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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboyeit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOWM 00pa3oBaTeIbHON MPOrpaMMmbl, NMPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (penepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
KOHIENIUHU pernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOMIMXCA W OpraHu3alui0 HM3yYeHUS
Gu3MKU Ha JESITeNIbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4deHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHrne yueOHoro Marepraia
1o roxaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUJaroIuXcs.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKONbKY (HU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, Ouosoruedd, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B €CTCCTBCHHOHAyYHYI0 KapTHHY MHUDpA,
npefocTaBisieT Haubojiee sICHbIe O00pa3lbl NPUMEHEHUs] HAay4HOro MeToja
MIO3HAHUS, TO €CTh CII0CO0a MOIYYEHHUS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MPEAIOJIAraetT OBJAJCHUE
CIEIYIOUIMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
AJI1 TTIOJTYYCHHA BBIBOAOBY.

Lenn wu3yuyeHuss (GU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHUs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NpPHOOPETCHHE WHTEpeca W CTPEMJICHUS OOYYaroIMXCS K HayIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJC MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNH O POJU (U3WKHW IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oymyien
npo(eCCHOHATBLHON EeSITeIbHOCTH, CBI3aHHOW ¢ (DM3UKOH, MOJATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CJIICAYIOIINUX 3ada4:

npuoOpeTeHHe 3HAHWA O JHUCKPETHOM CTPOGHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pEIICHHs] TPOCTCUINMUX pacueTHBIX 3amad C
UCIIOJIb30BaHUEM bu3IYecKnX MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOATh MPUPOJIHBIC SIBICHUS U BHITIONHATD OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ mHpopMarmenn (HU3NIECKOTO COACpKaAHUSA,
BKJTFOYast MH(HOPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCcCHOHATLHOMN AESTEINBHOCTH, CBI3aHHBIMU
C (uU3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UIECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEIENIO).

[Ipennaraemslii B mporpaMmmMe no (pu3MKe NnepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSl PEKOMEHJIATEIbHBIM, YUUTEIh JI€TAET BHIOOP IpPH MPOBEICHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYIApCTBEHHOT0 dK3aMeHa 1o (pU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnyeckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] NO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBMKEHHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OmpeneneHue pa3MepoB MajbIX TEl.

5. M3mepeHue Ttemneparypbl IIpM IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

IlepBoHayanbHbIEC CBEJECHUA O CTPOCHUU BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(kpuCTAIIIMYECKUX) Tell. B3auMmocCBs3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpavuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer myTtu u
BPEMEHU JIBUKEHUS.
SBneHne uwHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
o0beMa BelecTna.
Cuna kak XapakTepUCTHUKa B3auMojeicTBus Tel. Cuia ynpyrocTd UM 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBI0 AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec rena. HeBecomocTb. Cnoxenue
CWJI, HAPABJIECHHBIX MO OAHOM mpsimMoil. PaBHoxelcTByromas cui. Cuiia TpeHusl.
TpeHue CKOIbXKEHNs U TPEHHE NOKOsS. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHUS.
3. HaGmropenue siBjeHUs: HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBUH TEI.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJI, HalpaBJICHHBIX IO OJHOMN MPAMOIl.
Jlabopamophuie pabomot u onvimeot.
1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJBKEHHS Opycka WM IapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTshkeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnpITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa Y XapaKTepa CONMPUKACAIOIINXCA TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, })KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIaMH, XUAKOCTAMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdhepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIE€HUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.

S L T o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppaBinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIOMIEH CHUJIBI OT 00BbEMa MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IU1aBaHMs TeEJl: IJIABAaHUE WM IMOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONIEH  CWJIBI, JCHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JECUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABEMHOCTH.

