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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHHM M TpeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMbl 1O (U3MKEe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
¢bu3MKN Ha AEATeTBbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METApPeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeiaraeT NpUMEpPHYIO MOCIIEN0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MIOMOIIHM YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI IO YI€OHOMY MPEAMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAyUYHYI0 KapTHHY MHUDa,
MpPEeNOoCTaBsieT HauOoJiee SCHble O00pa3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CIIOC00A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaronnxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OIICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICIOBAHMS,

e MHTEPIPETUPOBATH JTAHHBIC U UCTIOJIb30BATh HAYYHBIC JI0KA3aTEIbCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3zoBaTeNbHBIX oOpraHuzamnusx Poccuiickoit ®denepainuu, peaau3yOIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE  MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

e IPUOOPETEHUE HHTEpeca U CTPEeMJICHHS OOYYaloIIUXCA K HAYYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TPEJICTABICHUNA O HAyYHOM METOJE MO3HAHUS U (OpMUpOBaHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

 popMupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa M3yYeHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHUE TMPEACTABICHUN O PO (UBUKU JUIsI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMpPEACTaBICHUHA O  BO3MOXHBIX  cepax  Oynymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DU3MKOM, OATOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HallPaBJICHUH.

JlocTikeHue 3TUX LieNed mporpamMMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO

oO1rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

e MPUOOPETEHNE 3HAHUM O JUCKPETHOM CTPOCHMHM  BEIIECTBAa, O
MEXaHUYECKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

e MPUOOpPETEHNE YMEHUHN OINUCHIBATH U OOBACHITH (PUBMUECKHE SIBICHHS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

¢ OCBOCHHE METOJIOB pEHICHHs] TMPOCTEHIIMX pacy€THBIX 3amad ¢
UCTIOJIb30BaHUEM duznyeckux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HaOIIOAaTh MPUPOJHBIC SIBJICHUS U BBIMOJIHSATH OIBITHI,
JabopatopHble pabOThl M IKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTETBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaNKer (U3HNUYECKOTO COAEpKAHUS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

¢ 3HAKOMCTBO cO c(epamu npodeccuoHaaIbHON eSITEIHHOCTH, CBI3aHHBIMU C
GU3MKON, W  COBPEMEHHBIMM TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTca 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HENENIO),

[Ipennaraemspiii B mporpaMMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIbHBINA XapaKTep, YUUTEIb JISTAeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HHIWBUIAYaJbHBIX OCOOECHHOCTEH



06y‘IaIOHII/IXCH, CIIMCKa SKCIICPHUMCHTAJIbHBIX BaﬂaHHﬁ, npemparacMblx B paMKax
OCHOBHOI'O I'OCYAapCTBCHHOT'O 3K3aMCHaA I10 (1)I/IBI/IK€.



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

®dusnka — Hayka o npupoze. ABneHus nprupoasl. OU3MUECKUe SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUUECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BeauuuHbL. M3Mepenue ¢uznyeckux BenuuuH. Pusnyeckue npuoOopsl. [lorpemHocTs U3MepeHHil.
MexayHapoaHast CUCTEMA €IMHMII.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKHM M3Yy4alOT MNpUPOAy. EcTecTBEHHO-HAYYHBIM METOJ MO3HAHUSL:
Ha0JII0/IEeHNE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIJBMKEHHE T'MIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHHE
HabmogaeMoro apyieHus. Onucanne GU3NUecKux SBJICHUH ¢ TOMOIIBIO MOJENEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHMUS.

2. ®usnyeckue npruOOPHI U MPOLEIYpa MPSAMBIX U3MEPEHHUIN aHAJIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenure 1eHbl AeEeHUs MIKaJIbl U3MEPUTEIBHOT0 Tprdopa.

N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa KUIKOCTA U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

N3mepenne temnepaTrypbl IpU HOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYMKA TEMIIEPATYPHI.

S A o o

[IpoBeaeHne UccaeI0BaHU MO MPOBEPKE TUITOTE3bI: JATBHOCTD MOJIETA MIAPUKA, MTYIIEHHOTO TOPU3OHTAIIBHO, TEM
OoJbIIe, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJCHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHUE BEIIECTRA.

JBr>kenue yactul BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHUSI YACTHUI[ C TeMmIlepaTypoil. BpoyHOBCKoe NBUKEHUE,
nuddyszus. BzaumoaeiicTBre 4acTHI] BELIECTBA: TPUTSIKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTALIMYECKUX) Tel. B3anmocBs3b
MEX/1y CBOMCTBAMU BEILIECTB B Pa3HbIX arperaTHhIX COCTOSHUAX U MX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBneHuit, 0ObACHAIOIMIMXCS NPUTSKEHUEM WU OTTAJIKUBAHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka AMaMeTpa aToMa METOJIOM PAJIOB (C UCTIONb30BaHUEM (GoTorpaduii).

2. OnpIThI 10 HAOIIOJEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auUMOJACCTBHE TeJl.

Mexanudeckoe aBMKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBWKeHHE. CkopocTb. CpenHsst CKOpPOCTb IpH
HEPaBHOMEPHOM JBKEHUU. Pacy€T myTH U BpEMEHU JBUKEHUS.

