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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOUW 00pa30oBaTeIbHON MPOrpaMmbl, NPEICTABIECHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYaIOIIMXCSd W OpraHu3alyi0 H3y4YEeHUS
¢u3nKU Ha NEATEeIHPHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUIAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM pe3yIbTaTaM OOYUYCHHS, a TAKKE
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[IpenonaBanue ydeOHOro mpeamera «PuU3MKa»  OCYIIECTBISETCS  C
UCcnoJib30BaHueM obopynoBanus [lenTpa o6pazoBanus «Touka poctay.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (Mo Kiaccam), MpeayiaraeT MPUMEPHYIO MOCIIEeI0BATEIbHOCTD
U3yYEHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COAEpPXKAHUS U
yué€Te BO3paCTHBIX OCOOEHHOCTEN 00y4aroIIMXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOMN
MIOMOIIIY YYUTEII0 B CO3JaHUM paboueil MporpamMmsl 10 y4eOHOMY IPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPA3YIOLUM ISl €CTECTBEHHOHAYUYHBIX YUE€OHBIX

NPEeIMETOB, TOCKOJbKY (pU3ndyecKkue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCHT BKJIAJ B E€CTECTBEHHOHAYyYHYIO KapTUHY  MHpa,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEYIONIMMH KOMIETECHTHOCTSIMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsI TIOJYYEHUS BHIBOJIOB.

enmn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B



oOpa3oBaTenbHbIX opraHu3auuax Poccuiickoii ®enepauuu, peamu3yroUux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYarolIuXcsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3ydYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(deCcCHOHATBLHOM JCATEIBHOCTH, CBI3aHHON ¢ (DU3MKOM, MOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HaHWK O JTUCKPETHOM CTPOSHUHM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MojIeTeH, TBOPYECKHX u
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHI ¢ mHpOpMaIuel GU3HIECKOTO COMEP KAHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIBPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3UUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneo).



[Ipennaraemslii B mporpamMmmMme 1o (u3HKe MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCYAApCTBEHHOTO dK3aMeHa 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — HayKa o npupone. ABieHust npupoabl. PU3NUECKUE SIBICHUS: MEXAHUUYECKUE, TETUIOBBIE, JJIEKTPUUECKHUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mmepenune ¢uizndeckux BeauuyuH. dusnueckue mnpubopsl. [lorpenHocTs H3MEpeHUi.
MexayHapoHasi cucTemMa €IMHUIL.

Kak ¢usuka wu J1pyrue ecTecTBEHHbIE HAayKH W3y4aroT Mpupoay. EcTecTBeHHOHay4YHBIM METOJ TMO3HAHUS:
HaOJII0/IeHNEe, TTOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMIKEHHUE TUIOTE3, DKCICPUMEHT MO MPOBEPKE THUIMOTE3, 0OBSICHEHUE
HaOroaeMoro siBieHus. Onucanue GU3NUeCKUX SIBJICHUM ¢ TTOMOIIBIO MOJICIICH.

Jemoncmpayuu.

1. MexaHHnuYecKue, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpubOpkI U MpoIeAypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKaJIbl U3MEPUTETHLHOTO MpUoopa.

N3mepenne pacCTOSTHUMN.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenune temnepaTypsl IpU NOMOLIY )KUAKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

[IpoBeneHne uccne0Banus Mo NPOBEPKE TUIIOTESBI: AATBHOCTD MOJIETA IAPUKA, IIYIIEHHOTO TOPU30HTAIBHO, TEM
OombIie, yeM OOJIbIIe BBICOTA MTyCKa.

Paznen 2. IlepBoHavyajibHbIe CBeJeHHSI 0 CTPOCHHUH BellleCTBA.

CrpoeHue BelllecTBa: aTOMbI U MOJIEKYJIbI, X pazMepbl. ONBITHI, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTRA.

JIBrxkenne yactul] BemiectBa. CBsI3b CKOPOCTH JBH)KEHHUS YacTHIl C TEMIepaTypoill. BpoyHOBCKOE IBUIKEHHE,
muddysus. BzanmoeiicTBre YacTHIl BEIIECTBA: MPUTSIKEHNUE U OTTAIKMBAHUE.
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ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U TBEPABIX (KpUCTALIMYECKUX) Tes. B3auMocBs3b
MEK]ly CBOMCTBAMU BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSAX U MUX aTOMHOMOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpauuu.

1. HabGmionenne OpoyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmronenue siBieHui, 0ObSICHIIOMMXCS TPUTSHKEHUEM UM OTTAIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OreHKa qUuaMeTpa aToMa METOJIOM PsAZIOB (C UcIoib3oBaHueM gororpaduii).

2. OnbITHI 110 HAOTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aUMO/IeiCTBHE TeJl.

Mexannueckoe IBUKEeHHE. PaBHOMEpHOe U HepaBHOMepHOe JBHKeHHE. CkopocTb. CpenHsisi CKOpPOCTh IMpHU
HEPaBHOMEPHOM JBUKEHUH. PacuéT myTH U BpEMEHH IBUKEHUS.

SIBneHne nHEpUUU. 3aKOH UHEpUUH. B3auMoelicTBie Ten Kak MpUYMHAa U3MEHEHUSI CKOPOCTU JBH>KEHUS Tell. Macca
Kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIIE OO0BEMA
BEILECTBA.

Cuita Kak XxapakTepuCTHKa B3aumojencTBusa Ten. Cuina ynpyroctd u 3akoH ['yka. M3mepeHue cUIlbl ¢ TOMOIIBIO
IUHaMoOMeTpa. SIBjaeHue TAroTeHuss W cuia TsokecTd. Cuna TsDKECTH Ha Apyrux miaHetax. Bec Ttema. HeBecomocCTs.
CrnoxeHue cuil, HapaBJICHHBIX M0 OJAHOU npsaMoill. PaBHoaelicTBytomas cui. Cuna TpeHusl. TpeHue CKOJbKEHUS U TPEHUE
1okost. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO IBI)KEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.

3. HaGmronenue siBeHUs HHEPIIUH.

4. HaOmonenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUH TEll.

5. CpaBHEHHME MACC ITO B3aUMOJIECTBHIO TEIL.



6.

CrnoxeHue cuJl, HallpaBJICHHBIX 10 OJJHOM MPSAMOM.

Jlabopamophuie padomot u onvimot.

1.

