mpu 3TOM
JaBaTh  CIOBECHYI0  (OPMYJIHMpPOBKY 3aKOHa M  3allUCBIBATh  €r0
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKUE SIBICHMS, IPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYecKux
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DUUYECKUX SIBICHHI,
($u3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3a7a4u B 1—2 AeMCTBUS, UCTOIb3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBatONIME (PU3MYECKUE BETUYMHBI: Ha OCHOBE aHaJIM3a yCIIOBUSA 3a/1auu
3alliChIBaTh KPATKOE YCIOBHE, MOJCTaBIATh (U3UUYECKHUE BEIUYUHBI B
GopMynbl ¥ MOPOBOAWTH pacy€Thl, HAXOAWTh CIPABOYHBIC JaHHbBIE,
HE0OXOAMMBIE JUIsl pEHICHUS 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh OJIYYeHHOU
(bu3NYEeCKOI BEIMUNHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PELIUTh IPU MOMOIIN (PU3UIECKUX
METO/IOB, B  ONMCAaHUU  HUCCJIEAOBAHMUS  BBIACIATH  IPOBEPSEMOE
NpeAnojoxkeHrue (TUIOTEe3y), pa3inyaTh U UHTEPIPETUPOBATH MOJYYEHHBIN



pe3ynbTaT, HaXOAWTh OMIMOKM B XOJE OIbITa, JelaTh BBIBOABI IO €ro
pe3yibTaTam;

IPOBOJIUTH OTBITHI MO HAOTIOJEHUIO (DU3NYECKUX SIBICHUN WU (PU3MUYECKHUX
CBOMCTB Tel: (opMyIupoBaTh MpPOBEpSIEMbIC MPEIINOJIOKEHHUS, COOUpaATh
YCTAaHOBKY M3 IPENJI0KEHHOIO0 00O0PY/IOBaHHUs, 3alMChIBaTh XOJ ONBITA U
GbopMyIIUpOBaTH BHIBOJIHI,

BBITIOJIHSTH NIPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWIbl W TEMIIEpaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M IU(POBBIX
npuOOpPOB, 3amMUCHIBATh TOKA3aHUS MPUOOPOB C Y4YETOM 3aJaHHOU
abCOJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANTH MCCIIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (M3MYECKOM BEIMYUHBI OT
JIpYyrol C HCIOJIb30BAHUEM TPSIMBIX H3MEpEHU (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBMKYILETOCS TEJIa OT BPEMEHM JIBHXKEHHSI T€Ja, CHIIBI TPEHUS
CKOJIbKEHMSI OT Beca Tella, KayecTBa OOpabOTKH IMOBEPXHOCTEH Tell u
HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOUIAJAM COMPUKOCHOBEHHUS TEJl, CHUJIbI
YOPYTOCTH OT YJJIWMHEHUS TMPYKUHBI, BHITAIKUBAIONMIEH CHIIBI OT 00BEMa
NOTpy>KEHHON YaCTH TeJIa U OT IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU Tejla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUU
IJIaBaHUS TeJ, YCJIOBUM pPAaBHOBECHS pbhluara U OJIOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO MCCIIE0BaHUs, COOUpPATh YCTAHOBKY M BBIMOIHSITH
U3MEPEHHUs, Clenysl MPEeJIOKEHHOMY IUIaHy, (QUKCUPOBATh peE3yibTaThl
MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TMPEIOKEHHBIX
TabnuIl ¥ rpauKoOB, JEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHHUS;
IPOBOJUTh KOCBEHHbIE H3MEPEHHUS] (PU3MUYECKUX BEIMYHUH (ILIOTHOCTH
BELLECTBA KUIKOCTH U TBEPJOTO TeJa, CUJIa TPEHUSI CKOJIbKEHUS, 1aBIICHUE
BO3/lyXa, BEITAJIKMBAIOIIAS CUJIA, IEUCTBYIOIIAs HA TOTPY>KEHHOE B JKUIKOCTh
TeN0, KO3((PUIMEHT MOJE3HOro AEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIeays
OPEJIOKEHHOW HMHCTPYKUMHU: TPU BBHIMOJIHEHUH U3MEPEHH coOupaTh
HKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAYEHUE HCKOMOW BETUUUHBIL;
COOJII0JIaTh MpaBWJIa TEXHUKHU 0€30MacHOCTH Mpu padoTe ¢ J1adopaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh IPUHLIUIIBI IEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JTUHAMOMETpP, COOOINAIOIIUECS COCYyIbl, OapoMeTp, phblyar,
MOIBMKHBIA U HEMOABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
XapaKTEPU30BATh PUHIIHITHI ICUCTBUS H3YICHHBIX MPUOOPOB U TEXHUICCKUX
YCTPOMCTB C OMOpOM Ha HUX ONUCAHUs (B TOM 4YHCIE: MOAMIUIMHUKH,
YCTPOMCTBO BOJONPOBOJA, THAPABINYECKAN MPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIONIB3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKUX
SBJICHUN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH TPUMEPHI (HAXOAUTHh UH(POPMALIMIO O MPUMEPAX) NPAKTUUECKOTO
UCIIOJIb30BaHUs (U3MYECKUX 3HAHUM B TIOBCEJHEBHOM JKU3HU  JJIs
obecrieuenns 0€30MacHOCTH MPU OOpaIEHUH C TPUOOPAMH U TEXHUYECKUMU



