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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30oBaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoMm (enepaibHON paboyeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOyYarolmMXcs M OpraHu3alyi0 HU3yYeHUs
(¢u3MKM Ha JeATeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHbIE CBSA3M E€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAaET pacupeiesieHue yueOHOro Marepuania
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOrO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ ILENbIO OKa3aHUA METOAUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM JUISI  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MMOCKOJIBKY (pU3nUYeCcCKre 3aKOHBI JI€KAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3ydyaeMbIX XHMHUEH, OHWOJIOTHEH, acTpOHOMHEH H (Pu3nIecKoin
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 riaaBHBIX 3a7a4 (U3NYECKOTO 0Opa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAy4YHBIE
JIOKa3aTeNbCTBA JIJIsl TOJTYUEHHUS BBIBOIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojgaBaHusi ydyeOHoro mnpeamera «®PDuszuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronmux
OCHOBHBIE  0011€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPXKAECHHON pelieHueM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nekadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3UKHU JJII PA3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JIEITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenef/i InporpaMmsbl 110 (1)I/IBI/IK€ Ha YpPOBHC OCHOBHOIO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

NprOOpETCHHE YMEHUW OINUCHIBATh U OOBICHATH (DU3MUECKUE SIBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTBHON TEeITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIli ypOBEHb) OTBOAUTCS B 7 Kiacce — 68 yacoB

(2 yaca B HezenIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbL. M3MmepeHue Qusnueckux BenuyuH. Duznyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BHIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHUE
Habmonaemoro sBieHus. Onucanue GU3NUEcKUX SIBICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, DJJICKTPUUECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUS.

2. dusznueckue MPUOOPHI M MPOIIEAYpa MPSIMBIX U3MEPEHHUN aHAJOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pa3MepoB MaJIbIX TEIL.
5. M3Mmepenune Temmeparypbl NpU MOMOIIM JKUIKOCTHOTO TEPMOMETpa U
JNaTYMKa TEMIEPATYpPHI.

6. IIpoBeneHue wuccieqOBaHMs IO MPOBEPKE THUIIOTE3bI: JAIBHOCTH MOJETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJeHHUSI 0 CTPOCHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBSI3b CKOPOCTH JIBMDKEHUS YaCTHI[ C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU U TBEPABIX
(kpucTtamindeckux) Tena. B3auMocBsi3p MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmogenue  gBieHUM,  OOBACHAIONIUXCS  MPUTHKCHUEM  HIIH
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM PSA0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI IO HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMO/IeliCTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aumMmojaeucTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO THUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuj, HalpaBJIE€HHBIX M0 OJHON MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTA PAaBHOMEPHOIO JABWKEHUS (IIapuKa B KUIAKOCTH,
MOJIETIH JICKTPUYECKOTr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuka Io
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TEJL.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsKeHus (Aedopmariun)
MPYXUHBI OT MIPUITOKEHHOMW CHUJIBI.

5. OmnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHMsS Ta3a OT oO0ObEéMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocTtatudeckuit
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emsnn u atMochepHoe aaBieHue. [IpUyuHBI CylIECTBOBaHUSA
Bo3nyuiHOM o6osnouku 3emiu. OmbeiT Toppuuemnnu. M3mepenue atmocdepHOTo
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOro JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT O00BEMA MOrPYKEHHOM YaCTU
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TeJl: IJABAHWE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU

o U A~ w N e

~

OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTH TeNa.

2. OmpeneneHue  BBITAIIKMBAIOMICH  CWIBI, JCHCTBYIOIIEHW Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
NEUCTBYIOIIE Ha TEIO0 B XKUIKOCTH, OT O00bEMA MOrPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTHdeckas M NOTEHIMAJbHAS JHEPTHS.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SHEPTUU B IPYrod. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue paOOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMXKCHHM TeJa
110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycia0BHM paBHOBECHUS pblyara.
N3mepenue KII/I HaKJIIOHHOM MJIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMS] MEXAHUYECKON DHEPIUU.



IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (pu3MKM HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3uku Ha ypOBHE OCHOBHOT'O 00I1ero o0pa3oBaHuUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTh K aKTHBHOMY YYacTUIO B OOCYXKJIEHUM OOIIECTBEHHO 3HAYHMMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX IPHUHIIMIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedIEKCUU, MPU3HAHUE CBOETO IMpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE€ B PEIICHUU NPAKTHUUECKUX 3ajay (B paMKaX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIUX B TOM YHCIE U (UIUUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIs PEIICHHsS 3a1ad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICACTBUM JIJIs1 OKPYKAIOUIEH CPEeIbI;

e — OCO3HaHHME TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKUX MpoOiaeM M MyTel HX
pelieHus;

e 8) ajanTanmuM K M3MEHSOIIMMCS YCJIOBHSM COIHUAJBHOH M TNPUPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICHUCTBUU MPH BBHINIOJHEHUU WCCICIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
eI TCIbHOCTD;,

e —TOTpeOHOCTH B (hOPMUPOBAHUU HOBBIX 3HAHUMU, B TOM UHCIIe POPMYITUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMN U KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHUPOBAHUE CBOETO0 PA3BUTUS B MPHOOPETEHWU HOBBIX (PUIHUYECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH M BBISBIISITH B3AUMOCBSI3H IMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C Y4YE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX ITOCCACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOeHHsA mMporpaMMbl O (U3HKE HA yPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIEC YUEOHBIE JIEUCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBJSITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIIEHU);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO--CIIEICTBEHHbBIE CBS3U NPU H3YYEHUH (U3HUECKUX
SBJICHUN U MPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3AKJIIOUEHUN, BBIJBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEIILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKUX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTH IO CAMOCTOSITEJIBHO COCTaBJICHHOMY TUIAHY ONBIT, HECIIOKHBIN
(U3NYECKUIT AKCIIEPUMEHT, HEOOJIBIIOE WCCIeA0BaHNE (PUINIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TIPUMEHUMOCTb ¥ JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE  JalbHEHIee pa3BUTHE  (DU3MUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATh MPEATIOI0KEHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orOope MH(pOPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M JOPM IPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IMpEaCTaBICHUS
uHpOpMAIlMM W WUIIOCTPUPOBATh peIlacMble 3a7adyd  HECIO0KHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSIMHU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH:

B XOJ¢ OOCYyXJeHHUs y4eOHOro Marepualia, pe3yibTaToB J1a00PATOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U



BBICKA3bIBATh MJIEH, HALIEJIEHHbIE HAa pEUICHUE 3aJayd U NOJJep>KaHHe
0J1aroKeIaTeIbHOCTH OOIICHMS,

COMOCTAaBIATh CBOU CYXACHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YNbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TIPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYaTbHON pabOThl MpU pEHIeHUHM KOHKPETHOW (U3MUECKOU
npo0JIeMBbl;

OPUHUMATh L€ COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JECHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIIOJICH;
BBITMIOJHATH CBOIO YacTh pa0OTHI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMM MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYalUsIX, TPEOYIOIIHNX
TUTsE perieHust GU3NIECKUX 3HAHUI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX MMOAXOAAX TMPHUHATUS  PEIICHHM
(MHIUMBHUIyaIbHOE, TPUHATHE PEIICHHUs B TPYyIMIeE, MPUHSATHE pelIeHUMN
TPYIIION);

CaMOCTOSATEIFHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3a7a9u WIIN
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/jIaraéMble BAPUAHTHI PEIICHUI;
JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(U3UYECKOr0  UCCIAENOBAaHUS WM MPOEKTAa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAaHOBJEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;