LA

Omnpenenenne CKOPOCTH PABHOMEPHOTO JABIKEHUS (ITApHUKa B KUIKOCTH, MOJICIIN JICKTPUIECKOTO aBTOMOOWIIS U
Tak jgaiee).

Omnpenenenue CpeTHEH CKOPOCTH CKOJIBLKEHUS OPYyCKa WU IIapyKa 110 HAKJIOHHOW IJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPOTO TeIa.

OMnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsHKEHUS (AehOopMaIiy) MPY>KUHBI OT TPHIIOKCHHOW CHITBI.
OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJNBKEHHS OT Beca Tela | XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

HaBnenue. CriocoObl YMEHBIIICHHS M YBEJIWUYCHUs JaBiicHHUs. J[aBineHue rasza. 3aBUCUMOCTH JIaBJICHUS Ta3za OT
o0béma, Temniepatypsl. [lepegada gaBiaeHus TBEPABIMU TEIAMHU, KUJKOCTIMU U razamu. 3akoH [lackans. [TneBmaTnueckue
MAaIIHbL. 3aBUCUMOCTh JaBICHHUS >XUIKOCTH OT riayOuHbl. ['mapoctatndeckuit mapagokc. CooOmiaroniuecss CoCybl.
['unpaBnuyeckue MeXaHU3MBI.

Atmocdepa 3eminn u atmocdepHoe napieHue. [IpuunHBI cymiecTBOBaHUS BO3AYIIHONW 000704uku 3emMiu. OmnbIT
Toppuuermu. M3mepenue atmocdepHOro napiieHHs. 3aBUCUMOCTH aTMOC(HEPHOTO JaBJEHHUS OT BBICOTHI HaJ ypOBHEM
Mopsi. [Tpubops! 11 u3mepeHust aTMochepHOTO JaBJICHHUS.

JleficTBHE KMIKOCTH M T'a3a Ha MOTPY>KEHHOE B HUX Teslo. BrITankuparomas (apxuMmenoBa) cuia. 3aKOH ApxuMmena.
[ImaBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.

N o ok~ wDN e

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEpaTypHI.

[lepenaua naBieHUs )KUJIKOCTHIO U TA30M.

Coobmaronyecst COCYIbl.

['mppaBanyueckuit mpecc.

[IposiBnenne nericTBusi aTMOC(EPHOTO JaBICHUS.

3aBUCHMOCTH BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela M TUIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJKOCTH.



8. YcIlOBHE ILIaBaHMs TeEl: IJIABaHUE WJIHN IOIrpy’KCHUC TCII B 3aBUCUMOCTH OT COOTHOUICHHA IUIOTHOCTEH Tella U

KHUOKOCTH.

Jlabopamopnuie padomut u onvimot.

1.
2
3.
4

5.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPyKEHHOM B KUJIKOCTh YaCTH TeJa.

OrnpeneneHne BHITAIKUBAIOIIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B )KUIAKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CHIIBL, IEUCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MACChI TeJa.

OnbITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJKUBAIOLICH CHUJIbI, JCHCTBYIONIEH HA TEIO B KUAKOCTH, OT
00bEéMa OTPYKEHHOM B KUIKOCTh YACTH TEJIa U OT TJIOTHOCTHU YKUJIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEAEIICHUE €€ TPYy30IOABEMHOCTH.

Pa3nen S. PaGora 1 MOIIHOCTb. DHEPrusi.
Mexanundeckas pabora. MOLTHOCTb.

HpOCTBIG MCXaHHN3MBbI. pbIYar, 6J'IOK, HaKJIOHHAaA ITJIOCKOCTb. HpaBI/IJIO pPaBHOBCCHUA pbIyara. HpI/IMeHeHI/Ie ImpaBUJIa

PaBHOBCCHA pbIdyara K 6HOKy. «3010TOC IMpaBHJIO» MCXAaHUKMH. KHI[ IMPOCTBIX MCXAHNU3MOB. HpOCTBIG MCXaHM3MEI B 6LITy )41
TCXHHUKC.

Mexanunyeckas sHeprus. KuHetnueckas W moTeHIMalbHas SHeprus. lIpeBpailleHMe OJHOTO BUJIa MEXaHUUYECKOU
SHEPruu B APYror. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.
Jemoncmpayuu.

1.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1.

2
3.
4

Onpenenenue padOTHI CUJIbI TPEHUS IIPU PABHOMEPHOM JBUKEHHUH TeJIa [0 TOPU30HTATBHON MOBEPXHOCTH.
HccnenoBanue yciioBUi paBHOBECHS phlyara.

N3smepenne KII/] HakIOHHOM IIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON DHEPIHUU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



N3yuenne ¢u3ukn Ha YpPOBHE OCHOBHOTO OOINEro 00Opa3oBaHUs HAMpaBiICHO HAa JOCTH)KEHUE JIUYHOCTHBIX,

MCTAIPECAMETHBIX U IPECAMETHBIX O6pa30BaT€J'IBHBIX PE3YyJIbTATOB.

B pesynprare wusydeHus (UMK HAa YpPOBHE OCHOBHOTO o00mIiero oOpa3oBaHus y oOydaromierocss OyayT

c(hopMUPOBaHBI CIEAYIOIINE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

- IPOSIBJICHHE UHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (PU3NUYeCKOl HayKHu;

- LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSAM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOro U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTbh K aKTMBHOMY YYaCTHIO B OOCYXJCHHHM OOIIECTBEHHO 3HAUYMMBIX W 3THMUYECKUX MPOOJEM, CBSI3aHHBIX C
IPAKTUYECKUM MMPUMEHEHUEM JOCTHKCHUN (PUBHKY;

- OCO3HAHUE BaKHOCTU MOPATbHO-3TUYECKUX IPUHLUIIOB B AESATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCIIPUATHE 3CTETUYECKUX KauecTB (PU3MUECKOW HAyKu: €€ TapMOHMYHOTO IOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS

- OCO3HaHHE IIEHHOCTH (U3UYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa II03HAHHMS MHUpPA, OCHOBBI Pa3BUTHUS
TE€XHOJIOTUH, BAXKHEUIIIEH COCTABIISAIONICH KYJIbTYPHI;

- pa3BUTHE HAYYHOMU JTI0003HATEIBFHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON AESTEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

