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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTIO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKEHHH M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepaibHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yaeOHoOro npeameta «Duzmkay.

CopnepxkaHue TporpaMMbl IO (U3MKE HAIpaBlIeHO Ha (HOpMUpOBaHUE
€CTCCTBCHHOHAYYHON T'PaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alUI0 H3yYCHHUS
(GU3MKU Ha JESITEILHOCTHOW OCHOBE. B mporpamMme mo (U3MKE YUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METAIIPEIMETHBIM pe3yiIbTaTaM OOYy4YCHHS, a TaKKe
MEXIPEIMETHBIC CBS3M ECTECTBEHHOHAYYHBIX YUYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHuUs.

[IporpamMma 1o (hu3HKe ycTaHABIMBAET paclpeesieHue yueOHoro Marepraia
1o rojaM o0y4eHwus (1o KiaccaM), MpeasiaracT MPUMEPHYO ITOCIeI0BATEILHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs IMPEIMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (pr3ndecKre 3aKOHBI JIeKaT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoIorueid, acTpoHOMHeH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEAOCTaBIsieT Hauboyee SICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHSA B CTPYKTYpe OOIIETO
o0pa3oBaHUs COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEYIONIMMH KOMIETCHTHOCTAMH, XapaKTEPHU3YIONIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPNPETHPOBATH  JIAHHBIE W  HWCIOJb30BaTh  HAy4YHBIC
JI0KA3aTeIhCTBA JIsI TIOJYyYEHHUS BBIBOJIOB.

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



oOpa3oBaTenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnernn Munucrepctsa npocsemienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBaHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PCHUS KaK pe3yJIbTaTa U3y4eHHUsI OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3HKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O PONM (U3UKU TSI Pa3BUTHS JPYTHX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH IMporpaMmsel 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6I_HGFO 06pa30BaHI/IH oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, SJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NprOOpETCHHEe YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

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

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

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATHHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON 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 mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PA0OT M OMBITOB C YYETOM HUHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoze. SIBienus npupoapl. DPU3NUYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EctecTBeHHOHAYUYHBIM METOJ] MO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue MpuUOOPHI U MPOIEAYpa MPAMBIX U3MEPEHHUIN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeeHUs Kbl K3MEPUTEIHLHOTO Mprbdopa.
2. H3MepeHune paccTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JNaTYrKa TEMIEPaTypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3BI: NAIBHOCTH ITOJNETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkenne dactul] BemectBa. CBS3b CKOPOCTH JBWKEHUS YaCTHUI[ C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddysusa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtamindeckux) Teda. B3auMoCBS3b MEXIy CBOWCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAoB (C  HCHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JECHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
Paznen 3. /IBukenue u B3anMoeiicTBUeE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3aumonaeicTBue Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsSI Teid. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAmoil. PaBHoxaelcTBytomas cui. Cuiia TpeHwusl.
TpeHune CKOIbKEHUS U TPEHUE TTOKOsI. TpeHre B IpUpoie U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHUYECKOTo ABUKEHUS Tella.
2. HM3mepeHue CKOPOCTU MPSIMOITUHENHOTO JIBUKEHUS.
3. HaGmroneHue siBICHUS WHEPIUU.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHH TElL.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJL.
6. Clio)eHue CuJl, HalpaBJICHHBIX 110 OAHOMN MPSIMOH.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPY>KUHBI OT IPUI0KEHHON CHUJIBI.

5. OnpITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

JlaBnenue. CriocoObl YMEHBIICHUSI U yBEIUYEeHUs JaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBlIEHUSI Traza OT 00bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMMU TEJIAMH, KUAKOCTAMU W ra3zamu. 3akoH [lackans. ITneBMaTmueckue



MalIuHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT TiayOuHbl. ['mapocratnueckuii
napanokc. Coobmiaromuecs cocyabl. ['uapaBindeckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe naieHue. lIpuuuHbl CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBjiaeHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBUE )XMAKOCTH U Tra3a Ha IOIPYKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOwatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrpyKEHHOM YacTH Teja

S T o

Y TJIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBHITAJIKMBAIOIIICH CUJIBI BECY BEITCCHEHHOM YKUJIKOCTH.
8. YcnoBue mIaBaHus TEN: MJIaBaHWE WK MOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TEJA U KUIKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBaHue 3aBUCHMOCTH Beca Telia B BOJIe OT 00bEMa MOTrpyKEHHOM B
KUJKOCTh YaCTHU TeJa.
2. OmnpenenieHWEe  BBITAIKWMBAIOLIEH  CHJIbI, JCHCTBYIOLIEW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHJIbI, ICHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl TeJja.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JICHUCTBYIOIICH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMerpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAeIICHUE €€ TPY30NO0ABEMHOCTH.

Paznen 5. PaGora u MmomiHOCThb. JHEprus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecwus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe
npaBuiio» mexanuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannyeckas dHepruss. KuHeTMueckas H NOTEHUHAIbHASA JHEPTUSL.
[IpeBpamieHne 0AHOTO BH1a MEXaHUYECKOU SHEPTUH B APYrol. 3aKOH COXPaHEHUS
SHEPrUH B MEXaHUKE.

Jemoncmpauuu.

~



1. IIpuMepsl MPOCTBHIX MEXAaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBM)KEHUH TeEJIa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciioBHl paBHOBECHS pblyara.

3. Msmepenne KII/] HakIOHHOM IUIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTHH.

IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHUA

N3ydeHnue (U3MKU Ha ypOBHE OCHOBHOTO 00Iero oO0pa3oBaHMs HAIpPaBIECHO

Ha JIOCTHUXKEHUE JIMUHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTAaTOB.

B pesynbraTe nzyueHusi UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIUTAHUS:
— MPOSABJIEHHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(buznuecKon HAyKu;
— LIEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(DU3UKOB;
2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM JTOCTHXKEHUIM
1076370478
— OCO3HaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLMIOB B JESITEIBHOCTH
YYEHOT0;
3) 3cTeTHYECKOr0 BOCIIMTAHUS:
— BOCHPHTHE ICTETHUECKMX KauecTB (PU3MYECKON HaAyKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEHHOCTH HAYYHOI'0 NO3HAHMUSL:
— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HWHCTPYMEHTa
MIO3HAHUS MHUPA, OCHOBBI PAa3BUTHSA TEXHOJIOTHM, BaXXHEMIIEH COCTaBISAIOLIECH
KYJIBbTYpBIL;

pa3BUTUE HAY4YHOU JI00O3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeATEeNbHOCTH;
5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS MU  IMOLMOHAJIBLHOIO
0J1aronmoJIyyms:
— OCO3HaHHWE IIEHHOCTM 0e30macHoro o0Opas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpaBWi O€30MacHOTO TMOBEJACHUSI Ha



TPAHCTIOPTE, Ha JOpOraX, ¢ AJICKTPUYECKUM W TEIJIOBHIM OOOpPYIOBAHHWEM B
JIOMAIITHUX YCJIOBUSX;

e — copMHPOBAHHOCTH HABBIKA peIeKCHU, TPU3HAHKUE CBOETO MTPaBa Ha OLINOKY
¥ TAKOTO K€ MpaBa y APYroro 4eoBeKa;

e 6) TPyI0OBOr0 BOCIMTAHUA:

e — AKTMBHOE Y4YacTHE B PEIICHUM MPAKTHUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeIbHOW  OpraHu3alud, TropoAa, Kpas) TEXHOJIOTHYCCKOH |
COIMAJILHOM HAMPAaBIEHHOCTH, TPEOYIOMIUX B TOM YHCIIC U (DH3NICCKUX 3HAHHIA,