yCTPOMCTBaMH, COXPaHEHUS 310pOBbs M COOIIOACHUSI HOPM IKOJIOTHYECKOTO
MTOBEJCHUS B OKPYKAIOIIEH CPEJIE;

OCYLIECTBIISITH OTOOP UCTOUHUKOB UH(POpMauu B UHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUHN U MyTEM
CpPaBHEHHUS paA3IMYHBIX MCTOYHUKOB BBIACIATh HWH(OPMAILNIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEYUBON MIIH MOKET OBITH HEIOCTOBEPHO;

UCIIOJIb30BaTh TMPU BBHIMIOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3NYECKOTO COAEpIKAHMS, CIIPAaBOYHBIE MaTEpHUaJIbl, PECYPChI
cetru  UWurepHer, BiazeTh nOpuéMaMd  KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKUE MHCbMEHHbIE U YCTHbIE COOOLICHHS Ha
OCHOBE 2—3 HMCTOYHMKOB WH(MOpMaIuu (HU3NIECKOTO COJECpPKaHHS, B TOM
qyciie myOJInYHO J1eJaTh KpaTKUe COOOIIEHUS O pe3ysbTaTrax MPOEKTOB WJIH
y4eOHBIX HCCIENOBAaHUM, MPHU 3TOM TPAMOTHO HCIOJIH30BaTh W3YUYCHHBIH
NOHSATUUHBIN ammapar Kypca (U3MKH, COINPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEH;

OpU BHINOJHEHHH YYE€OHBIX TPOEKTOB W HCCIEAOBAHUU pACHpeneisTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MIOCTABJICHHBIMU 33/1a4aMH, CIICIUTh
3a BBIMOJHEHUWEM IIJIaHA JCHCTBUM, aJ€KBATHO OIIEHUBATHh COOCTBEHHBIN
BKJIAJl B JICITENIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.









TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KonuyecTBo 4yacoB DJIEKTPOHHBIE BocnurarejbHbIi
HanmeHnoBanue
Ne (uudposbie) KOMIIOHEHT
pa3ziejioB H TeEM KonTtpoJibHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
NPOrpaMMbl padoThI padoThI
pecypchbl
Pa3nes 1. [lepBonauyaibHble pu3nyecKue MOHATHSA
Ycranosne
HUE
JIOBEPUTEIIBHBIX
OTHOIIEHUN MEXKIY
YUUTEJIEM U €ro
Y4YEHHUKAMH,
CHOCOOCTBYIOIIUX
MTO3UTHBHOMY
bu6mmorexa [IOK BOCIIPHSTHIO
https://m.edsoo0.ru/7f416194
yYaIUMUCS
ITousiTHE .
11 4 0 3 TpeOOBaHUI U
buznIecCKux

sIBJIEHUU. MeToabl
HCCJIEIOBaHUS B
busuke

POCKO yuuTens,
MPUBJICYCHUIO
BHUMAaHUS K
o0cyxaeMoii Ha
ypoKe
nH(pOPMAIIIH.
dopmupoBaHue
OTBETCTBEHHOTO
OTHOILIEHHS K
YUCHHIO,



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

TOTOBHOCTHU U
CIIOCOOHOCTH
00yJaroImxCcs K
CaMOPa3BUTHIO U
€aMo00pa30BaHHIO
Ha OCHOBE
MOTHUBAIIUU K
00y4eHHUI0 1
MIO3HAHHMIO.

Hroro no paszneny

Pasznea 2. Mexanndeckoe IBUKEHUE

21 ITousThs: bubmunoreka IIOK
: MEXaHNYeCKOe https://m.edso0.ru/7f416194
JIBUKEHUE, Ty Th, BpEMH,
CKOPOCTh PAaBHOMEPHOTO
JOBUXKCHUA.
29 Bunasr bubmnoreka IIOK
: MEXaHHUECKOLrO https://m.edsoo0.ru/7f416194
JOBUXKCHUA
CpenHsisi CKOPOCTh but6mmoreka [IOK
23 HEPABHOMEPHOTO https://m.edsoo.ru/7f416194

JBHKCHUA.

IIpumeHeHue Ha
YpOKe
MHTEPAKTUBHBIX
dbopm paboTsI
yYaIIUXCA:
MHTEJUIEKTYaJIbHBIX
urp,
CTUMYJINPYIOIIX
IIO3HABATEIIBHY IO
MOTHBALIIO
LIKOJIbHUKOB.



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

2.4

['paduku 1BUKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

dopmupoBaHue
LIEJIOCTHOTO
MHUPOBO33PEHNS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HAyKH U



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

00IIIECTBEHHON
MIPAKTHKH.
Pa3zButne
MOpPaJILHOTO
CO3HaHUA U
KOMITIETEHTHOCTH B
peIeHUH
MOpAaJIbHBIX
npobiem Ha

OCHOBE
JUYHOCTHOTO
BEIOODA.
Hroro no pazgeny 6 0
Pa3nen 3. U3mepenue niomaau u 06béMa. Macca H IUIOTHOCTH
Croco0Obl n3MepeHus IIpuBneuenue
TUTOMIAH U 00BhEMa BHUMAHHS
31 2 0 bubnnoreka LIOK HIKOJHUKOB K
https://m.edso00.ru/7f416194 [EITOCTHOMY
aCreKTy
U3y4aeMbIX Ha
IIpocTpaHcTBEHHBIE YpOKax sIBJICHUH,
MaciTalbl B IpUpoOJE U OpraHu3anus ux
3.2 TCXHHUKE. 4 0 bubmuoreka [IOK paboTsI ¢
https://m.edsoo.ru/7f416194 IIOJIy4aeMoM Ha
YPOKE COLIUAIBHO
HUroro 1o pazzaery 6 0 3HAUMMOH
uH(popManmen



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

Paznen 4. Cuaa. /laBiienne. ApxumenoBa cujia

41 bu6mmorexa [IOK [MpuBieueHue
Cuua. ITpubop s 2 https://m.edsoo.ru/7f416194 BHYMAHIS
WU3MEPEHUS CHIIBI.