- OCO3HaHHE IEHHOCTH Oe30MmacHoro obpas3a >KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXKHOCTH IMpaBUII
0e30macHOro MOBEACHUS Ha TPAHCIOPTE, HA JIOPOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM O0OpPYIOBAaHHEM B JTOMAITHUX
YCIOBUSIX;

- c(hopMupOBaHHOCTh HaBbIKAa pedieKcuu, MPU3HAHHWE CBOErO MpaBa Ha OMIMOKY M TaKOro >K€ MmpaBa y APYroro
YEJI0BEKa;

6) TPy10BOT0 BOCIIUTAHMS

- aKTUBHOE y4YaCTHUE B PEIICHUH MPAKTHYECKUX 3a7a4 (B paMKaX CeMbH, 00pa30BaTeIbHON OpraHU3aIliy, ropoja, Kpas)
TEXHOJIOTUYECKOW U COLMAJIbHOW HAMPABICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NUECKUX 3HAHUIL;



- UIHTEPEC K MPaKTUUECKOMY M3Yy4YeHUI0 npodeccuit, CBSI3aHHbIX C (DU3UKOI;

7) 3K0JOrun4eCKOro BOCIIMTAHMS:

- OpHWEHTalus Ha NpUMEHEeHHE (PU3MUECKUX 3HAHUW ISl pelieHUs 3ajJad B O0JacTH OKpYXKaIoIIeH cpensbl,
TJTAHUPOBAHUSI TIOCTYIIKOB U OIIEHKH MX BO3MOXHBIX IMOCIECTBUM I OKPYXKAIOIIEH CPebl;

- OCO3HaHME TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOJIeM U IMyTel UX PEeIICHUs;

8) amanTanum K U3MEHSIIONIUMCS YCJIOBUSIM COUMAIBLHON U MPUPOIHOI cpeabl:

- MOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBINOTHEHUN HCCIICIOBAHUN W TMPOEKTOB (PU3MYECKON HAIPaBICHHOCTH,
OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHUX;

- MIOBBIIIIEHNUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIIbHOCTD;

- motrpeOHOCTh B (OPMUPOBAHMHM HOBBIX 3HAaHHWK, B TOM uuciie (OPMYIUPOBATH HACH, IMOHATUS, THIOTE3bI O
bu3nIecKuX 0ObEKTaxX U SBJICHUSIX;

- 0CO3HaHME AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

- INTAHUPOBAHKE CBOETO PA3BUTHS B IPHUOOPETEHUH HOBBIX (DH3NUYECKUX 3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aUMOCBS3M IPUPOJIBI, OOIECTBA M SKOHOMHKH, B TOM YHCIE C
UCITOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

- OIIEHKA CBOUWX JICHCTBUM ¢ YUETOM BIUSHUS HA OKPYKAIOUIYIO CPEly, BOSMOXKHBIX TJIOOATBHBIX IMOCEICTBHM.

METAIPEIMETHBIE PE3YJIBTATBI

B pe3ynpraTe 0cBOCHHS IMPOrpaMMbI 10 (pU3HMKE HA yPOBHE OCHOBHOTO 00IIIeTo 00pa3oBaHus y o0ydaromerocs OyayT

chopMHpPOBaHEI MeTANpeIMeTHbIe Pe3yabTAaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIE Y4eOHBIE NEWCTBHUS,

KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YU€OHBIE ACHCTBUS, PETYISATUBHBIC YHUBEPCAIbHBIC YU€OHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:

e BBIABIIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHUN);



yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCUPUKAIIMN, OCHOBAHUS JJIsi 0000IIEHUS U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTHM U TMPOTHUBOPEYMS B paccMaTpuBaeMbix (akTax, JaHHBIX H HAOIIOJCHUSX,
OTHOCSIIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISIBIIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSA3U MPU M3YUYEHUU (PU3UYECKUX SBJICHUN U MPOIIECCOB, JEIaTh BHIBOABI C
UCIIOJIb30BAHUEM JCAYKTHUBHBIX M HWHAYKTUBHBIX YMO3AaKIIOYEHHH, BbIJIBUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO perieHust yuyeOHol (puiznueckoil 3aaun (CpaBHEHHE HECKOJIBKUX BapHAHTOB
peleHus, BBIOOp HauboJiee MOX0IAIIETO C YYETOM CaMOCTOSTENLHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbIe ucciienoBaTeIbCKNE NEMCTBUS .

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICIOBATEIILCKUI HHCTPYMEHT MMO3HAHUS,

IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIIOKHBIN (DU3NYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE
uccienoBanre (U3NIECKOro SIBICHUS;

OLICHMBATh Ha NPUMEHHMOCTh W JOCTOBEPHOCTh HMH(OpPMAIMIO, TMOJIYYEHHYIO B XOJ€ HCCIIEeIOBaHUS WIIU
HKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOJABI MO pe3ysbTaTaM NMPOBEAEHHOTO HAOIOJEHUS, OIbITA,
UCCJIeIOBAHUS;

POTHO3UPOBATh BO3MOXKHOE JajbHeiInee pa3BUTHE (U3UYECKUX TMPOIECCOB, a TaKKe BBIABUTATH
MPENONIOXKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3InYHbIe METOAbI, HHCTPYMEHTHI U 3alpoChl IPH MOUCKE W 0TOOpe MHGOpPMAlMU WIH JAaHHBIX C
y4€TOM TIPEITIOKEHHON yueOHOUM Pu3nyecKoi 3a1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH WHGOPMAIMIO pa3IWYHBIX BHUIOB U  (opm
IIPEACTaBICHUS,

CaMOCTOSATEIILHO BBHIOMPATH ONTHUMAIBHYIO (OpMY MpEACTaBICHHUS WH(DOpPMAIMU M WUTFOCTPUPOBATH PEIIaeMbIe
3a/1auyu HECIIOKHBIMH CXEMaMU, JUarpaMMaMu, HHOW TpaduKoi 1 X KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHS:



B X0/i€ 00CYXKIeHUsl y4eOHOro Marepuana, pe3ysibTaToB J1a00pATOPHBIX padOT U MPOEKTOB 3a]1aBaTh BOIPOCHI 1O
CyIIecTBYy OOCYyXJaeMOil TeMbl M BBICKa3bIBaTh HJICH, HAICJICHHbIE HAa pEIICHUE 3aJadydl U MOJAJep>KaHUe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTIOCTaBIISATh CBOM CYXKJCHHS C CY>KICHHUSIMH JAPYTUX YIaCTHUKOB JIHAJOra, OOHAPY>KUBATh pa3ilune U CXOJCTBO
MO3UIIMH;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