e — MHTEPEC K NMPAKTUICCKOMY MU3YUYCHHIO IPO(ECCHid, CBI3aHHBIX C (DHU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHCHTAlUS Ha TPHMCHCHHE (PU3WYCCKUX 3HAHWUU I PEIICHUS 3aj1ad B
00JIaCTH OKPY’KAIOIIEeH Cpe/bl, TUIAHUPOBAHUS TOCTYIKOB U OIEHKH WX
BO3MOYKHBIX TIOCIICJICTBUHN JISI OKPY>KAIOIIEH CPEJIbI;

e — OCO3HAHHWE TJIOOAIBHOTO XapakTepa AKOJOTHYCCKUX MPOOJIeM M MyTeH HX
pEIICHHS;

e 8) amanTanMu K M3MEHSIONIUMCS YCJOBHSIM CONHMAJIBHOW M MPHPOIHOI
cpeabl:

e — TOTPEOHOCTH BO B3aMMOJCHCTBUU TMIPU BBHINIOJHEHUU HCCIEIOBAHUU U
NPOEKTOB (U3UUECKOW HANpPaBICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIIEHHWE YPOBHA CBOEM KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NeSITEeHHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHNWU HOBBIX 3HAHUM, B TOM YHCIIE (OPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SBICHUAX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMK W KOMIIETEHTHOCTEH B 00J1aCTH
10716370478

e — IUJJAHUPOBAHHME CBOETO PAa3BUTHUS B TNPUOOPETEHUU HOBBIX (PUZHUECKUX
3HAHMM;

e — CTpEeMJICHHE aHAIU3UPOBATH U BBISBISATH B3aUMOCBS3HU MPHUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

e — OIICHKa CBOMX JEWCTBUM C y4€TOM BIUSHUA HA OKPYXAIOUIYIO Cpexdy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHM.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs MporpaMMEI 1o (hU3UKe Ha yPOBHE OCHOBHOTO O0IIIETO
oOpazoBaHuss y oOyyaromierocss OyayT copMHpOBaHbBl MeTampeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIbHbIE YHUBEPCAIbHbIE yueOHbIE JEeUCTBUS,
KOMMYHUKAaTHUBHbIE  yHHBEpCaJbHble  y4eOHble  JCHCTBUS,  PETYJISITUBHbBIC
YHUBEpCAJIbHbIC YUEOHBIC JIEUCTBUSI.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBUSA

ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBIIAT M XapaKTepPU30BaTh CYIIECTBEHHBIC TIPU3HAKH OOBEKTOB
(stB7IEHUM);

yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIacCH(PUKAIIMU, OCHOBAHUS AJIS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIC CBSI3M TPU H3yYeHUH (PU3MUecKux
SIBIICHUI U TIPOIIECCOB, JENIaTh BHIBOBI C HCIIOJIIb30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOYCHHH, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(U3NIECKUX BEIMYNH;

CaMOCTOSITEITLHO BEIOMPATh CITOCO0 pelieHus yueOHol pu3ndeckoi 3aaauun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoIee
TIOJTXO/ISIIIIETO C YYETOM CaMOCTOSITEIIPHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKeE AeMCTBUS.

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIIOKHBIN
(GU3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOE UCCIeOBaHUE (DU3HMUECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WITH SKCIICPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOICHMSI, OTIBITA, HCCIICTOBAHUS;

NPOTHO3UPOBAaTh  BO3MOXKHOE  JallbHEWIee pa3BUTHE  (DHU3MUECKHX
IPOIIECCOB, a TAaKXKE BBIIBUTATH MPEATIOIOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orbope MH(pOPMAIMKA WA JAHHBIX C y4ETOM IPEIIOKCHHOW ydeOHOM
bu3udecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IMPEACTABIICHHUS,

CaMOCTOSTEJIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpeaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIOKHBIMU
CXeMaMH, JharpaMMaMi, HHOM rpaduKoi U UX KOMOHUHAIIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:

B XoJe oOCyXJeHus ydeOHOro Marepualia, pe3yiabTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBaTh WJCH, HAIICJICHHbIC Ha PEIICHHE 3aJaud U TOJJIepKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,;