CTaBUTh c€0s1 HA MECTO JPYIrOro 4eJIOBEKa B XOJ€ CIOpa WIM IUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATh CBOE NMPABO HA OLIMOKY MPHU PEIICHUH (PU3HYECKUX 3a7a4 WIH
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYroro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUEeCKMe W XUMUYECKUE  SIBJICHMS,
HAOII0JIeHUEe, DKCIEPUMEHT, MOJIENIb, TUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna,  nedopmarnus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznmuuath sBiaeHus (quddysus, TEIIOBOE NBUXEHUE YACTHUIl BEIIECTBA,
paBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHME,  WHEpIHS,
B3aMMO/JICHCTBHUE TEJ, PaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHMsI, Tepejavya JaBlieHUs TBEPIABIMU TeJaMU, KUAKOCTAMH M
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpEeBpalleHUs
MEXaHUYECKOW HEPruH) MO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBJKEHUSI C PA3TUYHBIMU CKOPOCTAMH B XKUBOW M HEKUBOU
OpUpoJe, JEUCTBUE CHIIBI TPEHHUS] B NPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO NTaBJICHUs HA JKMBOW OpPTaHU3M, IJIaBaHWE PhIO, phIuard B
TeJie YeJIOBeKa, MPH STOM MEPEBOUTH MPAKTUIECKYIO 3a7a4y B YUCOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHU;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN U (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckne BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KHMHETUYECKasi W TOTEHIMAIbHAs DHEPrusi), MpU OMUCAHUU MPABHIHHO
TPaKkTOBaTh  (PUBMYECKUA  CMBIC  HMCIOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3HMYECKUX BEJIUYUH, HAXOIUTH (POPMYIIbI,



CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMYUHY C JPYTHMH BEIMYUHAMH,
CTPOUTH Tpa VKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITMYHH,
XapaKTepu30BaTh CBOWCTBAa Tel, (HU3MUECKHE SBICHHUA M MPOIECCHI,
UCIIONIB3YSl TIPaBUJIA CIOXKEHUs CUi (BIOJb OJHOW MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
SHEPruM, MNpU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMHCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POIIECCHI U CBOWCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud TPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISBJISATH MPUYMHHO--CJICICTBECHHBIC CBSI3H, CTPOUTH O0BICHCHHE U3 1—2
JOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SBIICHUH, (PU3NYECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

pemats pacu€THbIC 3amadyd B 1—2 JeHCTBHS, WCIONB3ysS 3aKOHBI H
dopMyibl, cBs3bIBaOIIME (U3UUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJl1a4yl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUYecKue
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACYETHI, HAXOJIUTh CIPABOYHBIC
JaHHBIe, HEOOXOANMBIE JIJISl PEIIeHUs 3aa4, OlEHWBATh PEaTUCTUYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOYKHO pPEHIUTh TpPH TMOMOIIU
(¢u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
NpeanoyoxkeHue  (TUMOTe3y),  pazauyaTh U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOAUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOTIOAEHUIO (PUBMYECKUX SBICHUN  WIH
buzuIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
HPEIOI0KEH!s], COOMPATh YCTAaHOBKY U3 MPENI0KEHHOTO 000py10BaHUS,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C HCIOIb30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TIOKa3aHUS NTPUOOPOB € YUIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
JIPYrol C WCIOJB30BAHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTU IyTH
PaBHOMEPHO NBIDKYIIETOCS Tella OT BPEMEHHW JBWIKCHUS TeENa, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tem
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT TUTOIIA COMPUKOCHOBEHUS TEJI, CUITBI
yIIPYTOCTH OT YJIMHEHHUS TPYKHUHBI, BRITAIKUBAIOMIECH CHUIIBI OT 00BEMA
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ HEe3aBHCHUMOCTHU



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH PaBHOBECHS phldyara W OJIOKOB), Y4acTBOBAaTh B
IUIAHUPOBAHUHM  y4EOHOTO WCCIICIOBAHUS, COOWMpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHUsS, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DHU3UYECCKUX BEIUYHH B BHUJC
NIPEJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIC H3MEPEHHUS (U3MYECCKUX BEIWYUH (IIOTHOCTH
BEIIECTBA JKUIAKOCTH M TBEPAOTO TeJa, CHJIA TPCHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS  CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeEI0, KOIPOHIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOHMpaTh HSKCIIEPUMCEHTAIbHYI) YCTaHOBKY H
BBIYHCIISATh 3HAUCHUE NCKOMOMW BEJTUYMHBL,