SIBnenne nHepuuu. 3aKOH UHEPIMU. B3anMonecTBre Tell Kak IpUYrHA U3MEHEHHsI CKOPOCTH ABMKEHUA Tell. Macca
KaKk Mepa uHepTHOcTH Tena. IlmoTHocTh BemiecTBa. CBsI3b MJIOTHOCTUM € KOJUYECTBOM MOJIEKYJd B €AUMHUIE O0BEMa
BEILIECTBA.

Cuna xak xapakrepucTuka B3auMozeicTBus Ten. Cuina ynpyroctd M 3akoH I'yka. M3mepeHue CHIIbl ¢ ITOMOIIBIO
JUHaAMoMeTpa. fBieHue TAroTeHuss M cwia TsokecTd. Cuia TsKECTH Ha JpYyrux IuraHerax. Bec tema. HeBecoMocCTs.
CnoxxeHune CHJI, HallpaBJICHHBIX 10 OMHOW NnpsimMoil. PaBHoencTByromas cuil. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHUE
noKkosA. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MexaHM4eCKOro JBUKEHUS Teja.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.

3. HaOmronenue sBieHUs HHEPLIUH.

4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJIEHCTBUU TETI.

5. CpaBHEHHE Macc IO B3aUMOJEICTBUIO TEI.



6. Cl0)eHue CUJI, HallpaBJIEHHBIX IO OJHOU MPSMOH.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHKEHHUS (ILIAPUKA B )KMIKOCTH, MOJEIH 3JIEKTPUYECKOIO aBTOMOOMIIS U
TaK jgaiee).

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS OpyCKa UK IIapyKa MO HAKJIIOHHOM ITIOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNa.

OMBITHI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD PacTshKeHUs (ieopMaliuu) Ipy>KUHbI OT MPUIOKEHHOU CUJTBI.
OnbITEl, AEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tela M Xapakrepa
COIIPUKACAIOLIUXCS ITIOBEPXHOCTEMN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenne. CriocoObl YMEHBIIIEHUS W yBeIWYeHUs AaBieHus. JlaBneHue raza. 3aBUCHUMOCThH JIaBJICHUSI Ta3a OT
o0BbéMa, Temneparypsl. [lepegada napneHust TBEpAbIMH TE€JIAMU, )KUAKOCTSIMU U razamu. 3akoH [lackans. [lneBMaTnyeckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIIyOWHBL. ['mapocratmyeckuii mapanokc. CooOlaromnmecs: CoCybl.
['mppaBinueckre MEXaHU3MBI.

Atmocdepa 3emunn u armochepHoe nasieHue. [IpuynHBI cyliecTBOBaHUS BO3IYIIHOW 000704kd 3emiu. OnbiT
Toppuuennu. U3mepenne atMocpepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOrO IABJIEHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! aJist u3MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JleficTBrE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teslo. BriTankuBaromas (apxumMeoBa) cuiia. 3aKoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckuit mpecc.

[IposiBrieHHe neMcTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITANKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YcioBue IUIaBaHUS TeEl:. IJIaBaHUE WU MOrpy’KCHUC TCJI B 3aBUCHUMOCTH OT COOTHOIICHHA IUIOTHOCTEH Tejla U

KUIKOCTHU.

Jlabopamopuvie pabomul u onvimol.

1.
2
3.
4

5.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMA MOrpyKEHHON B KMJIKOCTh YaCTH TeJa.

OrnpenesieHue BHITAIKABAIOIIEH CUIIBI, JEHCTBYIOINICH HA TEJIO, MOTPY>KEHHOE B KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBL, IEUCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MACCHI TENa.

OnbITHI, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAJIKUBAIONICH CHIIbI, JACHUCTBYIOIIEHM HAa TEJIO B KUAKOCTH, OT
00bEéMa orpykKEHHOM B KUIKOCTh YaCTH TeJla U OT TUIOTHOCTH YKUJIKOCTH.

KoncTpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U OINIPEICIICHUE €€ IPy30M0ALEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHePrus.
Mexanuueckast pabota. MOUIHOCTb.

[IpocThie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBecus peryara. [Ipumenenue npaBuiia

PaBHOBCCHS pbliara K 6J'IOKy. «3010TOC IIpaBHJIO» MCXAaHHUKH. KHﬂ IIPOCTBIX MCXAaHU3MOB. HpOCTI:IG MCXaHHN3MBbI B 6I>ITy )51
TCXHHUKC.

Mexanuueckaa sHeprus. KuHetnueckass U moTeHUHanbHas 3HeEprus. lIpeBpaieHne OgHOro BUIAa MEXAHUYECKOUN
DHEPI'UM B APYroM. 3aKOH COXPAHEHUS DHEPTUM B MEXAHUKE.
Hemoncmpauuu.

1.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1.

2
3.
4

OmnpeneneHue padOTHI CUITBI TPEHUS TTPU PABHOMEPHOM JABMXKEHUHM TeJIa 10 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBUM paBHOBECUS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MJIIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.



OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

I/I3yquHe (1)I/I3I/IKI/I Ha YpPOBHC OCHOBHOI'O O6H16I‘O O6p330BaHI/IH HaIIpaBJICHO Ha AOOCTHKCHHC JIMYHOCTHLIX,

MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'II>HBIX PE3YIILTATOB.

