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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3alMI0 U3YYCHUS
Gu3MKN Ha JAEATETbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4UTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®uzruka SBISETCS CHUCTEMOOOPA3yIOIIMM [UIsl  €CTECTBEHHO-HAYyUHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduelf, BHOCHUT BKJaJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METOo]a
MO3HAHUA, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEIANOJaracT OBJIAJICHHUE
CIIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOLIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  00I11€00pa30BaTebHbIE MPOrPAMMBbI, YTBEPXKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1K-4BH).
Henan nzyyenus Gpuankm:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON ACATCIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOPMaIEl (PU3NUECKOTO COAEp KAHMS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETo

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmmMe no (Qpu3MKe MnepedyeHb JadbopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PadOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKeE.



COAEPXAHUE OBYUEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fBiaeHus npupoibl. PU3NYECKHE SABICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3Yy4yaloT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoLeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temreparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWIKEHHS YACTHL C
temnepatypoil. bpoyHoBckoe nBwkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE ra30B, KUIKOCTEH M TBEPABIX
(KpUCTaINIMYeCKUX) Tesl. B3auMoCBA3bp MeXAy CBOWCTBAaMH BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHbIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HaOGmonenue — siBieHuid,  OOBACHAIOIIMXCS ~ NPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIIOJICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JIBMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHU. 3aKOH HMHEPUUHU. B3auMmopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHUKa B3auMoAeuCTBHs Tell. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl C MOMOIIBIO IMHAMOMETpPA. SIBICHUE TATOTEHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX MO OJHOM mpsimoil. PaBHonencTByromas cui. Cumna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WU IapuKa TIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHHs (Iedopmaiun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIHUCHUS AaBiieHus. JaBieHue rasa.
3aBUCHMOCTh JaBJICHHSA raza OT oO0BbEMma, TemmepaTyphsl. [lepemada maBrmeHus
TBEPIABIMH TEJIAMH, KUIKOCTAMH W Ta3amu. 3akoH [lackamsa. [THeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocTtatuueckuii
napajaokc. Coobmiaroniyecs: cocysl. ['uapapmuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CylIecTBOBaHUS
BO3MymIHONW 000y0ukn 3emiu. OmbiT Toppudemu. M3meperue atMochepHOTro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEpPHOTO J1aBJICHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyXEHHOE B HUX TeJ0. BrITanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

A A T o

N

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTDb BBITAIKHWBAIONICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue miaBaHus TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTPyKEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBbEéMa NOTPYyKEHHOU B
YKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpuMeHeHwe mnpaBuUila paBHOBECHUs pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass oHeprusa. Kunertmyeckas W NOTCHUMAIBHAs DHEPTHS.
IIpeBpaleHre 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUM Tela
10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenune ¢u3ukun Ha ypoOBHE OCHOBHOTO 00IIEro o00pa3oBaHUS HAMpaBiICHO Ha JOCTHXKEHHE JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

B pesynbrare uzydeHus: pU3MKU Ha YpOBHE OCHOBHOT'O O0OIIEro o0pa3oBaHus y oOydaromerocss OyayT cqpOpMHpPOBaHBI
CJIEIYIOLIME JTMYHOCTHBIE PE3YIbTaThl B YACTH:
1) maTpMoTH4YEeCKOr0 BOCIIMTAHUSA:
— MPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;
— [IEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:
— TOTOBHOCTh K aKTHBHOMY Y4YacTHUIO B OOCYXIEHHH OOIECTBEHHO 3HAYUMBIX M 3TUYECKHUX MPOOJEM, CBS3aHHBIX C
MPaKTUYECKUM MMPUMEHEHUEM JTOCTHXKEHUN (PU3UKHU;
— OCO3HAHUE BaXXHOCTH MOPAJIBHO--3TUYECKUX IPUHLHUIIOB B J€ATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIHpPUATHE OCTETHUECKUX KadyecTB (U3MYECKON Hayku: €€ TapMOHMYHOTO IOCTPOEHMS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:
— OCO3HaHHWE LEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTH,
BAXKHEHUILIEN COCTABIIIONIECH KYJIBTYPHI;
— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON ACSITEIbHOCTH;
5) dopmupoBaHus KyJbTYPHI 310POBbS H 3MOIUOHAJIBHOTO 0JIATONOJIy YU
— OCO3HAHME LIEHHOCTH Oe30macHoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, Ba)XXHOCTH MpaBHII
0e30macHOro TMOBEJIEHUS Ha TPAHCIOPTE, Ha JOpPOrax, C JJIEKTPUYECKMM U TEIUIOBBIM OOOpYJAOBaHHMEM B JIOMAIIHUX
YCIIOBHSIX;
— c(hopMUPOBAHHOCTH HaBbIKa pediIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOIO K€ IpaBa y Jpyroro 4eJoBeKa;