NyOJIMYHO TIPENCTaBIATh PE3YNbTaThl BBITOJHEHHOTO (DPU3UYECKOTO OmbITa (IKCIEPUMEHTA, HCCICIOBAHMS,
IPOEKTA);

NOHMMATh M UCIOJB30BaTh MPEHMYIIECTBA KOMAaHAHOW M WHAMBHIYAJIbHOW PabOTHl MPHU PEIICHUH KOHKPETHOU
dusngecKoil MpoOIeMBI;

NPUHUMATh ITIEJIM COBMECTHOH NEATEIhbHOCTH, OPTaHMW30BHIBATH JCUCTBUS TO €€ IOCTHIKEHHUIO: PacTpeeNiTh
pOIH, 00CYX1aTh TIPOIIECCHI M PE3YJIbTaThl COBMECTHON PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;
BBINOJIHATH CBOKO YacTh pabOThl, JOCTUras KaYeCTBEHHOIO Pe3yJibTaTa 110 CBOEMY HAIIPaBJIECHUIO U KOOPAUHUPYS
CBOMU JICHCTBUSI C IPYTMMHU WIEHAMU KOMaH/bl;

OLIEHHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI HPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO C(HOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEUCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUYECOHBIX CUTYAIUSIX, TPEOYIOMNX ISl pEIICHHs (U3NUECKUX 3HAHHM;
OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0/IaX MPUHATUSA pElIeHUN (MHAMBUYaJIbHOE, IPUHATUE PEIICHUS B TPYyIIIE,
NPUHSATHE PEUICHUN TPy );

CaMOCTOSITEJIbHO COCTaBJSATh AJTOPUTM pelleHHus (U3MYECKOM 3alaud WU IUIaHAa HCCIEIOBaHUS C YYETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Tpe/IjlaraéMble BAPUAHTHI PEIICHHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJIL, IMOLIMOHAJIbHBbIN HHTEJIEKT:



JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IpeJiaraTh IjlaH €€ U3MEHECHNUS,;

OOBSACHATH NPUYUHBI JOCTUXKEHUS (HEJOCTHKEHUS) PE3YyIbTAaTOB JAEATENbHOCTH, 1aBATh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YMCJIE€ B XOJ BBINOJHEHHUS (U3HUECKOrO0 HCCIEAOBAHMS WIIU
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHMBIIMXCS CUTYyallMi, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIMX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIU U YCIOBUSM;

CTaBUThH ce0s1 HA MECTO JPYroro 4yejaoBeKa B XOJE€ CIopa WM JIUCKYCCUU HA HAYYHYIO TEMY, IOHUMAaTh MOTHUBBI,
HaMEPEHUs U JIOTUKY APYIroro;

pU3HABaTh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a7a4 WM B YTBEP)KJCHUAX HA HAYYHbIE TEMbl U
TaKO€ K€ IPaBo APYyroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o0y4yenus: B 7 Kjacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD
y 00y4aromuxcsi yMEHHI:

UCIIOJIb30BaTh MOHATHUS: (PU3WYECKHEe M XUMHUYECKHE SIBJICHUS, HAOIIOACHHUE, IKCIIEPUMEHT, MOJEIb, TUIIOTE3a,
eAUHUIBI (U3MUECKUX BEIWYMH, aTOM, MOJIEKyJa, arperaTHhle COCTOSHUS BellecTBa (TBEPIOE, KHUIKOE,
ra3oo0pa3Hoe), MEXaHWYECKOe JBWKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TpaeKTopus,
paBHOJCHCTBYIOMIAS cuiia, Aedopmarus (ynpyras, IiiacTUdeckas ), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;
paznuyarh sBleHUs (aud@ys3us, TErIoBOE BIKCHHWE YAaCTUIl BEIIECTBA, pPABHOMEPHOE JIBIKEHUE,
HEPAaBHOMEPHOE JBH)KEHUE, WHEPLUSA, B3aUMOICHUCTBUE TEJ, PABHOBECHUE TBEPABIX TEJ C 3aKPEILNIEHHOU OCHIO
BpallleHUs, Tiepeaada AaBICHHS TBEPIABIMHU TEJIaMH, KUJIKOCTIMU U Ta3amu, aTMOc(hepHOe aBleHUE, TUIABaHUE
T€J, NMPEeBpalleHUs] MEXaHMYECKON HIHEPruM) MO ONHUCAHUI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUECKHUX SIBICHUN B OKPYXKAIOIMIEM MHUpPE, B TOM 4YHCIe (HU3UIECKUE
SIBJIEHUSI B MPUPOJAE: MPUMEPHI IBHXKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B )KMBOW M HEXKUBOW NPHUPOJE, NECUCTBUE



CWJIbl TPEHHSI B MPUPOAEC U TEXHHUKE, BIUSHHUE aTMOC(EpPHOro AaBJICHMS Ha >KMBOM OpraHu3M, IJIaBaHUE DbIO,
pbhIYark B TeJ€ YEJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4e€OHYIO, BBIJIEIATh CYLIECTBEHHBIE
CBOICTBA (MpU3HAKU) GU3HUECKUX SBICHU;

OMKCHIBATh N3YUEHHBIE CBOMCTBA TeJl U (PU3NYECKUE SIBJICHUS, UCIIONb3Ys (PU3NYECKHUE BETUUYMHBI (Macca, 00BbEM,
IJIOTHOCTD BEILIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHsSA CKOPOCTh, CUJIa YIIPYIOCTH, CUJIA TSKECTH, BEC Tejla, CUila
TpeHusl, AaBieHHe (TBEPAOro Tena, >KMJIKOCTH, ra3a), BbITAJIKMBAIONIAA CUJIa, MEXaHU4Yeckas paboTa, MOIIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO (UIHUEHT MOJE3HOr0 EeUCTBHUS MEXaHU3MOB, KHHETUYECKas M MOTECHIMAJIbHAS
SHEPrus), MPU ONMHUCAHUM MPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICI MCIOIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U
EAVHUIIBI (U3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIIbI, CBA3BIBAIOIINE TaHHYIO (U3MUYECKYIO BETUYUHY C IPYTUMU
BEJIMYMHAMM, CTPOUTH TpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Teld, (PU3MYECKUE SBJICHUS M IMPOILIECCHI, MCIOIb3Ys MpPaBUIa CIOXKEHUS CHII (BAOJb
OJIHOM TIpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBECHS pblyara (0J10Ka), «30J0TOE
IPABWJIO» MEXAHHUKHU, 3aKOH COXpaHEHHUS MEXaHWYECKOH HHEpruu, MPU 3TOM JaBaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (U3MUECKHE SIBIIEHHUSA, TNPOIECCHl U CBOWCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYyallui
IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUUMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 12
JOTUYECKUX IIAaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUHM, (U3MUECKHX 3aKOHA WIIU
3aKOHOMEPHOCTHU;