B pesymbrare w3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO 00mero oOpaszoBanusi y oOydaromierocs OyayT

c(hOpMHPOBAHBI CJICTYIOITUE JIMYHOCTHBIC PE3YIBTATHI B YACTH:

1) maTpMoTHYECKOr0 BOCTIMTAHUA:

— MIPOSIBJICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hM3HUECKON HAyKH;

— [IEHHOCTHOE OTHOIIEHHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYUMBIX M ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM IPUMEHEHHUEM JOCTIKEHUN (DU3UKH;

— OCO3HAHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETUYECKUX KA4YeCTB (PM3MYECKON HAyKH: €€ TapMOHHUYHOTO TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHUE IEHHOCTH (U3NYECKOW HAyKd KaK MOIIHOTO HMHCTPYMEHTa TO3HAHUS MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUW, BAXKHENIIIEN COCTABIIAIOLIEN KYIbTYPBHIL;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HUHTEPECA K UCCIIEA0BATENHCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS H IMOLMOHAJIBLHOIO 0JIArONOJIyYHs:

— OCO3HaHHWE IEHHOCTH 0e30macHOro oOpas3a JKM3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH TMPABUII
0e30macHOro MOBEJAEHUSI Ha TPAHCIOPTE, HA JI0pPOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpYAOBaHUEM B JOMAUTHUX
YCIOBUSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKa pe(IIeKCUU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY W TAKOTO K€ MpaBa y JIPYroro
YeJI0BEKa,;



e 6) TPyIOBOIO BOCIIUTAHMSA:

e — AKTUMBHOE YyYaCTHE B PEIICHHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH, 00pa30BaTEIbHOM OpraHu3allH, ropoja,
Kpasi) TEXHOJIOTMYECKON U COLMAIbHOM HAIPaBIECHHOCTH, TPEOYIOIINX B TOM YHUCIIE U PU3NYECKUX 3HAHUM;

e — UHTEpEC K MIPAKTUUYECKOMY U3YUEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpUEHTAlUs Ha NpUMEHEHHE (GU3NYECKUX 3HAHUM [ pelIeHUs 3a7ad B O0JacTH OKPYKAIOLIEH Cpensbl,
IUTAHUPOBAHHUS ITOCTYNKOB Y OLIEHKU UX BO3MOKHBIX IOCJIEACTBUI I OKPYIKAOIIEH Cpeabl;

e — OCO3HAaHHUE MI00ATBHOIO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEN UX PELICHUS;

e 8) aganTanum K U3MEHSIIOIIMMCSH YCJIOBHUSAM COLUAIBLHON U NPUPOJAHOM Cpelbl:

e — NOTPEOHOCTh BO B3aUMOJECHUCTBUU MPHU BBHINOJIHEHUU MCCIEAOBAHUN M NMPOEKTOB (PU3NYECKOW HAINpaBIEHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTHX;

e — MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO JEATEIBHOCTD;

e — TNOTPEOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUN, B TOM 4HCIE (OPMYIUPOBATb WJEH, TMOHSATHS, THUIOTE3bl O
(u3HUEeCKUX 00BEKTAX U SIBICHUSIX;

e — OCO3HaHUE Ae(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

e — IUTAHMPOBAHME CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUH;

e — CTPEMJICHHME aHAJM3UPOBATh W BBISBISATH B3aMMOCBSA3M NPHUPOABI, OOIIECTBA M 3KOHOMHKH, B TOM YHUCIE C
UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUN;

e — OILICHKA CBOUX JICUCTBUH C YUETOM BIMSIHUS Ha OKPYKAIOIILYIO CPEy, BOZMOXKHBIX INI00AIbHBIX MOCIEACTBUMA.

METANPEAMETHBIE PE3YJIbTATDI

B pe3ynbrarte ocBOeHUs NMPOrpaMMsbl Mo (PU3KMKe Ha yYPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus y o0ydaromerocs 0yayT
c(hOpMHpPOBaHbI MeTAaNpeAMeTHbIE Pe3yJbTaThl, BKIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC JEHCTBHSI,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHbIE IEUCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YU€OHbIE TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS



ba3oBble jornyeckue AeicTBUS:
e BBISIBJIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC ITPU3HAKU O0OBEKTOB (SIBJICHUM);
e YCTaHABJIMBATh CYIIIECTBEHHBIN MTPU3HAK KJIaCCU(DUKAIIUHA, OCHOBAHUS JJIs1 000OIICHUS U CPAaBHCHUS;
¢ BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTaX, JAHHBIX U HAOIOICHUSIX, OTHOCSIITXCS
K (U3HYECKUM SIBJICHUSIM;
¢ BBISIBIIATh NIPUUNHHO--CJICJICTBEHHBIE CBSI3M MPH M3YYCHUU (PU3HYECKUX SIBJICHUU M IPOIIECCOB, JIeJaTh BBIBOIBI C
HCMOJIb30BaHUEM JICTYKTUBHBIX W WMHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIABUIAaTh THUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,
e CAMOCTOSITEILHO BBIOHMpATh CHOCOO pelleHus yueOHoUW (u3nyeckoil 3amaun (CpaBHEHUE HECKOJIBKUX BapUaHTOB
pelieHus, BbIOOp HanboJiee MOIXOISIIET0 C YUETOM CaMOCTOSITENIBHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaeaoBarebCKue 1eHCTBUA:
e ICIIOJIb30BATh BOINPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT MO3HAHUS,
e IPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OIBIT, HECTOXKHBIM (PU3UUYECKUM DKCIIEPUMEHT, HEOOJbIIOE
uccleoBanne (PU3NIECKOro sIBJICHUS,
¢ OLICHMBAaTh HAa TMPUMEHUMOCTb W JOCTOBEPHOCTh HWHGOpPMAIMIO, TOJYYEHHYIO B XOJI€ HCCIEIOBAaHUS WU
HKCIEPUMEHTA;
e CAMOCTOSITEILHO (hOPMYJIHUPOBATh OOOOIICHHUS M BBIBOABI 110 pe3ysbTaTaM IPOBEAEHHOIO HAOJIOICHUS, OIBITA,
UCCIIEIOBAHUS;
e IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a TAKKE BBIJBUTATh MPEIOI0KECHUS
00 X pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.
Pa6ora c nundopmanueii:
o MPUMEHSTHh PA3JIMYHBIE METObI, HHCTPYMEHTBHI M 3alpOoChl MPU TOUCKE U OTOOpe MH(POPMAIUUA WA JAHHBIX C
y4ETOM MpeIIOKEHHON yueOHOU Ppuznueckoi 3a1auu;
e AHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPOPETUPOBATH HMHGOPMALUIO PA3JIMYHBIX BUAOB U (QopM
MpeICTaBICHUS;



e CAMOCTOATEIBHO BBIOMPATh ONTUMAJbHYIO (HOpMY MpeAcCTaBieHUS MHPOpPMAIMKM U WIUTIOCTPUPOBATH pelIacMble

3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMH, HHOU rpaduKkoi U MX KOMOMHALIUSAMHU.
KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

B XO7Ie OOCYKJEHHUsSI y4eOHOro MaTrepualia, pe3yJbTaToB J1a0OpaTOPHBIX pabOT M MPOEKTOB 33JaBaTh BONPOCHI 110
CYLIECTBY OOCYXJaeMONW TE€Mbl U BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha pELICHUE 33aJaud M IOJJEepKaHUe
01arokenaTeaIbHOCTH OOIICHUS;

e COMIOCTABJIATh CBOU CYKIEHUS C CYKICHHSIMU JAPYTHX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3Iu4le U CXOJCTBO
MMO3UIIHH;

e BBIPAXKaTh CBOIO TOUKY 3PE€HHUSI B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPENCTABIATh PE3YJbTAThl BBIMNOJIHEHHOTO (DU3MUECKOrO OMbITa (IKCIEpUMEHTa, MCCIEI0BaHus,
IIPOEKTA);

¢ IOHUMATh U HKCIOJb30BATh MPEUMYLIECTBA KOMAHAHOW M WHIMBUIYAIbHOW palbOThI MPU PEIIEHUU KOHKPETHOU
¢duznyeckoil npodIeMsbl;

e IPUHUMATH L€ COBMECTHOW AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS MO €€ TOCTHKEHUIO: PACIPEIEIATh POJIH,
00CYyX/1aTh MPOIIECCHI U PE3YJITAThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

¢ BBIMOJIHATH CBOIO YacTh padOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJbTaTa [0 CBOEMY HANpPABICHHUIO U KOOPIUHUPYS
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaHbL;

e OLICHMBATh KAa4eCTBO CBOETO BKJa/Ja B OOLIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIbHO C(HOPMYJIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA

Camoopranusanus:
e BBISIBJIATH MPOOJIEMBI B 'KU3HEHHBIX U YUYECOHBIX CUTYaIMSIX, TPEOYIOMINX IS peiieHus] (GU3NYECKUX 3HAHUIM;
e ODUEHTHPOBATHCS B PA3IMYHBIX MOJAXOAAX MPUHATHUS pElICHUN (MHIUWBHUAYaJbHOE, IPUHATHE PEUICHUS B TPYIIIIE,
MPUHATHE PEIICHUI Tpynmnoin);



e CAMOCTOATEIBHO COCTABJATh AITOPUTM pelleHHus (U3MUECKON 3alayd WM IUIaHa HUCCIENOBAHUS C Y4ETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEIIAraéMble BapUaHThI PEILICHHUIA;

e ICJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U IIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSICHATD MPUYHMHBI JOCTHKECHHS (HETOCTHKEHUS) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLEHKY MPHOOpETEHHOMY
OTIBITY;

e BHOCUTBH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS! (PU3MUECKOTO UCCIETOBAHUS WM IIPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBLINXCS CUTYallM, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

e CTAaBUTh C€0s1 HA MECTO JPYroro 4eyloBeKa B XOJE CIOpa WM AUCKYCCUU HAa HAYyYHYIO TEMY, IOHUMATh MOTHBBI,
HaMEpPEHMS U JIOTUKY JIPYTOro;

e IPU3HABATh CBOE NPABO HAa OIIMOKY MpU pEIIeHUU (HU3MUECKUX 3a]ad WM B YTBEPXKIACHUSIX HA HAyYHbIE TEMBI U
TaKO€ K€ MPaBO IPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koniry o0ydyeHust B 7 Kjiacce mpeIMETHbIC PE3YJIbTaThl HA 0A30BOM YPOBHE JOKHBI OTpaXkaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