Cuna TSXKeCTH U IIKOJIHUKOB K
YIOPYTOCTH. LEIOCTHOMY
4.2 bu6nmmoreka [IOK aCTeKTy
Hapnenne. Criocodst 2 https://m.edso0.ru/7f416194 H3yqaeMBIX Ha
HU3MEPECHUS TaBIICHHS .
TBEpIBIX Tel, YpOKax sIBJICHHIA,
JKUJIKOCTEH U Ta30B. opraHusanus ux
4.3 bub6mmoreka [IOK paboTsI ¢
[TprmMeps! pa3TnaHBIX 1 https://m.edso00.ru/7f416194 TIOJTy4aeMOi Ha
3HAYCHUMN ITUX
BEJIMYUH B )KMBOU YPOKE COLMATLHO
MIPHUPOJIC U TEXHUKE. 3HaYUMON 5
4.4 BuGsmorexa [[OK nxdopmalMet u
Cuna Apxumerna. 3aKoH 4 https://m.edsoo.ru/7f416194 NPpaKTH4ECKOU
Apxumena. Y cioBust HalIpaBIICHHOCTH
[TABAHMS TeN 03HAKOMJICHHS C
' Camapckoii IT'POC.
Hroro no paznery 9

Pa3zpnen 5. Pabora. MomHoCTb. JDHEPrus.

5.1 5 bubmuorexa [JOK [IpuBicucHue

TousTns:  pabora, https://m.edso00.ru/7f416194 BHIMAHYS

MOIITHOCTb, SHEPrusl, IKOIBHIKOB K
KOA(P(UITUEHT TIOJIE3HOTO HETOCTHOM
JEWCTBHS, MOMCHT CHIIBI, Y
«30110TOE» TIPaBUIO aclexTy
MEXaHUKHU. HN3y4dacMbIX Ha

5.2 bu6imoreka [IIOK ypOKax sIBJICHUH,

VcoBue paBHOBECHSL. 3 https://m.edsoo.ru/7f416194 OpTraHu3aIs UX



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

paboThI ¢
MOJTy4aeMoi Ha
YPOKE COLIAIBHO
3HAYUMOMN
uHpopmarmen u
po¢OpUTaHLIMOHHON
NESITEIbHOCTH C
paboToit Camapckux
npeanpustiid PXX/{
OAO «Ky3HnenoB»

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12










IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacoB JIEeKTPOHHbIE
uudpoBbIie
Ne n/m Tema ypoka Konrpoububie  IIpakTuyeckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TonsTHe 0 PU3NYCCKHUX BEIHMUMHAX.
1 ¢ 1 0 0 bubamnoreka LIOK
Cucrema CANHUL, UBMCPCHUC (I)I/I3I/IquKI/IX httDS//m edsoo.ru/7f416194
BEJINYWH, STAJIOH.
2 Ponp axcniepumenTa npu BBEJICHUN 1 0 1 Bu6morexa LIOK
(1)I/I3I/I‘ICCKI/IX BesnuuH. [IoHsTHE O IPAMBIX U https://m.edsoo.ru/7f416194
KOCBEHHBIX U3MEPCHHUSX. |
"
3 e:neHI/m3 Mepmeﬂb;zznm HPH60PH;I I/I(;l()e };a 1 0 1 bubmorera [IOK
A pHobopa, https://m.eds00.ru/7f416194
WHCTPYMEHTAJIbHAS MIOTPEITHOCTb.
[IpaBuia Mojab30BaHUS H3MEPUTEITHHBIMH
4 npudopamMu, COOJI0ICHHE TEXHUKH 1 0 1 Bubmiorexa HOK
’ https://m.edso00.ru/7f416194
0€30IaCHOCTH.
[ToHATHS: MEXaHHUYECKOE JBIKCHUE,
5 IyTb, BpEMs, CKOPOCTb PABHOMEPHOIO 1 0 0 bubmnorexa LIOK
’ ’ https://m.edso00.ru/7f416194
JIBHDKCHHSI.
6 Buasl MeXaHUUECKOTO ABUKEHUS 1 0 1 bubmuorexa [JOK
https://m.edso00.ru/7f416194
7 CpenHsst CKOPOCTh HEPABHOMEPHOT'O 1 0 0 bubmuorexka [{OK
JIBUKEHMSL. https://m.edsoo.ru/7f416194
CpenHsist CKOpOCTh HEPaBHOMEPHOTO IBMKCHHS.
8 1 0 0 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194
9 I'paduky ABrKCHIS 1 0 1 Bu6nnorexa LIOK