pemiath pacu€THbie 3aaud B 1—2 ACHCTBHS, UCHONB3YySd 3aKOHBI U (OPMYJIbI, CBS3bIBAOIINE (PU3UYECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBHS 3aJladyd 3alHChIBaTh KPATKOE YCIOBHE, MOJCTABIATH (PU3NYECKHE
BEJIMYUHBI B (OPMYJIBl U TPOBOAUTH PACUYETHl, HAXOAUTH CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC IJISl PEIICHUS
3a/1a4, OIIEHUBATh PEATHUCTUYHOCTD OMYYCHHOU (PU3NYECKOI BETMUUHBI;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh MpH MOMOIIM (U3UUECKUX METOJ0B, B OINUCAHHUU
UCCIIEIOBaHNs BBIIEIATH IMPOBEPSEMOE MPEAINOJIOKEHUE (TMIOTE3y), pa3auyaTb W HHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3yIbTaT, HAXOAUTh OLIUOKHU B XOJI€ OIbITA, JEJIaTh BBIBOJBI 10 €r0 Pe3yIbTaTaM;



MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (U3UYECKUX CBOWCTB Tel: (POpMYJIHUPOBATH
MIpOBEPsieMbIe MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pY0BaHUS, 3alTUCHIBATH XOJ OMBITA
U (OpMYyJIUPOBATH BHIBOJIBL;

BBITIOJIHSITE TIPSIMbIE HM3MEPEHHS PACCTOSIHUSI, BPEMEHM, MacChl Tela, 00BbEMa, CHJIBl W TeMIepaTypbl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX U HMUGPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUSI MPUOOPOB C y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOJIUTH HUCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMYMHBI OT JAPYrOM C MCIOJb30BAHUEM MPIMBIX
U3MEPEHUN (3aBUCUMOCTH TMYTH PABHOMEPHO JBIDKYIIETOCs Tejla OT BPEMEHU JBWIKEHUS TeJa, CUJIbl TPEHUs
CKOJILXKEHHUSI OT Beca Telia, KauecTBa 0OpadOTKH MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHUJIBI TPEHHS OT ILJIOMIAIH
COTNPUKOCHOBEHMSI TEJ, CWIbl YNPYrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CHUJIBI OT 00BEMa
NOTPYXKEHHON YacTU Tela U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCHMOCTU OT IJIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TeJIO, YCIOBUM IJIaBaHUS TeJ, YCIOBUM pPaBHOBECHUS pblyara W OJIOKOB), y4acTBOBAaTb B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIIEys TIPEIJIO)KEHHOMY
iany, (UKCHUPOBATh PE3YyJbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE MPEIJIOKECHHBIX
TabyuIl U TPpadUKOB, JAeNaTh BEIBOABI MO pe3yIbTaTaM HCCIEIOBAHUS;

IPOBOAUTH KOCBEHHbBIE U3MEPEHUS (PU3UUECKUX BEJIMYMH (IJIOTHOCTDH BEIIECTBA KUAKOCTH M TBEPAOIO Tela, cuja
TPEHHs CKOJBKEHHUS, JaBJICHHE BO3/yXa, BHITAIKUBAIONIAS CWJIA, EUCTBYIONIAs HA TOTPYXKEHHOE B KUIAKOCTh
TENO, KOPDPUIIMEHT TOJE3HOT0 NEUCTBHUS MPOCTHIX MEXAaHW3MOB), CIEAys NPEIJI0KEHHON WHCTPYKIMHU: TPHU
BBITIOJTHEHUU U3MEPEHUN COOMPATh IKCTIEPUMEHTATIBLHYIO YCTAHOBKY M BBIYUCIISITH 3HAUYEHUE UCKOMOM BEJIMYUHBI;
coOI01aTh TIPaBUJIa TEXHUKH 0€3011aCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM 000PYAOBaAHUEM;

yKa3blBaTh TMPUHIMIBI JEACTBUS TPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETpP, IMHAMOMETD,
COOOMIArOMINECS COCYABI, OapOMETp, phluar, MOJBUKHBIN 1 HETIOJABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTeprU30BaTh MPUHIIUAIBI JEUCTBHS HM3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOHM Ha HX
onucaHus (B TOM 4YHCIE: MOJUIMIHUKK, YCTPOWCTBO BOJONPOBOAA, THAPABIMYECKUNA TMpecc, MaHOMETD,
BBICOTOMEDP, TIOPITHEBOM HACOC, apeoOMETp), HCIOIb3ys 3HAHUS O CBOWCTBAX (DU3WYECKUX SBICHUU U
HeoOXxomuMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;



MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO UCIIOIb30BaHUS (PU3NUECKUX 3HAHU I
B TOBCEIHEBHOW XU3HU M1 OOecrneueHHss Oe30MacHOCTH MpH OOpallleHHH C MpUOOpaMH U TEXHUYECKUMHU
yCTPOWCTBAaMHU, COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO IMOBEJEHUS B OKPYKaIOLIEH CpeIe;
OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHGopmanuu B HTepHETE B COOTBETCTBUMU C 3aJaHHBIM IOMCKOBBIM
3aMpoCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CPaBHEHHUS PA3IMYHBIX HICTOYHUKOB BBIIEISATH HHPOPMALIUIO,
KOTOpasi sBJISETCA MPOTUBOPEUMBOM MIIM MOXKET OBITH HEJOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBITIOJIHEHUH Y4EOHBIX 33JJaHUN HAYYHO-TIONYJIAPHYIO JIUTEPATYpy (PU3UUECKOTO COAEepKaHuUs,
CIpaBOYHbIE MarTepuaibl, pecypcbl ceTu HWHTepHeT, BlIageTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHGOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE 2—3 MCTOYHHKOB MH(OpMaIuu
(Gu3MUecKoro coAep’KaHus, B TOM 4uCje MyOJUYHO JenaTh KpaTKUE COOOIIEHHsI O pe3yibTaTax MPOEKTOB HIIU
y4eOHBIX MCCIIEIOBAHUN, TIPU ATOM I'PAaMOTHO MCIOIH30BAaTh M3YUYEHHBIN MOHATUHHBIA anmmapar Kypca (pusuku,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