¢ ICTIONL30BAaTh TOHATHS: (DU3MYECKUE W XUMUYECKUC SIBICHHS, HAOJIOICHHWE, SKCIEPUMEHT, MOJEib, THIIOTE3a,
eAVHUIBI (U3MYECKUX BEITUYMH, aTOM, MOJICKYyJia, arperaTHble COCTOSIHHS BemecTBa (TBEpAOE, JKUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe [BIDKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOJIMHEMHOE), TpaeKTOpus,
paBHOICHCTBYIOIIAs cuia, nedopmarius (yrnpyras, IiacTU4ecKas), HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

e paznuuaTh sBIeHUS (AU dy3us, TEIUIOBOE ABUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPABHOMEPHOE
JBI>KCHUE, MHEPLIUSI, B3aUMOCHCTBHE T, paBHOBECHE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpallleHHMs], Tiepeaada
JaBJICHUST TBEPABIMHU TEJIaAMH, JKHAKOCTSIMH U razamu, aTMOoc(epHOe JaBlieHHE, IJIaBaHUE TeJ, MPEBPAICHUS
MEXaHUYECKON 3HEPruy) MO ONUCAHMIO UX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JaHHOE (PU3UUYECKOE SIBJICHUE;

e Pacro3HaBaTh MPOSBICHUE HU3YUYCHHBIX (PU3MYECKUX SBJICHUM B OKPYXKAIOIIEM MHUpPE, B TOM uuclie (HU3NYECKUE
SBJICHUSI B TIPUPOJIC: IPUMEPHI ABUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KMBOW M HEKUBOW MPUPOAE, ACHCTBUE
CUJIbl TPEHHSI B MPUPOJAEC U TEXHUKE, BIUSHHE aTMOC(HEpPHOIO NaBJICHUS HA XKUBOW OpPraHU3M, IUIaBaHUE PHIO,
phIUard B TeJ€ YEeJIOBEKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3aJladyy B y4e€OHYIO, BBIIEIATH CYIIECTBCHHBIC
cBOCTBA (TIpU3HAKK) (PU3UUECKUX SIBJICHUI;

e ONKCHIBATh MU3YYCHHBIE CBOMCTBA TEJI M (PU3MUECKUE SIBJICHUSI, UCTIOIB3Yys (U3NYECKUE BEIMUMHBI (Macca, 00bEM,
IJIOTHOCTH BEILECTBA, BPEMsI, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, CUjla
TpeHUs, AaBjieHUE (TBEPAOrO Tema, )KUIAKOCTH, ra3a), BHITAJKUBAIONIAS CUJIa, MEXaHUYeCcKass paboTa, MOITHOCTD,
MJIEY0 CUJIBI, MOMEHT CHJIBI, KOA((DHUIIMEHT MOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUECKAsi U MOTEHIIMAIbHAs
DHEPTHA), TPU ONMUCAHUU MPABWILHO TPAKTOBAThH (PU3UUECKUN CMBICI UCTIOIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U
SAUHULIBI (PUBMYECKUX BEIMYHMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUYUHY C APYTUMU
BEJINYMHAMH, CTPOUTH IpaUKU NU3yUYCHHBIX 3aBUCUMOCTEHN (PM3MUECKUX BEJIMYUH;

e XapaKTEepPU30BaTh CBOMCTBA TeJ, (HU3UYECKUE SIBICHHS W TMPOIECCHI, MCIOJIb3Ys MPaBHIIa CIOXEHHS CUJ (BIOJIb
oJTHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, paBUJIO PaBHOBECHUS pbrdara (0J0Ka), «30J10TOE



MIPaBUJIO» MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW SHEPTHH, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHNUE;

¢ OOBSCHATH (PU3WYECKHE SBJICHMS, TPOIECCHI W CBOWCTBA TEJM, B TOM UHCIE W B KOHTEKCTE CHTYyallud
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTh MPUUUHHO--CIICICTBEHHBIE CBSA3H, CTPOUThH OOBsICHEHUE U3 1—
2 JIOTMYECKHUX IIAaroB ¢ ONMopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (M3MYECKUX SIBICHHM, (PU3NYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

e peIIaTh PacUETHHIC 3aa4u B 1—2 ACWCTBUS, MCTIOJIB3YSI 3aKOHBI M ()OPMYJIBI, CBSI3bIBAOIINEC (DH3NICCKUE BETNINHBI:
HAa OCHOBE aHaju3a YCJIOBHUS 3a/laud 3alUChIBAaTh KPATKOE YCJIOBHUE, MOJCTABIATh (DU3MUYECKUE BEIUYUHBI B
(bopMyIIbl ¥ IPOBOJIUTH PACUETh, HAXOJAUTH CIIPABOYHbBIC JIaHHBIE, HEOOXOAUMBIC JJIsI PEIICHU 3a/1a4, OLICHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKOMN BETMUUHBI;

e PACITO3HABATh MPOOIEMBI, KOTOPHIE MOXKHO PEITUTH TIPH TOMOIITH (PU3UIECKUX METOJ/IOB, B OIMMCAHUH WCCIICTOBAHUS
BEIICIISITH TIPOBEPSIEMOE TPEANOIOKEeHNE (TUIIOTE3Y), pa3IndaTh W WHTEPIPETHPOBATH TMOJYUYCHHBIA pe3yJbTarT,
HAXOJIUTh OMIMUOKH B XOJI€ OIBITA, JIeJIaTh BBIBOJIBI IO €T0 pe3yjibTaTaMm;