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
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10

I'paduxm nBHKEHUS

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

11

CriocoObl U3MepeHHs IO U 00BEMA.

bubmuorexa [JOK
https://m.edsoo.ru/7f41619
4

12

[IpocTpancTBeHHBIE  MacmTaObl B
IIPUPOJIE U TEXHHUKE.

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

13

Macca

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

14

InotHOCTE

bubmunoreka [JOK
https://m.edsoo.ru/7f41619
4

15

B3aumoaencTBue Tei

bubmuorexa [JOK
https://m.edsoo0.ru/7f41619
4

16

Crioco0Obl M3MEpeHUsT MacChl Telna H
IUTOTHOCTH TBEP/IBIX TEN U KHIKOCTEH.

bubmuorexa [JOK
https://m.edso0.ru/7f41619
4

17

CriocoObl M3MepeHHsT MacCchl Tela u
IUIOTHOCTHU TBEPJBIX TEI U KUIKOCTEH.

bu6nmoreka [JOK
https://m.edso0.ru/7f41619
4

18

Cuna. [IpuGop asnst M13MEpEHUs CHITBL.

bubmuoreka [JOK
https://m.edsoo0.ru/7f41619
4

19

Bunel cun

bu6nmoreka [JOK
https://m.edsoo.ru/7f41619
4
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J__IaBJ'IeHI/Ie. CnocoOb1 HU3MCPCHUS JaBJICHUS

bu6nmoreka [JOK

20 .
TREpIIBIX TeJ, KUIKOCTEH U ra30B. Zttps.//m.edsoo.ru/7f41619
21 Jasnenue. CriocoObl ©3MEPEHUS TABICHUS bubmmoreka [JOK

TBEPIBIX TEII, JKUIKOCTEH 1 Ta30B.

https://m.edsoo.ru/7f41619
4



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

https://m.edsoo.ru/ff0d448
e

22

IIpumepsl pa3IMyHBIX 3HAYEHUN ITUX
BEJIMYMH B )KHUBOU IIPUPOJIE U TEXHUKE.

B_I/I6JII/IOTeKa HOK
https://m.edsoo.ru/7f41619
4

23

Cuna Apxumena

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4

24

3akoH Apxumena

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41619
4

25

V108U 1U1aBaHus TEN

bubmuorexa [JOK
https://m.edso00.ru/7f41619
4

26

Pabota

bu6mmorexa [IOK
https://m.edsoo0.ru/7f41619
4

27

MomHoCTb

EI/I6J'II/IOT€KE[ LHOK
https://m.edsoo.ru/7f41619
4

28

Oueprust. Bunel DHeprun

Bubmiorexa HOK
https://m.edsoo.ru/7f41619
4

29

3aKOH COXpaHEHHUs U NPEBpaILECHUsS
SHEPruu

Bubmuorexa LHOK
https://m.edso0.ru/7f41619
4

30

KoaddutmenT mone3noro neicTBus

EI/I6J'II/IOTeKa LHOK
https://m.edsoo.ru/7f41619
4

31

Pacuert u pemenue 3agau

Bubmioreka [HOK
https://m.edsoo.ru/7f41619
4

32

HpOCTI)Ie MCXaHH3MBI

bubmuoreka [JOK
https://m.edsoo0.ru/7f41619
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4

33

VYcnoBue paBHOBECHE pblUara

bubmuoreka [JOK
https://m.edsoo.ru/7f41619
4
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34

30J10TO€ MPABUIIO MEXAHUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

12
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