COTIOCTABJIATh CBOM CYXICHUA C CYXICHUAMH JPYTrUX YYaCTHUKOB
Juasnora, 0OHapYy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

BBIPQXXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJMYHO MPEJCTABIATh PE3YIbTATHI BHIMOJHEHHOTO (DU3UUYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHMS, TPOCKTA);

MOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYIBHOMN
paboTHI MPHU PEIICHUU KOHKPETHOM (U3UIECKON MPOOIIEMBI;

NPUHUMATH 1I€JTH COBMECTHOM JEATEIbHOCTH, OPTaHW30BBIBATH JCHCTBUS
no e€ JOCTIXKEHUIO: paclpeleNisiTh poiu, oOCyXJaTh MPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITIOJIHSITH CBOKO YacTh pa0OThI, IOCTUTAsi KaUeCTBEHHOTO Pe3ysibTaTa o
CBOEMY HaIlpaBJICHUIO U KOOPJUHHUPYS CBOU JICUCTBUS C IPYTHUMU WICHAMU
KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa B OOUIMU MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITETLHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
IUTsE petieHust GU3NYECKUX 3HAHUM;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHATHE peUIeHUN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYWHBI  JOCTWIKEHUS  (HEJTOCTHKEHHS) PE3yJIbTaTOB
JeSITEHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEeKa B XO/€ CIopa UK AUCKYCCUH HA
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU perieHUH (HU3NUECKUX 3a/1a4 WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHUSA: (PU3MYECKHE U  XUMHYECKHUE  SIBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIAs
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEpPHOE  JIBUKEHHUE, HWHEPIHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIJIEHHOM OCBHIO
BpallleHUs, TIepeiada IaBieHUs TBEPABIMU TEJIaMU, )KUIKOCTSIMU U ra3aMu,
aTMoc(epHOE [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAIEHUS MEXaHUYECKOU
SHEPIuM) IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3UUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOTO JIaBIICHUS Ha XKUBOW OpraHu3M, IUIaBaHHE PHIO, pblYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeMMuuHbI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPEIIHSsI CKOPOCTh, CHJIA YIIPYT'OCTH, CHJa TSIKECTH, BEC TEIA,
cujia TpeHus, AaBjieHue (TBEPAOro Tena, KUIKOCTH, T'a3a), BHITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
K03} (OUIIMEHT TIONE3HOTO JACHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMaJbHAsl dJHEpPrusi), NIpU ONHCAHUU TPABUIBHO TPAKTOBATh
(bu3HUeCKHil CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAYCHUS U €THHUIIBI
¢u3nUecKknX BEIWYWH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BEJIMYHMHY C JAPYTMMU BEIWYMHAMH, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS M MPOLECCHI,
WCIIOJb3ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMmesa, MPaBUJIO paBHOBECHUs pbiyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYeCKOM
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BhIPAKECHUE;

O0OBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3amadyd B 1—2 JeHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolIMe (DU3MUYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
yCJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]a4, OICHUBATh PEATUCTUIHOCTh
MOJIy4EeHHON (DU3UUECKOU BEITUUNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoiokKeHue (TUIOTE3Y), pa3IndyaTh U MHTEPIPETUPOBATH MOJTYUCHHBIN
pe3yNbTaT, HaXOAWUTh OMIMOKKM B XOJI€ ONBITA, JeJaTh BBIBOJABI MO €r0
pe3yabpTaTam;

OPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
(bu3HUECKUX CBOMCTB Tell: GOPMYITUPOBATH MPOBEPSEMbIE TPEANOIO0KEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3alIUCHIBATh X011
ombITa U GOPMYITHPOBATH BHIBOIBL;

BBINIOJIHATh MpPSMbIE M3MEPEHUS PACCTOSAHUS, BPEMEHHU, MAaCChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
M(pOBBIX TPUOOPOB, 3alUCHIBATH ITOKAa3aHUs TPUOOPOB ¢ YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JBUXKYILETOCS TeJa OT BPEMEHU IBUKEHUS TeNa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMa
NOTpyKEHHON YacTH Tesla U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara U OJOKOB), y4acTBOBATh B
IJJAHUPOBAHUM y4eOHOrO UCCIEOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeJIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