6) TPYZA0BOr0 BOCIIHTAHUSI:

— AKTUBHOE YYacTHE B PEIICHUHU MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTEILHON OpraHW3allid, TOpoia, Kpas)
TEXHOJIOTHYECKON U COIMATBbHON HANIPaBICHHOCTH, TPEOYIOMNX B TOM YHCIIE U (U3NUECKUX 3HAHHM;

— WHTEPEC K MPAKTUIECKOMY M3yUCHHIO TPOo(deccHii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

— OpHUEHTaIMsl Ha MpPUMEHEHHE (PU3NYECKUX 3HAHUU JJIs peleHUs 3a7a4 B 00JacTH OKPY’KAOIIEeH Cpelibl, MJIaHUPOBAHUS
MOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

— OCO3HAHUE TII00ATEHOTO XapaKTepa SKOJOTHISCKUAX TPOOJIEM U ITyTeH UX PEIICHMS;

8) ajanTanuu K M3MEHAIOMIUMCS YCIOBUSIM COIUAIBLHON U PUPOTHOM CPebI:

— TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBITOJTHCHUH HWCCIACAOBAHWN W TPOCKTOB (PU3MUECKOW HAMpPaBJICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSIM JAPYTHX;

— TIOBBIIICHUE YPOBHSI CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICSITEIbHOCTD;

— MOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWMW, B TOM 4YHCIIE (POPMYIHPOBATH WU, TMOHSATHS, TUIIOTE3bI O (DU3UICCKUX
00BEKTaX M SIBICHUSIX;

— OCO3HaHUE JACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HUKY;

— MJIAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (DM3UUECKUX 3HAHUM;

— CTpEMJICHUE aHAIM3UPOBATH M BBISIBJISATH B3AaUMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM YHUCJIC C UCTIOJIb30BAHHEM
(bu3MYeCKUX 3HAHUM;

— OLIGHKa CBOUX JICHCTBUI C yUETOM BIHUSHUS HAa OKPYXKAIOIIYIO CPEy, BOSMOXHBIX II100aIbHBIX MOCIEACTBHIM.
METAITPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKEe Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus y 00ydaromierocst OyayT
chopMHpPOBaHb MeTalNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IT03HABATCIbHBIC YHUBEpCAIbHBIC yYeOHBIC ICHCTBUS,
KOMMYHHKATHUBHBIC YHUBEpPCAIbHbIC YICOHBIE ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHbIC TCHCTBUS.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiliCTBUSA

Ba3oBble Jiornyeckue 1eficTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbBIE IPU3HAKH OOBEKTOB (SIBICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JUIsl 000OIIEHUS U CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH Y MMPOTUBOPEYMS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U HAOIIOJACHUSX, OTHOCSIIINXCS K
(U3UYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO--CJICJICTBEHHBIE CBSI3U MPHU M3YYEHUU (U3MUECKHUX SIBIICHUW M IMPOIIECCOB, JENIaTh BHIBOJBI C
UCIIOJb30BAaHUEM JEAYKTUBHBIX W MWHIAYKTUBHBIX YMO3AKIIOUYEHHM, BBIIBUTATh THUIOTE3bl O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYUH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pelieHus yuyeOHOM ¢u3udeckoi 3amauu (CpaBHEHHE HECKOJIbKMX BapUaHTOB
pelieHusi, BLIOOp HauboJiee MOXO0ISIIEr0 C y4€TOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUER).