COOJFO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETP, COOOIIAIONIUECS COCYIbI, OapomeTp,
pBIYar, IOBUKHBIN M HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JTEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOWCTBO BOJONPOBOJAA, THIPABIMYCCKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, APEOMETP), UCITOJIb3Ysl 3HAHUS
0 CBOHMCTBaX (PUBHYECKUX SBJICHUN M HEOOXOAUMBIC (DU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTH WHQPOPMAIMIO O  IpHMEpax)
PAKTUYECKOTO HCIOJIB30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0pallleHuu ¢ MpUuOopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP WCTOYHMKOB HWH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIUXCS
3HAHUM W TyTéM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpAasi SBISAETCS MPOTUBOPEYMBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

WCITOJIB30BaTh MPHU BBHIMOJHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3WYEcKoro  coAep)KaHWs, CIPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOPMAITUU U3 OJHONW 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMALMK (PU3IUUECKOTO COACPNKAHUSA, B TOM
qyciae MyOJIMYHO JAeNIaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM Yy4eOHBIX MCCIEJOBaHUM, MpPU STOM TIPAMOTHO HCIOJIb30BATh
U3y4YCHHbI TOHATHMHBIA anmapat Kypca (U3UKHA, COMNPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HUCCIEJAOBAHUNA paclpenesnsiTh
00S3aHHOCTH B TpyINIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJECHUCTBUE, YUUTHIBASI MHEHUE OKPYKAFOLIUX.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa

bubmmoreka [IOK
1.1 (6)) - 2
H3Hia = Hayka o MpHpoae 0 0 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 (6)) . 2 1
HSHHCCKHC BEITHHIHBL 0 https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1. E 2 1
3 CTECTBEHHOHAYUYHBIN METOJ MIO3HAHUS 0 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

bu6mmoreka [JOK
21 CTpoetine peliiecTsa 1 0 0 https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 0 1 bubnmuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2 0 0
PETATHBIC COCTOMHI Bemectsd https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHndecKkoe ABMKCHHE 3 0 0 bubmotera [JOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 0 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 (una. Buget cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
bubmmoreka [{OK
41 ATMOCpepHOE JaBIeHie > 0 https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 Alapaierue xKiKoCTH > 0 https://m.edso0.ru/7f416194
43 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 8 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
44 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 0 bubmuorexa [JOK
' TeIaMH, JKUJIKOCTSIMH U ra3aMH https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 TpocTIe MexaHH3MEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
1 ®u3nka — Hayka o npupoje. SABineHus 1 0 0
TIPUPOJIBI
2 duznyecKue SBICHUS 1 0 0
3 dusznyeckne BeInYnHbl. N3mepenue 1 0 0
(bu3NYECKUX BETUYHH.
4 JlabopaTtopHas pabota «OnpeneneHue 1 0 1
LIEHBI JIEJICHUS U3MEPUTENILHOTO Mprubopay
s Mertoibl HaydHOTO No3HaHus. OnucaHue 1 0 0 bu6mmoreka [IOK
(bMBUYECKUX SIBICHUHN C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
6 JlabopaTtopHnas pabora «M3mepenne oobema 1 0 1
Tenay
Crpoenue BemiecTBa. OMbITHI,
7 JOKa3bIBAKOIIME TUCKPETHOEC CTPOCHHUE 1 0 0 Eubmaorexa HOK
P P https://m.edsoo.ru/ff09fe0a
BellleCTBa
JlaGopaTtopHas pabora «3mepeHue
8 a3MEPOB MAJICHBKUX TEII» 1 0 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a013e
JIBUKEHME YacTHI] BELIECTBA
9 B3anMHoOe npuTsKeHuE U OTTaIKUBaHUE 1 0 0
MOJIEKYT
10 ArperatHble COCTOSIHHS BEIIECTBA 0 0
11 OcCo0eHHOCTH arperaTHbIX COCTOSHUM 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BoJbI. O600IIEHNE IO pa3aeny
«[lepBoHaYaIbHBIC CBEICHHUS O CTPOCHHUU