PaGoTa u MOIIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3o050T0€ TpaBwiIo» MexaHukH. KoadpduuueHt mnone3Horo aeicTBus (nanee —
KIIJ]) npocTeix MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOrO BHJIa MEXAHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.
Jlabopamophule padomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
N3mepenune KII/I HakKJIIOHHOM MJIOCKOCTH.
4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKCHHI
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUSX;

- chOpMHpPOBAHHOCTh HaBBIKA pe(IIeKCHHU, TPU3HAHHE CBOETO IMpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPY10BOI0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHuM3aliud, TOpoJa, Kpas) TEXHOJIOTUYECKONM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3ajad B
o0JlacTi OKpy’Karolel cpenapl, MUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasl:
e - MOTPEOHOCTh BO B3aUMOJEWCTBUU TMPU BBINOJIHEHUH HWCCICAOBAHUN U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUHM HOBBIX 3HAHUM, B TOM 4YHUCIE POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOEHHSA MpOTpaMMbl O (PU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paCCMaTPUBAEMbIX (paKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
M WHAYKTUBHBIX YMO3aKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/ILCKNE AEHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MIPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOCHl TIPH MTOUCKE U
orbope HMH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buznveckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETUPOBATH WH(POPMAIHIO
Pa3TUYHBIX BUIOB U (OPM TIPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TIpe/CTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIC Y4eOHbIE 1eCTBUSA:

B XoJe oOCyXkJeHusi ydyeOHOro Marepuala, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEeMBbI
BBICKA3bIBaTh WJCH, HAIICJIICHHBIE HA PEUICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’xenaTebHOCTH OOIIEHUS;

COIIOCTABIISITh CBOU CYXIEHHUS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
Juasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCIONb30BaTh  MpPEUMYyIlEecTBA  KOMaHIHOM  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBl;

OPUHUMATh LEJIM COBMECTHOM NESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTb IPOLECCHl U
PE3yNIbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpABJICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEC JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
TSt petieHust GU3NYEeCKuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJVMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHs B TPYyMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJ1aH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0sl HA MECTO APYroro 4YejoBeKa B XOJE CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYECKUX 3a7ad Uiu
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gAedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUAKOCTIMH U
razamu, arMoc(epHoe HaBieHHE, IUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B MPUPOJE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B yUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeEM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSAXKECTH, BEC
Tela, cuila TpPeHWs, MaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYECKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS JHEPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYMHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepu30BaTh CBOMCTBa TeJ, (U3UYECKHE SIBICHUS W MPOLECCHI,
UCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxume/a, MpaBUIO paBHOBecHUsl pbluara (0J0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIruM, MNpU OSTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolUe (DU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHaln3a
yCJIOBHS 3aJlauy 3alHUChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (Pu3nUecKue
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]a4, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B ONIMCAHUU UCCIICIOBAHUS BBIJESATH MPOBEPIEMOE
npeanoyioxkeHue  (TUMoTe3y),  pa3auyaTbh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAXOJAWTh OIIMOKHM B XOJI€ ONBITa, JeJaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
buznueckux CBOWCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
MPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IHI;

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CHJIBI M TEMIEpaTypbl C MCHOJIB30BAaHUEM aHAJOTOBBIX H
u(pOBBIX TPUOOPOB, 3aIlUCHIBATH ITOKAa3aHUsI TPUOOPOB C YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIETOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIXKYILETOCS TeJla OT BPEMEHU JBW)XKEHHUS Tela, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COPUKOCHOBEHHUS TEJI, CUJIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMaA
MOrPYKEHHOM YacTH Teja U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
MJIaBaHUSl TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B
IJIAHUPOBAHUHM  Y4EOHOTO WCCIIEIOBAHUS, COOMpaTh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPIOTO Tea, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUU COOMpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETP, BBICOTOMED, IMMOPIITHEBOW HACOC, apeOMETP), UCIIOIb3Ys 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM 11 obecriedeHus: 6€301acHOCTH TIpU 0OpalleHuu ¢ nMpudopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 3aJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COACp)KaHUs, CHOPABOYHBIE MaTEPHUAbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COAEPKAHUS, B TOM
quciie MyOJIMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IIPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN pACIPENETATh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.
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1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazgeny 6
Paspnen 2. IlepBoHayanbHbIe CBeICHUS] O CTPOCHHH BellleCTBA
2.1 CrpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJIEHCTBHE YaCTH
2.2 A A t 2 1 https://m.edsoo.ru/ZXDKQLXCC
BeIeCTBa
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.eds00.ru/ONOVIXY1K
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3auMoO/JeiicTBUE TeJl
3.1 Mexannyeckoe OBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepius, macca, IJIOTHOCTh 4 1 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB
apieHue. Ilepenaua gaBieHUs TBEPABIMU
4.1 A peAl a P 3 https://m.edsoo.ru/XO0DW367P2