Ba3oBblie ucciieqoBareLCKue 1eCTBUSA:

HCITOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEIIBCKUM HHCTPYMEHT TIO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TUTAHY ONBIT, HECIOXHBIN (DU3MYECKUN IKCIIEPUMEHT, HEOOIBIIIOEe
HCCIeI0BaHNE (PU3NUECKOTO SIBIICHHUS,

OIICHWBAaTh Ha MPUMEHUMOCTb W JIOCTOBEPHOCTh HH(POPMAIMIO, TOJYYCHHYIO B XOJ€ HCCICIOBAHHUS WU
AKCIIEPUMEHTA;

CaMOCTOSTEeNIbHO (popMynupoBaTh OOOOIICHHMS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
UCCJICIOBAHMUSI,

IIPOTHO3UPOBATh BO3MOXKHOE JTajbHEHIIICe pa3BUTHE (DU3UICCKUX TPOIIECCOB, a TAK)KE BBIABUTATH MPEATIONIOKEHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSITh Pa3IMYHbIE METOJbl, MHCTPYMEHTBl M 3aIllpoChl MPU TMOUCKE U O0TOOpe MHOOpPMAIMK WU JAHHBIX C
y4E€TOM MpeIoKEHHON yueOHOoM (pu3nueckoi 3a1auu;
aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IIPEICTABICHNUS;



CaMOCTOSTENIbHO BbIOMpATh ONTUMAIbHYIO (OpMYy MpeAcTaBlieHUs MHPOPMALUM U HILTIOCTPUPOBATH pElIacMble
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJle 00CYXKJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1abopaTOpHBIX padOT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO
CYILIECTBY OOCYXJlaeMOM TeMbl M BBICKAa3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHUE 3aJayd W MOJJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3Inuue U CXOJCTBO
MO3HUIIUM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJUYHO TPEJICTaBISATh PE3YJbTAaThl BBIMOJIHEHHOTO (PU3WYECKOrO OmbiTa (IKCIEPUMEHTA, WCCIEI0OBaHNUA,
MIPOEKTA);

MOHUMAaTh M HWCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUIYyIBHOW PAaOOTBHI MPH PEIICHUH KOHKPETHOU
(dusnueckon mpoOIeMbl;

NPUHUMATh IIEJIM COBMECTHOU JIESATEIHbHOCTH, OPTaHU30BBIBATh JEUCTBUSI MO €€ JOCTHKEHUIO: PaCIpeAesiaTh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJIBTATHI COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAs KAYECTBEHHOTO pe3yjbTaTa MO CBOEMY HAIPAaBICHUIO W KOOPIAUHHUPYS
CBOM JICUCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh KA4ye€CTBO CBOETO BKJIaJia B OOIIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYAIUSAX, TPEOYIOMUX IS peiIeHus] (PU3NIECKUX 3HAHUIM;
OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAaX MPUHATHUS PElIeHUN (MHAMBHUAYaJIbHOE, NIPUHSATHE PEUICHUS B TpYMIIE,
MIPUHATHE PEIICHUI TPYNIOoi);



CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pELIEHUS (PU3NYECKOM 3akayd WM IUIaHA MCCIEAOBAHUA C YYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;
7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpO.HB, IMOIUOHAJIbHBbIN HHTENJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIpeJIaraTh IUIaH €€ U3MECHEHUS;

OOBSCHATH MPUYUHBI JOCTUXKEHUS (HEAOCTHXKEHHUS) PE3yNbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJI BBINOJHEHUS (PU3UYECKOr0 UCCIEIOBAHUS WA IIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallU, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTH C€Osl Ha MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WIM AUCKYCCHUU HA HAYYHYIO TEMY, TOHUMATh MOTHBBI,
HaMEPEHMS U JIOTUKY JIPYTOro;