IpY BBIIOJHEHUHM YYEOHBIX NMPOEKTOB M MCCIEI0BAHUIN paclpenessaTh 00S3aHHOCTH B IPYIIE B COOTBETCTBHUHU C
IIOCTaBJICHHBIMU 3aJauaMU, CJEAWTh 32 BBIIOJHEHUEM IlJIaHa JEHCTBUM, aJ€KBaTHO OLIEHUWBATh COOCTBEHHBIN
BKJIaJ B JEATENbHOCTb TIPYMIbl, BBICTpAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJCHCTBUE, YYHUTHIBas MHEHHE
OKpY>KaIOIHKX.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koan4yecTBo 4acoB HUcnoab3oBanue JJIeKTPOHHBbIE
HaumenoBaHue
Ne o0opynoBaHus (undgposbie)
Pa3es0B U TeM KonTpoabubie | IlpakTnueckue
n/n Bceero «Touka pocra» oOpa3oBaTe/ibHbIE
NMPOrpamMmbl padoThI padoThI
pecypchl
Pazgen 1. ®Pusnka u e€ posib B NO3HAHUM OKPYKAIOLIEr0 MUPA
Ouznueckue npubopsl | bubmuotexa [HOK
1.1 ®dusznka - HayKa o 2 pHOOp i
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https://m.edsoo.ru/7f416194

IPUPO/IC

U IIpoLeypa NpsiMbIX

19 dusnueckue 5 M3MEPEHUH bubnmoreka [JOK
BEJIMYMHBI aHaJIOr'OBbIM U https://m.edso0.ru/7f416194
U(PPOBBIM TIPUOOPOM.
OnbiTel: I3mMepenue
JIiHbl. 3mepenue
13 EcrecTBeHHOHAayUHBIN 9 TeMIepaTyphL. bubnuorexa [JOK
METO/JI MO3HAHUS VCIoTB30BaAHMe https://m.eds00.ru/7f416194
JaTauKa
TEMIIEPATYPHI.
Hroro mo pazmeny 6

Pa3nen 2. IlepBoHayaibHbIE CBeACHHSI O CTPOCHHH BellleCTBa
bu6moreka [IOK
2.1 C 1
TPOCHHE BEeCcTRa https://m.edso0.ru/7f416194
JBmxenue u
2.2 B3aWMO/ICHCTBUE 2 Bubmmorexa [JOK
' A https://m.edsoo.ru/7f416194
YaCTHI] BEIECTBA
53 ArperaTHble 5 bubnuoreka [JOK
' COCTOSIHUSI BEIIIECTBA https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5

Pasznen 3. /IBu:keHHe U B3aUMOJAEHCTBHE TeJl
31 MexaHn4deckoe 3 JBmxeHue mno bubmuoreka [JOK
' IBIDKECHUE HAKJIOHHOH IUIOCKOCTH | https://m.edsoo.ru/7f416194
WNuepuus, macca, bubmmoreka [JOK
3.2 4
MIOTHOCTH https://m.edsoo.ru/7f416194
3.3 Cwuna. Bunel cun 14 1 bubmorexa HOK

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



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

Hroro no pazneny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH W ra3oB

[asnenue. [lepenaua HccnenoBanue

41 JaBJICHUS TBEPABIMU 3 JIaBJICHUS CTOJI0A bubnuorexa [JOK
TeJIaMH, KUJIKOCTIMHI JKUTKOCTH https://m.edso0.ru/7f416194
U razaMu (Mcnonb3oBanue

4.2 JlaBneHue ®KuJaIKoCTH 5 AATHICA AABICHI) bubmorexa HOK

https://m.eds00.ru/7f416194

43 ATmocdepHoe 6 bubnuorexa [JOK
JTABJICHUE https://m.eds00.ru/7f416194
JleicTBUE XUAKOCTH

44 ¥ Ta3a Ha 7 5 3 bu6moreka [IOK
MOrPYKEHHOE B HUX https://m.edso0.ru/7f416194
TEJ0

Hroro mo pazgeny 21

Pasznesa 5. PaboTa u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pagota 1 MOHOCTE 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Tlpocteie MeXaHH3MbI > 1 https://m.eds00.ru/7f416194
5.3 MexaHnndeckas 4 1 1 bubnuoreka [JOK
' SHEprus https://m.edso0.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 12
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npuposl. dusnyeckue
SBJICHUS

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

Ouznueckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPaTyphl PU TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBIN METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: AAJTBHOCTD MOJIETA IIAPHUKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OIMBITHI,

bubmuoreka [JOK

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE httos://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBY>KeHHE YacTHII BEIeCTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI MO
9 HaOJIIOCHUIO TEIIJIOBOTO PACIIMPEHUS
Ta30B»
10 ArperatHbie COCTOSIHHS BEIIECTBA
B3anMocBs3bp MeXTy CBOMCTBAMU
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHMSIX M MX bubnuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc0OEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI
Mexannueckoe OIBUKEHUE.
12 PaBHOMEpPHOE 1 HEpaBHOMEPHOE bubmorexa TOK
https://m.edsoo.ru/ff0a05c6
JBIKCHUE
bu6mmoreka [JOK
13 CropocTs. EMHHLEL cKopocth https://m.edsoo.ru/ff0a079c
14 Pacyer nmyTu u BpeMeHU JABUKEHUS Eubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Wuepnus. ?aKOH WHEPIIUH. BuGmorexa [IOK
15 B3anmMoelicTBre Ten Kak MpuYruHa
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIXKCHHS Tl
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa Tella 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGopatopHas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agau mo reme "ImoTHOCTE

bubmuoreka [JOK

18 BelecTa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanyiv) Ipy>KMHBI OT
MPUJIOKEHHON CUIIBI»
21 SIBnenne TaroTenus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U
22 Maccoii Tena. Bec Tema. Pemenue bubmorexa OK
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuia tsokectd"”
23 Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JUtHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJICHHBIX
26 10 OJHOM niﬂ?\i)ﬁ. ’ bubmotera [JOK
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
97 Pemenue 3a1au o teme
"PaBHogeiicTByrOMmas cuin”
08 TpeHne ckoJIbKEHUS U TPEHUE MOKOSI. bubnuoreka [IOK
Tpenue B puUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGopatopHas pabota «3yuenue bubnuoreka [IOK



https://m.edsoo.ru/ff0a123c
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