* IPOBOJIUTH OMBITHI IO HAOMIONCHUIO (U3UYECKUX SIBICHUN WU (DU3NYECKUX CBOWCTB Tel: (POPMYyJIHPOBATH
TIPOBEPSEMbIC TIPE/ITOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHMs, 3aITUCHIBATh X0/ OTBITA
1 (OPMYIUPOBATH BHIBOJIBI,

¢ BBITIOJTHATh TPSMBIE W3MEPCHHS PACCTOSHHS, BPEMEHH, MacChl Tena, 00bEéMa, CHIBI W TEeMIIepaTypbl C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKAa3aHUS MPUOOPOB C yUETOM 3aJlaHHOM
a0COIOTHOM MOTPENIHOCTH U3MEPEHUI;

o IPOBONTH HCCJIEAOBAHUE 3aBUCHMOCTH OIHOW (PH3WYECKON BEIMUYWHBI OT JIPYTrOM C HMCIOJB30BAHHEM IPSMBIX
U3MEpPCHUI (3aBHCHMOCTH TYTH PaBHOMEPHO NBIKYIIETOCS Tela OT BPEMEHHU JBM)KCHHS TeJla, CHIIBI TPCHHS
CKOJIRKEHHS OT Beca Telia, KauecTBa 00pabOTKH MOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOMIAN
COTMPUKOCHOBEHUSI TE€J, CHUJIBI YIOPYTOCTH OT Y/UIMHCHHUS TPYKUHBI, BBITAIKUBAIONMICH CHJIBI OT 00BEMa
MOTPY>KEHHOW YacTH TeJla U OT TUIOTHOCTH KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTU Telia, OT TIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJ0, YCIOBHH IIJIaBaHUS TEJ, YCJIOBHUH paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTh B
TJTAHUPOBAHUH YICOHOTO MCCIIEOBAHUS, COOUPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHHS, CIICTYS TIPEITI0KCHHOMY



IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYyUYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIMYMH B BHUAC MPEIJIOKCHHBIX
TabNuUIl U TpauKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

o IPOBOJIUTH KOCBEHHBIC U3MEPEHUs (PU3UUECKUX BEIUYMH (TNIOTHOCTH BEIIECTBA KUAKOCTU U TBEPIAOTO Teja, cuja
TPEHUS CKOJIBKECHUS, JABJICHUE BO3/yXa, BBITAJIKHUBAIOLIAs CUia, JNEUCTBYIOIIAs HA NOTPYKEHHOE B JKHUIKOCTH
TENO, KOAPQPUIMEHT IOJIE3HOrO JEHCTBUS HPOCTBIX MEXAHU3MOB), CIEAYs MPEMJIOKEHHOM HMHCTPYKLUMH: TIPU
BBITMIOJTHEHUH U3MEPEHHUI COOMPATh IKCIIEPUMEHTANBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHHE NCKOMOM BETMYHHBI;

e COONIOAATH MPaBUJIa TEXHUKUA 0€30MaCHOCTH MpHU padoTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;

e yKa3blBaTh MPHUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JAMHAMOMETP,
COOOIIAIOLINECS COCY/ b, OapOMETp, pbluar, MOABM>KHBII 1 HEMOIBUKHBIM OJIOK, HAKJIOHHAs IJIOCKOCTD;

e XapaKTEpU30BaTh MPUHIIMIIBI AEUCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM HA UX ONMUCAHUS
(B TOM wYwucie: MOAIMIMIHUKY, YCTPOWCTBO BOAOIPOBOJA, THIPABIUYECKUN IIPECC, MAaHOMETpP, BBICOTOMED,
MOPIIIHEBOM HAcOC, apeoMeTp), HUCIOIb3ysd 3HAHUSL O CBOWCTBaX (PU3UUYECKUX SBJICHUH M HEOOXOJIUMBIC
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMALIUIO O MIPUMEPax) MPAKTUYECKOTO HCIIONb30BaHMs (GU3NUECKUX 3HAHUH B
MOBCEIHEBHON JKM3HU i1 oOecreueHrs Oe30MacHOCTH Mpu OOpalieHuH C NpuOoOpaMud U TEXHHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbS U COOIIOJEHUSI HOPM SKOJIOTUYECKOTO MTOBEJAEHUS B OKPY KAIOILIEH CpEJIE;

¢ OCYILIECTBIJIITH OTOOP UCTOYHUKOB MH(popMaiu B IHTepHETE B COOTBETCTBUM C 33JJaHHBIM IMOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIMXCS 3HAHUM M MyTEM CPAaBHEHMS Pa3IMYHBIX MCTOUYHHUKOB BBIACNATH MH(DOpPMALIMIO, KOTOPas
SIBJISIETCS. IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