TCIIaMH, )XUAKOCTAMMA U ra3aMu




4.2 JlaBiieHME KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMocdepHOe naBieHUE https://m.edsoo.ru/T7134SXNO
EHCTBHE ocC a3a Ha
4.4 Aeit TBIT ARHAROCTH H T8 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTb. JHEprus
5.1 PaboTa u MomHOCTH 1 https://m.edsoo.ru/75SLMREDY
52 [IpocTeie MeXaHNU3MBI 1 https://m.eds00.ru/S04NQXKX9
5.3 MexaHnnueckas 3Heprust 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHUs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npuposl. dusnyeckue
SIBJICHUSA

https://m.edsoo.ru/35YPBIWS5K

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

https://m.edsoo.ru/I16U53L6H

dusnyeckue BeJIMYUHEBI U UX
W3MEpeHHe

https://m.edsoo.ru/6ZYFTFPA7

Ypok-uccienoBanue
"U3mepenue teMmnepaTypsl Ipu
MTOMOIIY >KUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
Temneparypsl"”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u npyrue
€CTECTBEHHbBIC HAYKH U3YYalOT
npupojy. EctecTBeHHOHAYyYHBIT
MeTo no3Hanus. Onucanue
(bU3NYECKUX SBICHHI C
IIOMOILBIO MOJENEN

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIILHO, TEM OOJIBIIIE,
gyem OoJtbllie BBICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/FSPU4OLYR

JIBM>KeHHE 4acTuIl BEIeCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMbBITHI
10 HAOJIOIEHUIO TEIUIOBOTO
pacIIupeHus ra30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHHS
BEIIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3anMocss3p Mexay
CBOWCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI

https://m.edsoo.ru/AWM1DBI48

12

MexaHnyeckoe IBUKEHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/3W6CCIHB 1

13

Cxkopoctb. EquHUIBI CKOPOCTH

https://m.edsoo.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

Wuepiusi. 3akoH UHEPITUU.
BzaumoneiicTBue Tea Kak
IPUYKMHA U3MEHEHUSI CKOPOCTH
JIBMOKCHHS Tell

https://m.edsoo.ru/KX5510IBX

16

IInoTHOCTHE BemiecTBa. Pacuer

https://m.edso0.ru/0S71X3DPS




Macchl 1 00beMa Telia o ero
IUIOTHOCTH

17

Jlaboparopuas paboTa
«OrnpeneneHune mIOTHOCTU
TBEPIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenue 3a1au o reme
"TImoTHOCTH BemecTra"

https://m.eds00.ru/SODYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoieicTBus Ten. Cua
ynpyrocta. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopnast pabota
«3yueHune 3aBUCUMOCTH
pacTspkeHus (aegopmarivin)
MPYKUHBI OT MPHIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenne taroredusa. Cuia
TSKECTH

https://m.eds00.ru/OCWIJXFNQE

22

CBs3b MEXY CUIION TSXKECTH U
Maccoii tena. Bec Tena.
Pemrenue 3agaq o teme "Cuiia
TsKecTH"

https://m.edsoo.ru/SPZHPV1Y]J

23

Cua TsDKeCcTH Ha APYyrux
nnaderax. @u3nyeckue
XapPaKTCPHUCTUKHU ITIJIAHCT

https://m.edsoo.ru/IM2DOKYLI

24

I/ISMepeHI/Ie CHIJIL. I[I/IHaMOMeTp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UAOISQ8RE

26

CnosxeHue 1ByX cui,
HaMpaBJICHHBIX 110 OJHOM

https://m.edsoo.ru/L6SNUZVZS8




npsiMoi. PaBHOieHCTBYIOIAs
cuIl

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHune CKoIbXKEHUS U TPEHUE
nokos. Tpenue B npupojie u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