MPU3HaBaTh CBOE MPABO Ha OWIMOKY NP pelIeHHH (PU3MYECKUX 3a]ad WM B YTBEPXKACHHUSIX Ha HAyYHbIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHus B 7 kjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpakaTh C(POPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

UCIIOJIB30BaTh TOHATHSA: (U3MYECKUE W XHMHYCCKHE SIBJICHHS, HAOJFOJCHHE, DKCIICPUMEHT, MOJCHb, THUIIOTE3a,
eAVHUIBI  (DU3UYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHMs BelmiecTBa (TBEpPIOE, KHUAKOE,
razoo0pa3Hoe), MEXaHW4YeCKOe [BIDKEHHWE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSIMOJUHEHHOE), TPacKTOPHs,
paBHOJICUCTRYIOIIAs cuiia, nedopMarus (yrnpyras, miacTUH4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasnuyath sBiIeHUA (Auddy3usi, TEIUIOBOES NBM)KCHUE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE
JIBDKEHUE, WHEPIUS, B3aUMOJICHCTBUE TEJ, pPaBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHON OCBhIO BpAIlCHHUS, Mepeaada
JaBJICHUST TBEPABIMU TEJaMH, JKUJIKOCTAMH M Ta3aMH, aTMOc(hepHOe [aBlieHWe, TUTaBaHUE TeJN, IMPEeBPAIlCHUS



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JAHHOE
duznyecKoe sBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHpE, B TOM uucie (HU3nuecKue
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JIUYHBIMU CKOPOCTSIMU B KUBOW U HEKMBOM IPUPOJIE, AEUCTBUE CHIIBI
TPEHUsS] B MPUPOJEC U TEXHUKE, BIMSHUE aTMOC(HEpPHOro JNaBJICHUS HA KMBOM OpraHu3M, IUIaBaHUE PbIO, phlYard B
TEJIEe 4YeJIOBEKa, MPU 3TOM NEPEBOAMTH IMPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIIEJSATh CYIIECTBEHHBIE CBOWCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3YUYEHHBIE CBOKCTBA T€d U (PU3UYECKHUE SIBICHUS, UCIOIb3Ysl (PU3MUYECKHE BEJIMYUHBI (Macca, 00bEM,
IUJIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIA YIIPYTOCTH, CWJIA TSAKECTH, BEC Tella, CHJIa
TpEeHHUs, JaBieHHe (TBEPAOro Tema, >KUIKOCTH, Tas3a), BBITAIKHUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTD,
IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(QUUIHUEHT MOJE3HOrO JEHCTBUS MEXaHMW3MOB, KMHETHUYECKas W MOTECHLHAJbHAs
SHEPrus), MPU ONMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
eAUHUIBI (PU3UYECKUX BEIWYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOUINE JAHHYI (PU3MUYECKYIO BEIUYMHY C JIPYyTUMU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHUS M MPOLECCHI, UCIONb3Yys IpaBUJa CIOKEHUS CHUJl (BIOJb
oJHOM TipsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBWIO paBHOBeCHs pbidara (0Jioka), «30J10TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM SHEpPIrHH, MPU 3TOM J1aBATh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, TNPOIECCHl M CBOMCTBa Teld, B TOM YHCIE€ U B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTh IPUUNHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB C Omopod Ha 1—2 H3y4EHHBIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a1a4u B 1—2 NeicTBU, UCTIONB3Yys 3aKOHBI U OPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE BEINYMHBIL:
Ha OCHOBE aHaJIh3a yCJIOBUS 3aJla4uM 3alHChIBaTh KPATKOE YCIOBUE, TOJCTABIATh PU3NUECKIE BEIMIUHBI B (HOPMYJIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIaHHbIE, HEOOXOAMMBIEC IJIsi pEUIeHUs 3aJady, OLEHUBATH
PEATUCTUYHOCTD NMOJyYeHHON (DU3NYECKON BEIMUMHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METOJIOB, B ONIMCAHUH HCCIICAOBAHMUS
BBIZICISITH TIPOBEPSEMOE TPEANOJI0KEeHNEe (TUIOTE3y), pa3audarh W WHTEPHPETUPOBATH TMOJYYCHHBIA pe3yibTarT,
HaXOJIUTh OMMOKH B XOJI€ OIIBITA, IeJIaTh BEIBOJBI IO €T0 pe3yiIbTaTaMm;