3aBUCHMOCTH CUJIBI TPEHUS
CKOJIBYKEHUS OT CUJIBI IaBJICHUS U
XapaKTepa COIPUKACAOIIHUXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenue 3agau o remam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuorexa [JOK
cuy, «Cunbly, «PaBHOAEHCTBYOMIASA https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas paboTta no temam:
«Mexannueckoe ABKEeHUEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbi»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHue raza. 3aBUCUMOCTD

34 JaBJICHM ra3a oT 00bEMa, bubmnorexa [IOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[Iepenaua naBiieHUS TBEPABIMH
35 Tenzhfn )KE,HKOCT)IMI/I u 11“):3aMI/I. 3akoH bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlieHHE B *KUAKOCTHU U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK
’KUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommumecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 I'unopa €CKHUH 1Ipece
HAPAB/IHCCIHH TP https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKHJIKOCTHEIN HAcOC
Atmocdepa 3emun. [Tpuannen
CVYILIECTBOBAHUS BO3 HOU
T AV bu6mmoreka [IOK
41 0005109k 3eMian. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JTABJICHUS OT BBICOTHI
HaJ[ YpPOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nyxa. AtmMocdhepHOE HaBICHNAE
X Pep s https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO TaBICHUS. bubnuorexa [JOK
OnbiT Toppuuesiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHUS OT BLICOTHI Ha, OBHEM bubmorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 nor €HHO€E B HUX TEJO bubmorexa LIOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHnas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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49

JlaboparopHas paboTa 1Mo Teme
«MccnenoBanue 3aBUCIMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPY>KEHHOU
B XKUJKOCTH 4aCTHU TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnast pabota
"KoncTpynpoBaHue apeomerpa mwin
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3agad no teMaM: «IImaBanme
cyaoB. BozayxomniaBanuey,
«/laBrmeHue TBepBIX TEN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IpoBepoyYHas pabora

58

PesepBHeIit ypok. Pabota ¢ TekcTamu
1o TeMme «/laBneHue TBEpBIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B Texuuke, ObITY U IPUPO/IE.
Jlaboparopnas paboTa
«HMccnenoBanue yclOBH paBHOBECHS
pbryaray

0.5

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemmenne 3a1au o reme «Y CI0BUI
pPaBHOBECHS pbIyara

bubmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment mosesnoro aercTpus
MexaHusma. Jlaboparopuas pabota
«M3mepenue KII/] HakinoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mo teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHanbHas
SHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAIBbHOE ONIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH PU
CKaThIBaHHH TeJIa 110 HAKIOHHOM
mI0cKoCcTH"

66

KonTponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHs»

67

PesepBHeIit ypok. PaboTta ¢ TekcTamu

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexannuyeckoe nBmxenue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ TekcTramu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 OINHCAHHIO HMX XapaKTCPHBIX CBOWICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4EOHYIO, BBIJIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHUE SIBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U eUHUIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (DOPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0O BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUYCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJauyd  3alUChIBaTh KPATKOE yCJIOBHE, TMOJICTaBIATh
¢u3nveckrue BeTUUMUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (U3UYECKUX SIBICHUM WU
¢bu3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMU Y4E€OHOTO HCCIIENIOBaHUs, COOMpaTh
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHH, CJICAY:A
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpCHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

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

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBI JIeNCTBUS HpI/I60p0B n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO UCHOJIB30BAHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ICHNS HOPM 9KOJIOTMUYECKOTO TIOBE/ICHUS B OKpY Karolleil cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasl SBISETCS NPOTUBOPEUMBOU WIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HaKOBOU CHCTEMBI B IPYTI'yIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCIMOJIb30BaTh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHA ﬂCﬁCTBHﬁ, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
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HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznueckue BenuuuHbL.  M3MepeHue  ¢uznyecKux
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX TEll.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##CTrpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dacturr  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIN.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS  CUIT

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu W BpemeHU
JBUKCHUS
SlBnenne uHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 Te1 KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBHXKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela
34 #H#Par### inotaocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
> Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#Ht#Bnenne taroteHus u cuna Tsokectd. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 #HH#Par###CroxxeHue Ccuil, HANpaBiICHHBIX 10 OJHOM
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak gjanee). OrmpenerneHue cpenHei
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapuKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIKE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/JIC i TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUME TBEP/IBbIX TEJL XXUJKOCTEN 1 TA30B
41 Hasnenune TBEpAoro tenma. CrmocoObl YMEHBIICHHS H
' YBEITMYCHHS TaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMITepaTyphl
13 [lepenaua naBiieHHs] TBEPIABIMHU TEIAMH, KUAKOCTIMHU H
' razamu. 3axkoH Ilackans. IITHeBMaTHdeckue MalIMHb
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
['mapaBIuyecKue MEXaHU3MBI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepHoro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TENO, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAIKUBAOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaesneHune  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJIEHUS B IPUPOJE: BIIASIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [TpocThie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
' IJIOCKOCTh. [IpaBHiIo paBHOBECHS phlyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
5.5 [10JIE3HOTO JEeACTBUS MEXaHH3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
59 [IpakTdeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/I HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10