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

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECKUX BEIWYWH (IUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XKEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAYs TNPEIIOKEHHON WHCTPYKIIUU: TPH BBITIOJHCHUH
U3MEpEeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHNE NCKOMOU BEITMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKUX SIBICHUI U HEOOXOUMbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH  TpUMEpHl  (HaXoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs M COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIEH Cpele;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uHpopManuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetn VHTepHeT, BiameTpb mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeodpazoBaHust HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO IeTIaTh KPaTKHUE COOOIIEHUS O PE3yJIbTaTax MPOSKTOB HIIH
y4eOHBIX UCCIIENOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN
MOHATUHHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHHUE
MpE3CHTALNEN;



IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHWEM IUJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JE€ATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.
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1.2 B ITHIHLL 2 1 https://m.edsoo.ru/7f41
6194
EcrectBeHHOHAYY bubnuorexa [JOK
1.3 HBII METOJI 2 1 https://m.edsoo.ru/7f41
MO3HAHUSI 6194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
Crpoenue
2.1 BemeCTRA 1 https://m.edsoo.ru/7f41
m 6194
JIBr>keHue u bubnuoreka [JOK
2.2 B3aMMOJICHCTBHE 2 1 https://m.edsoo.ru/7f41
YacTHUIl BelleCTBa 6194
ArperatHbie bubnuoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f41
BEIIIECTBA 6194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3auMoeiicTBUE TeJl
bu6mmoreka [JOK
MexaHu4deckoe
3.1 3 https://m.edsoo.ru/7f41
JIBHKCHUE 6194
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Vnepuus, Macca bubnuoreka [IOK
3.2 ’ ’ 4 1 https://m.edsoo.ru/7f41
IUIOTHOCTH 6194
bubmuoreka [IOK
3.3 Cuita. Buns! cuin 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no pazgeny 21

Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB

[laBienue.
[Tepenaua
JTaBIICHUS bubmmoreka [{OK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f41
TEJIaMH, 6194
KUJKOCTIMH U
razamu
bu6moreka [IOK
JaBnenue
4.2 K IKOCTI 5 https://m.edsoo.ru/7f41
A 6194
bu6moreka [IOK
AtmocdepHoe
4.3 aBJ'IeH(Ii/)Iep 6 https://m.edsoo.ru/7f41
A 6194
[elictBue
YKUJIKOCTH U Ta3a bubmorera [JOK
4.4 . 7 1 3 https://m.edsoo.ru/7f41
Ha MOTPYKEHHOE B
6194
HUX TEJIO
Hroro mo pazgeny 21

Pa3znesa 5. Pabora u MOIIHOCTL. JHeprus

bu6mmoreka [JOK
PabGora u
5.1 MOLIHOCTE 3 1 https://m.edsoo.ru/7f41
m 6194
MocThe bubmuoreka [{OK
5.2 MS CAHUAMLL 5 1 https://m.edsoo.ru/7f41
6194
bubmuoreka [{OK
Mexannueckas
5.3 SHEDIA 4 1 1 https://m.edsoo.ru/7f41
P 6194
Hroro no paszneny 12
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 12
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka: 7-i knacc: 0a30BbI ypoBEHb: yueOHUK, 7 kinacc/ [leppimkun .M.,

NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
boponun M. H. ®usuka. YMK 1511 OCHOBHOM HIKOJIBI [ DJIEKTPOHHBIN pecypc] :
/-9 knaccol. MeToauueckoe nocobue ais yuurens / ABrop coctaButens: M. H.

bopoaun.—Oun. u3g.— M. : BUHOM. JlaGopatopus 3nanuii, 2013.—72 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru
http://school-collection.edu.ru/
catalog/
http://class-fizika.narod.ru/
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