NPOBOJIUTH OIBITHI 0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOpPMYIHPOBATH
IpoBepsieMbIe TIPETION0KEHUS, COOMpaTh YCTAHOBKY M3 MPEUIOKECHHOTO 000py/I0BaHus, 3aITUCHIBATh X0/ OMbBITA U
(GbopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATH TIPSAMBIE W3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CHJIBI M TEMIIEpaTyphl C
WCITOJIb30BAaHUEM AaHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, 3aMMCHIBATh IMOKA3aHUS MPUOOPOB C YUIETOM 3aTaHHOU
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYMHBI OT JIPYrOM C HCIOJIB30BAHUEM IMPSMBIX
U3MEPCHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHHM IBIDKCHUS Tea, CUJIBl TPCHHUS
CKOJIBLKCHHS OT Beca Tejla, KauecTBa 0OpaOOTKH MOBEPXHOCTEH TEN M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAIN
COTIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT YIUTMHEHUS MPY>KUHBI, BEITAIKUBAIOIICH CHITBI OT 00BhEMa MOTPYKEHHOU
YacTH TeJla U OT MNIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH TeJla, OT TITyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJO, YCIOBUM TUTABAHUS TEJ, YCIOBUNM paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHHH Y4€OHOTO
HCCJICIOBAaHMS, COOMpPATh YCTAaHOBKY M BBINIONHATH HM3MEPCHHS, CIACAysS NPEII0KCHHOMY IIIaHy, (DUKCHPOBATH
PE3yNbTATHl MOTYYESHHON 3aBUCUMOCTH (PM3WUYECKUX BEIIMYWH B BUJE MPEIIOKCHHBIX TaOMUIl U TpaduKOB, JeIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHUSI (PU3NYECKUX BEIMYMH (TUIOTHOCTH BEIECTBA JKUJIKOCTU U TBEPJOTO Teja, CHIIa
TPEHUS CKOJIbKEHUS, TaBJICHUE BO3/IyXa, BHITAIIKMBAIOIIAS CUJIA, ICUCTBYIONIAs Ha OTPYKEHHOE B JKUJKOCTD TEJO,
K03 (DHUIMEHT TOJIE3HOTO JSHCTBUS MPOCTHIX MEXAHU3MOB), CICAYS MPEIJI0KEHHON HHCTPYKIIUN: TIPH BHITIOJTHEHUN
MU3MEpPEHUN COOMPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY M BBIYMCIISATH 3HAUCHUE NCKOMOM BEJTUYHMHBL

coOJTI01aTh TIpaBuiia TEXHUKHN 0€30MMacHOCTH TIPH paboTe ¢ TabopaTOPHBIM 000PYIOBaHUEM;

YKa3bIBaTh MPUHIUIBI JEACTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETp, JTUHAMOMETD,
COOOIIAIOIITUECS COCYIBI, OaPOMETp, phIvar, MOABMKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;



XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha MX ONUCAHUS
(B TOM u4Hcne: MNOALIMIHUKH, YCTPOMCTBO BOJOMNPOBOAA, THMAPABIMYECKUI IIpPEcC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJICHUA U HEOOXOIUMEBIE (pr3nyecKkue
3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH PUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHUM B
MOBCEIHEBHOM JKM3HM g oOecriedeHuss O€30IacHOCTH Mpu OOpallleHuu ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOIOICHHUS HOPM 3KOJIOTHUECKOTO MOBE/IEHUS B OKPYKAIOIIEH cpene;
OCYUIECTBJIATH OTOOP UCTOYHUKOB MH(popManuu B HTEpHETE B COOTBETCTBHH C 3a/IaHHBIM MTOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCA 3HAHUM M MyTEM CPAaBHEHMS PA3IMYHBIX HCTOYHMKOB BBIAEIATH MH(YOpPMAILMIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBINOJIHEHUHN Y4E€OHBIX 33JaHUI HAy4YHO--TIOMYJSPHYIO JUTEPATYPY (PU3UUECKOrO COJEp KaHMUS,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIaJeTh NprUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOopMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPaTKHWE MUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 HCTOYHUKOB HMH(pOpManuu
(u3znyecKkoro coaepkaHus, B TOM uuciIe NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3ysbTaTaX MPOEKTOB HWIIH
y4eOHBIX HCCIEAOBaHUI, MPU 3TOM IPAMOTHO MCHOJB30BATh WM3YUYEHHBIN MOHATUWHBIN anmapar Kypca (QU3MKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3ECHTALMEM;

IOpU BBINOJHEHUN Y4YEOHBIX MPOEKTOB U MCCIEIOBAaHUM pacmpenensTb 00sS3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BHIIIOJHEHUEM IUIaHa JCHCTBUM, aJleKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIAJ
B JI€ATEIBbHOCTb IPYIIIbI, BEICTPANBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsI
pecypchl
Pazjnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEr0 MUpa
bubnuoreka [IOK
11 o - 2
VISHIEA ™ HAYRA O TIPHpOA® https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
VISHHCCICHE BEHHHHAL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1.3 EcrecTBenHOHA i METOJT TIO3HA 2 1
TECTECHHOTAYHHBI METOM HOSHAMIA https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Paznen 2. [lepBonayanbHble CBeeHNsI 0 CTPOCHUH BelllecTBA
bu6nmorexa LIOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
FPETATHHIE COCTORHIA BetmecTRa https://m.eds00.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue u B3auMo/jieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmiorexa LHOK

https://m.edsoo.ru/7f416194
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bu6nmmoreka [IOK

3.2 Huepuis, macea, I10THOCTS 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Brager o 14 2 https://m.edso00.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubnuoreka [IOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo.ru/7f416194
44 JlelicTBueE XKUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEPIrus
bubmmoteka IIOK
>1 Paora i mowmocTs 3 ! https://m.eds00.ru/7f416194
bubnunorexa LIOK
52 Hlpoctere MexarH3MEI > ! https://m.edso0.ru/7f416194
bubnunorexa LIOK
>3 Mexattireckas oHeprits 4 ! https://m.edso0.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHus pupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKue BeTUYHHBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepPaTyphl MPU TOMOIIIH 1 1
KUJKOCTHOTO TEPMOMETpPA U JIaTUnKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAJILHOCTH MOJIETA IIAPUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAOIIUE TUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
bu6mmoreka [IOK
8 JIBr>KeHre JacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e
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Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equaniel ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTn 1 BpeMeHH IBUKCHHS bubmorexa [JOK
vt P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amad nmo teme "[LnoTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKA
19 B3aumoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA
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(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SBnenne Tarorenus. Cumia TSXKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa LIOK

e i | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa LHOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByroMmIast crt"

28 Cuia TpeHus u e€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUSI bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temam: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

KonrponsHas padora no remam:
«MexaHn4eckoe JABIKeHUE, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a OT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua naBneHus TBEPALIMU

35 TeJ‘EIBfH xclil KOCTSAMU H faﬂsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigaud nmo teme «/laBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK
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JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro JaBiIeHHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomertp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITATKUBAIOIIEH CUJIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeCa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEIa»
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKH H
onpeJiereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK
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cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabora o teme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormg0CT®. EAHHaTE: MOmEoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 ITPH 1
noabéMe o Jiectauie"

57 IIpocteie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTH»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast PHEpIHsl. bubnuorexa [IOK
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Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpPUMEHT I10 TeEMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYEeCKOW 1
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBrKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "PadoTta. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VUEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