* ICTOJIB30BATh MPY BHITIOJHEHUH YUEOHBIX 33JJaHUi HAyYHO--TIOMYJISIPHYIO JINTEPATYpy (PU3HUECKOTO COJAEPKAHMS,
CIIPaBOYHBIE MaTepuasbl, pecypchl ceTu VIHTepHeT, Bianerb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KpaTKWE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB HH(OpManuu
¢bu3znyecKoro copep:KaHus, B TOM YHCIE MyOJUYHO JAeJaTh KpaTKUE COOOILEHHUS O pe3yJbTaTax MPOEKTOB WM
y4eOHBIX MCCIEAOBAHUM, TPU 3TOM IPaMOTHO MCIOJIB30BATh M3YUYEHHBIM MOHSATUHHBIN anmapaT Kypca (U3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;



e IPU BBIMOJHEHUM YYE€OHBIX MPOEKTOB M MCCIEIOBAHUIN paclpenenaTh 00SA3aHHOCTU B IpymHIe B COOTBETCTBUU C
MOCTABJICHHBIMM 3aJja4yaMU, CJICAUTH 3a BBINOJHEHUEM IUIaHA JEUCTBUM, aJ€KBATHO OLICHUBATh COOCTBEHHBIM
BKJaJ B JEATEJIbHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHHMKATUBHOE B3aUMOJCHCTBHE, YYWUTHIBasi MHEHHE
OKPYXaIOIIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckue BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
ya A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 Ctpoenue 1
P petiectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanu 3
FCCKOC AIBIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TeIaMH, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O PUPOJIE.
SIBneHus npupobl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

05.09.2023

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue ABICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

09.09.2023

12.09.2023

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIN
XKHUJIKOCTHOTO TEPMOMETpaA U AaTUUKA
TEeMIEPATyphI"

16.09.2023

Metoapl HAyYHOTO TTO3HAHMS.
Onucanne PU3NUECKUX SBICHUN C
IIOMOLIBIO MOJENIEN

19.09.2023

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

VYpok-uccnenosanue "lIIposepka
TMIOTE3bI: TaJbHOCTh I0JIETA
[IapyKa, MyIEeHHOTO TOPU30HTAIIBHO,
TeM OoJIbIIIe, YeM OOJIbIIE BRICOTA
mycka"

23.09.2023

Ctpoenue BemectBa. ONbITHI,
JTIOKa3BIBAIOIIUE JUCKPETHOE
CTpOEHHE BEIeCTBa

26.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a




bu6mmoreka [IOK

8
JIBHIACHHE HACTHIL BeLECTBA 30.09.2023 | https://m.edsoo.ru/ff0a013e
VYpoxk-uccienopanue «OnbITHI 1O
9 §)
HaOII0EHUIO TEIJIOBOIO 03.10.2023
PaCIIMPEHHUSI Ta30BY
10 ArperaTHbl€ COCTOSIHMSI BELLIECTBA
07.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 BO16I. O00O0IIEHHE 110 pa3ieny bubnunoreka [JOK
«lIepBoHauanbHbBIC CBEAECHUS O 10.10.2023 | https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIIIECTBAY
MexaHnueckoe IBUKEHHE.
12 PaBHoMepHoe u HEpaBHOMEPHOE bubnnorexa LIOK
p p P 14.10.2023  https://m.edsoo.ru/ff0a05c6
IIBIDKEHUE
bu6mmoreka [IOK
1 .E
3 CKopocTs. EAMHHIIE! CKOpOCTH 17.10.2023  https://m.edsoo.ru/ff0a079¢
14 Pacuer myt 1 BpeMeHH ABMKEHUSI bubmaorexa [IOK
yr p a 21.10.2023 = https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6mmoreka [JOK
WHEPTHOCTH Tell 24.10.2023 | https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa Tela I10 €ro IIIOTHOCTH 28.10.2023  https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnas pabota
17 O é
«OmnpeneneHne MIOTHOCTH TBEPIOTO 07.11.2023
TETA»
18 Pemenne 3amay mo teme "IlinoTHOCTH bubmuorexa [JOK
BelecTna"” 11.11.2023 = https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa




B3aumoencTus Tei. Cuina
ynpyrocty. 3akoH ['yka

JlaGopaTtopHnas padora «3yueHue
3aBUCUMOCTH PaCTIKCHHS

14.11.2023

20 (meopmanuu) Ipy>KUHBI OT 18.11.2023
MPUIIOKEHHOM CHUITBD»
21 SIBnenue Tsarotenus. Cuia TSKECTH 21.11.2023
CBs13b MEX]1y CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubmmorexa LHOK
25.11.2023  https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cua tsoxectu"”
2 Cuiia TSKeCTU Ha JpYTruX IJIaHeTax. bubnnoreka [JOK
Pu3nyecKue XapakKTepUCTUKH TIAHET 28.11.2023 |  https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine ci. JiramomeTp 02.12.2023 |  https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts 05.12.2023  https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 MO OJTHOM Hiﬂ?:i)l\/’l. ’ bubmorexa HOK
. 09.12.2023 |  https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
7 Pemienue 3agau o teme
"PaBHonelicTBytOMmAast cui” 12.12.2023
73 Cuna tpenus u e€ Buanl. TpeHue B bubnuorexa [JOK
MPUPOJIE U TEXHUKE 16.12.2023 = https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue
79 3aBUCUMOCTH CHJIBI TPCHHS bubnmnoreka [JOK
CKOJIBKEHHUS OT CHJIBI JaBJICHUS 1 19.12.2023  https://m.edsoo.ru/ff0alcc8