YeJ0BeKa

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
c(hopMUPOBAaHHOCTh 0a30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOU CBSI3H
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(u3nuecKux 3HAHUM U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYUYHOU
KapTUHE MHUpA, O BKIJIAJE€ POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (DU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUCCKHUX SIBIICHUI
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHE XapaKTCpHU30BaAThb CBOMCTBA TCI, (l)I/ISI/ILICCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnagenue ocHoBaMM METOJOB HAYYHOTO TIO3HAHUS C Yy4ETOM
coOnrofieHus mpaBuil 0€30MAacHOTO Tpyna: HaOmIoJeHUE (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX U KOCBEHHBIX U3MEPEHUH (PH3NUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOM ITOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTANBHBIX  HCCIIETOBAHMUIA,
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh TIOTPEITHOCTH, JIENIATh BBIBOBI 110 pe3yIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasi MOJIEJIb aTOMHOTO $/ipa) U YMEHHE MPUMEHATh UX IS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3YyUEHHbIE CBOMCTBA (PU3UUYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJAOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI H (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOHy‘ICHHOﬁ ITpU pCUICHUU 3aauUn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKalOIIEeH cpeae; HNOHUMAaHHUE
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OIICHMBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wnrtepuer; BrnageHue 0a30BbIMM  HaBbIKAMH  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE TpsIMONMHENHOE ABMKEHUE. 3aBUCUMOCTb KOOPJIMHATHI Tella OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHU [JIsI MPOEKIHUU CKOPOCTH, TPOEKIUH
IepeMENIeHUs, MyTH, KOOPAMHATBI NIPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATBl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
7
S =vg # i+ ay = ;
2
@opMynbl Uil MPOEKUUH IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEMEHHM JJsl MPOEKIMHM YCKOPEHHs, MPOEKIIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO TIOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTU M KOOPAMHATHI INpU CBOOOJHOM TaJE€HUU Tejla IIOo

BEPTUKAIIH

CKopoCcTh pPaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAnyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[EeHTPOCTPEMHUTEILHOTO

1.6 yckopeHusi. @opMmyiia Jisi BBIYUCIEHUS YCKOPEHUS:
2
a. — v
=R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHNUs:
v = 1
T
Macca. ITnotHoCTh BemecTBa. @opmyia Jj1sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuruHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUs TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOJTYJIS CUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

My -4
F=g L1 _2%
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUTsl BBIYUCIECHUS CUJIbI TSHDKECTH BOJM3H MoBepxHOCcTH 3emiu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3Menenue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeaxtuBHOE JABHXCHHC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTbD:

=24
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITUAILHOM




OHCPI'UH TCJIa, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E 2
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHeprun. Gopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOH HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YPHEPTUU MPU HATTUIUH CHIIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitet: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[TonsmwxHbIi 1 HenoABKHBIN O051oku. KITJ[ mpocThix MexaHu3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEa.
dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
pP= G
191 JaBnenue raza. AtMocdepHoe TaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna 1Sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JNENCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue niapaHus Tena. [1lnaBanue CyAOB U BO3QYyXOIIJIABAHUC




1.24

Mexanuueckue KoyieOaHUs. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM IBIDKCHUHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHEe BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TpaHUIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBI;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMSI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHWKEHHH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHUM MaTeMaTH4YecKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHui MPY)KMHHOTO MAasATHHKA; MOMEHTA CHWJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBI YIOPYrOCTH HpPHU MOABEME Tpy3a C IMOMOIIbI HEMOJIBHXHOTIO
0510Ka; pabOThl CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH KUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbI TPEHUS CKOJBKEHHSI OT CHIIbI HOPMAJbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToTel) KoJeOaHUN HUTSHOTO MasiTHHKA OT JUIMHBI HUTH; MEepHoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepHoJia KOJIeOaHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOI NPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBBI W OTJIHBBI, JABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUSA HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, HATYHUKU IIOJIOKCHHA, PACCTOAHUSA U
YCKOpPCHUA, IAUHAMOMCTpP, I[NOAIIHUIIHWUKH, PAaKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IIJIOCKOCTb, IMPOCTHBIC MCXAHU3MbI B 6I)ITy,

L3l COOOIIIAIINECsT COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYECKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXO0JIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIISCTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH  JBW)KCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, upPysust

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaTHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGota u Temsomnepenaua Kak cHocoObl M3MEHEHUS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUECHUE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBOo — TemoThl.  YjaenbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHsI PHEPTMHM B TEIIOBBIX MpoIleccax. YpaBHEHHE TEIUIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xoHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEPruu B Mpollecce
210 WCTapeHus U KoHAeHcauudu. KumeHue KHUIKOCTU. VYJenbHas TeIaoTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxnocth Bo3yxa




212

[InaBnenne wu kpucrasmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUHW U KPpUCTAJUIU3allH. yI[eJIBHaS'I TCIJI0TA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

q=Q/m

2.14

[punnuns! padots! Termnosbix naurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThI, TOJY4YEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK) OINYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeTbIM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJYy KOMHAaTHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmoeiictBue 3apskeHHbIX Tell. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsiaa

3.4

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eflCTBHe QJICKTPUYCCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 2neKkTpUUYecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
l=qg/t,U=A/

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y ICTbHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma s yuactka ssnekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
CMeniaHHBIe COCTUHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHutHoe 1oJie MPSAMOro MPOBOJHHUKA C TOKOM. JImHuu
MarHUTHON MHIYKIIHH
313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeiicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM
3.15 Omnsitel Gapases. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenma
Ipaxmuuecxue pabomol
WN3mepenne  NEKTPUUECKOTO  COMPOTHUBIEHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE

(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUS.




[IpoBepka npaBuiia JUIsl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTENbHOM
COEIMHEHUHU IPOBOJAHMKOB; IpPaBWJAa JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

NapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUECKUE SBICHHS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMile, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3SIEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CU€TYMK  DIIEKTPUYECKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEIH, JIIEKTPOMArHUT, ODJEKTPOJBHTAaTelIbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJienb cBeta. [IpsiMONMHEIHOE paciipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxg nydeil B nuH3e. POKYCHOE pacCTOSIHUE JIMH3BI. OnTUYecKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUs cobuparoriei JMH3bI (10 CBONCTBY paBEeHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTJa MpeAMET PacIoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C MOMOIIBIO
coOuparomiel JTHH3bI; M3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEJIOMJICHHS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3/IYX — CTEKIIO»
3.7 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
. ONTHYECKHUE SIBIEHUs B atMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBLIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnydeHus. Peakuuu anbga-u Oera-




pacriazga

4.2 OmnsiThl Peszepdopna mo paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHoOro siapa. M30Toms!

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsSA0BOI0 U MAaCCOBOIO YHCET
Qu3uueckue A6NeHUs 8 Npupode: €CTECTBEHHBI pPaJAMOAKTUBHBIMN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JefcTBHE paJMOaKTUBHBIX U3JTyYEHHUI Ha OpraHu3M 4eJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBHyalbHbIN JT03UMETpP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