JlabopaTtopHnast pabota
«M3yueHne 3aBUCHUMOCTH CUJIBI
TPEHUSA CKOJIBXKCHHUA OT CUJIBI
JIaBJIEHUS U XapakTepa
COTPUKACAIOLIUXCS
ITOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenne 3aga4d Ha onpeneecHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agay nmo remam: «Bec
tenay, «I'paduueckoe
n3o0pakeHue i, «CHIb,
«PaBHOACHCTBYIOIIAS CUID»

https://m.eds00.ru/TOV639RZF

32

KonTtponpHas padoTa o Temam:
«MexaHn4eCcKoe IBHIKCHHUEY,
«Macca, II0THOCThY», «Bec
tenay, «I paduyeckoe
n3o0pakeHue cuimy, «CUibhy

https://m.edsoo.ru/P4AROSWE4D

33

Hasnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JTABJICHUS

https://m.edsoo.ru/25TVM1FDL

34

Z[aBJ'IeHI/Ie raza. 3aBUCHMOCTb

https://m.edsoo.ru/544YMX9WR




IAaBJIECHMS ra3a oT 00bEMa,
TeMIIepaTypbl

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo0.ru/CG5POSNWO

36

I[aBJICHI/Ie B XXUJKOCTH U rase,
BBI3BAHHOC ﬂeﬁCTBHCM CHJIbI
TAXKECTU

https://m.edsoo.ru/K7T1219UC

37

Pemenne 3a1au o reme
«JlaBlieHUE B )KUJAKOCTH H Ta3e.
3axoH Ilackamsa»

https://m.edsoo.ru/UHHC5SRB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7JHDBMDHR?2

39

I'mppasnnuecknii mpece

https://m.edsoo.ru/67X21L.F396

40

Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAcoC

https://m.edsoo.ru/5G846G718

41

Atmocdepa 3emun. [IpuanHs
CYILIECTBOBAHUSI BO3IYIIHOM
000710ukH 3eMiTd. 3aBUCUMOCTh
aTMOC(EepHOTro NaBJICHUS OT
BBICOTHI HaJl ypOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPWIM

42

Bec Bo3nyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOro
nasienus. OnelT Toppuuesuiu

https://m.edsoo.ru/2I183TIPD4

44

3aBUCUMOCTBH aTMOC(EPHOTO
JIaBJICHUSI OT BBICOTHI HaJl
YPOBHEM MOps

https://m.edsoo.rt/YWIJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR




ATMocdepHoe naBieHue Ha
PAa3JIMIHBIX BBICOTAX

46

Pemenne 3amad mo Teme
"ATtmocepHoe naBieHue"

https://m.edsoo.ru/YWVWLS5TAI

47

JlelicTBUE )KUJIKOCTH M ra3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnast pabota
«OmnpeneneHue BhITAIKABAIOIIEH
CHUJIbI, ICVCTBYIOIIEH Ha TETO,
MTOTPYKEHHOE B KHUIKOCTE)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1Mo Teme
«HccaenoBanue 3aBUCUMOCTHU
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH
Teay

https://m.eds0o0.ru/OUOBGKKSW

50

IInmaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa
WM KOHCTPYUPOBAHUE JIOJKU U
ompeieNiecHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo remam:
«IlnaBanue cynoB.
Bosznyxomnasanuey, «/laBnexnue
TBEPABIX TEN, KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLA600Q

53

Mexanudeckas paboTta

https://m.edsoo.ru/1 YIR6J7L5




54

Momsocts. Equnuiist
MOIITHOCTH

https://m.edsoo.ru/4UUXTHR 1 X

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHe cuil Ha ppryare

https://m.edsoo.ru/SYRUOUGS2

57

KonTponsHas pabora no teme
«/laBnenue TBEpABIX TEN,
JKHUIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TEKCTaMH 1o Teme «/laBieHune
TBEPIBIX TEJ, KHUIKOCTCH U
razoBy / Bcepoccutickas
poBepoyHasi pabora

https://m.edsoo.ru/RFCSYB9F8

59

Prruaru B TexHuke, ObITY U
npupoie. JlabopatopHas pabora
«HccnenoBanue ycnoBuit
paBHOBECHS pbluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no teMe
«YcaoBus PAaBHOBCCHUA pblYara»

https://m.edsoo.ru/6AXDHFS8N

61

KoaddumuenT nosesnoro
NeWCTBUS MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ/l HakioHHOM
IJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW




62

Pemrenue 3agad mo reme
"Pabora, momuocts, KIT/I"

https://m.edsoo.ru/VE5SXBQLVS

63

Mexanudeckasl SHEpTHUsl.
Kunerndeckas u noTeHuuanbHas
SHEPIUs

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcrepuMEeHTaIbHOE
ompeneseHue N3MEHEHUS
KUHETUYECKON U
MOTEHITNATLHON YHEPTUU TIPH
CKaTBIBAaHHMH TeJIa TI0 HAKIIOHHOU
mIockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponsHas padoTa o treme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJJPGGS A3

68

PesepBubIit ypok. Pabora ¢
TexcTtamu 1o Teme "PaborTa.
MoiHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IPOBEPSEMBIE TPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC MOHATHA

1.2

pasiinydaTth ABJICHUA II0 ONHMCAHWIO HMX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4EOHYIO, BBIJIENSTH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCHoNb3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaTh (PU3UYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMUH, HX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTHh  TIpauKH  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SBJICHUS W IPOLECCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBIEHUS, MPOLECChl U CBOMCTBA TeN, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U




(hopMyIibl, CBS3BIBAMONINE (PU3NUECCKUE BEIIMUYUHBI: HA OCHOBE aHAIM3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEATUCTUYHOCTD MOTYYCHHON (PU3HUECKON BEIIMUNHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

XO0JE€ OIlbITa, A€JIaTh BBIBOJLI 110 €0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/10BaHus, 3alMChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATE MPsIMbIE HM3MEPEHHS] C KCIOJIb30BAaHHEM AaHAJOTOBBIX M
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C HCIOJIb30BAHUEM TPSIMBIX HW3MEPEHUH,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOIHI] U TPAPHUKOB, JIE1aTh BHIBOIBI

I10 pE3yJIbTaTaM HUCCICI0BaHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMBIe (I)I/I3I/IquKI/IC 3aKOHBI U 3aKOHOMCPHOCTU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOOpaMy U TEXHUYECKMMH yCTPOUCTBAMHU, COXPAHEHUS 3/10POBbs U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJIENATE MHGPOPMAIUIO, KOTOpas SIBISIETCS NPOTUBOPEUMBOM HIIH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOpMaUU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJIep’KaHUs, B TOM 4YHCIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax NpPOEKTOB WM Y4eOHBIX HCCIENOBAaHUI, IpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUHM C IIOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa I[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAsA MHCHUC

OKpYKaromux




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kox
pasjaena

Kon

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O Mpupone. SIBieHus npUpPOABL
®usnyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ouznueckue BenuuuHbl. M3Mepenue  usmueckux
BenmuuuH.  Dusuueckue  npubopel.  [lorpemrHocTh

U3MepeHnil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METO/M TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEpPKE THUMOTE3, OOBSICHEHHE

HAOJIFOIAEMOT'0 SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 06bEMa KUAKOCTU U TBEPIOTO TeNa.
Omnpenenenre pa3MepoB MalbIX TEN.
H3mepenue temmnepatypsl IpU NOMOIIH KHUJIKOCTHOTO

TEPMOMETpA U JaTYUKa TEMIIEPATyPhl

INEPBOHAYAJIbHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIbI, HX
pPasMECpPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BCIICCTBA

2.2

JBuxenne wyactui BemecTBa. CBS3b  CKOPOCTH
JIBWKEHHUS 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

IBIDKeHue, T dy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC

24

AFpCFaTHBIe COCTOSAHUS BCILICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH M TBEPABIX  (KPUCTAUIMUECKHX)  TeJl.