XapakTepa COIMpUKACAIOIINXCA




MMOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30
PaBHOJICVCTBYIOIICH CUIIBI 23.12.2023
Pemenne 3amau mo temaM: «Bec

31 Tenay, «I'padudaeckoe n300paxeHme bubnunoreka [HOK
cuy, «Cuibly, «PaBHoaeicTByoMas 26.12.2023  https://m.edsoo.ru/ff0alde0
CHI»

KonTtponpsHas pabora mo Temam:
«MexaHndecKoe IBIKCHHIEY,

32 M B
«Macca, IJI0THOCTBY, «Bec Tema, 30.12.2023
«I'padprueckoe n300pakeHUE CUIY,

«Cuie»

13 Hasnenue. CiocoObl yMEHBIICHUS U bubnnoreka [JOK
YBEJIMUCHHUS JaBICHUS 09.01.2024 | https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 aBJIEHH Tra3a oT 00bEMaA bubmorexa HOK
A ’ 13.01.2024 = https://m.edsoo.ru/ff0a2376
TEeMIEPATYpPhI
Ilepemaua naBaeHNS TBEPIABIMHA

35 Tenl;\fn JKUJIKOCTSIMH U II?:J.IBaMI/I bubmorexa HOK

> A ' 16.01.2024  https:/m.edsoo.ru/ff0a25b0
3akoH ITackains

36 JlaBneHue B )UIKOCTH U Ta3e, bubnmnoreka [JOK
BBI3BAaHHOE JEHCTBUEM CHIIBI TSKECTH 20.01.2024 = https://m.edsoo.ru/ff0a2718

37 Pemienue 3amgau o reme «J/laBnenue B bubnmoreka [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» 23.01.2024  https://m.edsoo.ru/ff0a2826

bu6mmorexa [IOK

38 Coo0

OOVTIATOHIHCES COCy Rt 27.01.2024  https://m.edsoo.ru/ff0a2970

39 I'mapaBimueckuii mpecc bubmorexa LIOK

P P 30.01.2024 @ https://m.edsoo.ru/ff0a3136




Manowmetpsl. [lopriHeBoii

40
JKUJIKOCTHBIN Hacoc 03.02.2024
41 ATMocdepa 3emiu 1 IPUUYHUHBI €€ bubmmoreka [JOK
CyIIIECTBOBaHUS 06.02.2024  https://m.edsoo.ru/ff0a2bSa
42 Bec Bozmyxa. AtmocdepHoe bubnunoreka [HOK
JIaBJICHUE 10.02.2024 = https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOro JaBieHuUs. bubnnoreka [JOK
Omneit Toppuuenu 13.02.2024 = https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa LHOK
A AP 17.02.2024  https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX 20.02.2024 | https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o reme "
AtmocdepHoe naBierue" 24.02.2024
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmorexa HOK
by ’ 27.02.2024  https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHast pabota
43 «OmnpeneneHne BhITAIKMBAIOIICH bu6mmoreka [IOK
CHUJIbI, ICCTBYIOIIEH Ha TEIO, 02.03.2024 = https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «Uccnenosanne 3aBUCHMOCTH Beca bu6mmorexa [IOK
TeNna B BOJIE OT 00bEMA MOTPYKEHHOM 05.03.2024 |  https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH TeJIa»
bu6nmoreka [JOK
50 IInaBanue Te
FABATHE TEl 09.03.2024 | https://m.edsoo.ru/ff0a3a96




51

52

53

54

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYUPOBAHUE JIOJIKH 1
onpejiereHue e€ rpy30no bEMHOCTH"

Pemmenue 3amau no remam:
«[InaBanue cynosB.
BosayxomnaBanue», «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

Mexanunueckas paboTa

12.03.2024

16.03.2024

19.03.2024

23.03.2024

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

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

55

56

57

MomnaocTs. EAUHUITEI MOIITHOCTH

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU MPHU
noaneme 1o JectHuie"

IIpocTeie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peruare

02.04.2024

06.04.2024

09.04.2024

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

58

Prruaru B TexHuke, OBITY U IPUPO/IE.
JlaGopaTtopHnast pabota
«HccnenoBanue ycIoBHid paBHOBECHS
pbIdara

0.5

13.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

59

60

Pemenue 3aga4d mo reMe «Y CI0BUS
PaBHOBECHSI phIYara
Koaddunuent noneznoro neincTBust
mexaHusMma. Jlaboparopnas pabota

0.5

16.04.2024

20.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6




61

«3mepenue KII/] HakinoHHOM
MIJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITJT"

23.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas SJHEeprusi.
Kunerndeckas n noreHuuanbHas
JHEPIUs

27.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUu

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAIBbHOE OINPEACIICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU
CKATBIBAHUH TE€JIa TI0 HAKJIOHHOU
IJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa ¥ MOIIHOCTh. DHEPT U
Peseprubriit ypok. PabGorta ¢ Tekctamu
o TeMe "MexaHndeckoe JBHKeHne"

30.04.2024

11.05.2024

14.05.2024

18.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

68

Peseprubriit ypok. PabGota ¢ Tekctamu
no teMe "JlaBneHue TBEPABIX Te,
JKUJIKOCTEN 1 ra3oB"

PesepBHelit ypok. Pabora ¢ Tekctamu
no TeMe "Pabora. MoiHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

21.05.2024

24.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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