B3anmocCBsI3p MeXIQy CBOWCTBAMHU BEIIECTB B Pa3HbIX

arpCraTHblX COCTOAHUAX HW HUX ATOMHO-MOJICKYJISAPHBIM

CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
Ounenka jguameTpa aromMa METOJAOM psaoB (¢
UCTIOJIb30BaHueM (oTorpaduii).
2.6 OnpiThl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ras3os.
OneiThl 1O OOHApYXKEHUIO  JAEWCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopoctb. CpenHsAsl CKOpPOCTh NPHU HEPABHOMEPHOM
' IBIKEeHUH. Pacuér myTu U BpeMEeHH BYKCHHS
SlBnenne wHepnuu. 3aKOoH WMHEpUMH. B3aumonencTBue
33 TEJ KaK MpUYMHA W3MEHEHUs CKOPOCTH IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH TeJa
34 IImotHOCTE  BemectBa. CBS3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita KaKk XapakTepUCTUKaA B3aUMOICHCTBUS TeJ
36 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuiibl C
' MOMOILBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuna Tsxkectd. Cuia TshKeCcTH
' Ha Apyrux miaHerax. Bec rena. Hesecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYOIIAs CHIT
[IpakTueckue pabOTHI:
310 OnpezneneHue CKOPOCTH PaBHOMEPHOTO  JIBMXKEHHS

(I_HapI/IKa B KHUAKOCTH, MOACIHN QJICKTPUYICCKOTO

aBToMOOWNIsE W Tak ganee). OmnpeneneHue cpenHei




CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka [0
HAaKJIOHHOM miIockocTH. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLINE
3aBHCUMOCTbH pacTshkeHus (aedopmanuu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyeckne SBICHUSA B Impupoac: NpuMcEpbl ABUIKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEKHMBOW IPHUPOJIE,
JICMCTBUE CWIIBI TPEHUS B TIPUPOJIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEM 1 TA30OB
Al Hasnenune tBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
4o JlaBieHune raza. 3aBUCHMOCTD JaBIICHHS T'a3a OT 00bEMa,
' TEMITepaTypPhI
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMM, KUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTnueckne MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIarONTUECs COCY/IbI.
['mppaBnnyeckue MEXaHU3MBbI
AtMocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
15 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro paenenus. [lpubopsl ans
' U3MEepeHUst aTMOC(HEPHOTO JaBICHUS
JeiicTBue XUAKOCTH U Tra3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. BoznyxomnnaBanue
[IpakTueckue pabOTHI:
4.9 UccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT

0o0béMa TOTpYy)KEHHOW B IKUAKOCTH YacTH Tela.




Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEI0, NOrpykéHHoe B Kuiakocte.  IIposepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TeJlO0 B KUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIIKMBAKOLIECH
CWJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
HOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  uiuu
KOHCTPYHPOBAaHHE  JIOAKM W OmIpeneineHue  eé

Irpy30N0AbEMHOCTH

4.10

@du3nyeckue  SBICHUS B NIPUPOJIE: BIIUSIHUE
aTMOC(hEpHOTO JABJICHHS HA )KUBOW OPraHM3M, TUIaBaHUE

pBIO

4.11

TexHuueckne ycTpoHCTBa: COOOMIAOIIMECS COCY/BI,
YCTPOHCTBO  BOJONPOBOJA, TUAPABIMYECKHH IIpecc,
MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT M

5.1 Mexanudeckas pabora
52 MexaHndeckass MOIIHOCTD
53 [IpocThle MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBECHS pplyara
5.4 [IpumeneHue npaBuia paBHOBECHUS pblyara K 0J0Ky
«3010TO€  TIPABWJIO»  MEXaHHUKH. Koaddunment
5.5 ITOJIC3HOT'O JIeNCTBUA MEXaHHU3MOB. [Ipocthie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [TorenuumanbHas SHEPTUM Tea, HOAHATOrO HaJ 3eMIEH
5.7 Kunerunueckas sneprust
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKOW SHEPTUU
[IpakTueckue pabOTHI:
50 Onpenenenne  pabOTBl  CWJIBI  TPEHHs  TIpHU

PAaBHOMECPHOM JABMOKCHHHM  TCJIa  IIO ropuso HTaJbHOM

IMOBCPXHOCTH. HccnegoBanue yCHOBHf/'I paBHOBECHS pblYyara.




N3amepenne KIIJl HakimoHHOU tockocTH. M3ydeHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM SHEPruu

dusnyeckre SBICHUSI B npupoaec: pblHaru B TCJIC

5.10

YyeJioBeKa

TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTbh, TPOCTHIC

MEXaHU3MBI B OBITY
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