https://m.edsoo.ru/ff0a0378

BEILIECTBA
1 Mexannueckoe aBrxeHue. PaBHoMmepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JBHKECHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 Ckopoctb. EAUHUITBI CKOPOCTH
p JUHIT p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHHU JIBUKCHUS bubmorexa HOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 HMuepums. Macca — Mepa HHEPTHOCTH TEN bubmorexa HOK
DIHA. p p https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. PacdeT Maccel u bu6moreka [IOK
16
o0beMa TeJia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPJIOTO TEIJIa»
18 Pemenne 3agau o treme "I1mOTHOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTUKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
20 SABnenue tarorenus. Cuma TSDKECTH
CBs3b MEXY CUIION TSXKECTH U MacCou
21 tena. Bec tena. Pemenne 3a1ad mo teme bubmorexa HOK
— o A https://m.edso0.ru/ff0al778
Cuna TsKecTH
99 Cuna TsKecTH Ha APYrux IUlaHeTax. bubnnoreka [JOK
du3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
N3mepenue cun. Junamomerp.
P A P bubmuoreka [JOK
23 JIaGopatopHas pabota «I'pagyupoBaHue

NPYXHUHBI U UBMCPCHUC CUJI

https://m.edsoo.ru/ff0al8cc
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ANHAMOMCETPOM>»

bubmuoreka [JOK
24 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuorexa [JOK
OJHOM npsAMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHogeiicTByromas cr"
28 Cuna tpeHus u e€ BUIbl. TpeHue B IpUpoe bubnuoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora «3ydyeHue
29 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS OT bubnuoreka [IOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3aga4d Ha onpenecHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenne 3amag mo Temam: «Bec Temay,
31 «I"padudeckoe n300paKeHUE CHIDY, bubmorexa IOK
& https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CHID»
KonTtponbHas padoTa o TemMam:
39 «MexaHnueckoe IBIKEeHHUE», «Bec Temay,
«I"paduyeckoe N300pasKeHUE CHIDY,
«Cunb»
33 JaBnenue. CiocoObl yMEHbIIICHUS U bubmuoreka [JOK
YBEJIMYEHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue raza. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [JOK
rasa ot 00béma, Temreparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPIABIMHU TEIAMH, bu6mmoreka [JOK

KHUAKOCTAMMU U IrazaMu. 3akon ITackams

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B )KUJIKOCTHU U ra3e, BRI3BAHHOE bubnmoreka [JOK
JICUCTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapienue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiommecs cocyapt https://m.edsm])_.[ ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiiHEeBOM KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUYHHBI €€ bubnuoreka [IOK
cyuecTBoBaHus. Bec Bo3myxa https://m.edsoo.ru/ff0a2b5a
42 N3mepenune arMochepHOTO TaBICHUS. bubmuorexa [JOK
OnbiT Toppuyenu https://m.edsoo.ru/ff0a2b5a
43 3aBUCHMOCTH aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [IOK
BBICOTHI HaJl ypOBHEM MOPS https://m.edsoo.ru/ff0a2da8
bubmuorexa [JOK
44 bapouetp-atieport https:// m.edsocE.I ru/ff0a2fc4
45 Pemenne 3agau mo reme "AtMmochepHoe bubnmuoreka [JOK
nasjeHue" https://m.edsoo.ru/ff0a2fc4
46 JlelicTBUE KUJIKOCTH U Ta3a Ha
MOTPYKEHHbIE B HUX Tela
bubmuoreka [JOK
47 APXIMEA0B2 CHITA https://m.edsocl)l. ru/ff0a3276
JlaGopaTopHas pabora «OnpenencHue
48 BLITaJl'IDKI/IBI:IOH_[epI\/’I CHUIEI, I[efllr)CTI;onmeﬁ Ha bubmiorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKEHHOE B KHJIKOCTH)
49 JIaGopatopHas paboTa 1o Teme bubnuoreka [IOK
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«MccnenoBanue 3aBUCUMOCTH Beca TeNa B
BOJIE OT 00BbEMA NOTPYKEHHOH B KUAKOCTh
4acTH Tena»

https://m.edsoo.ru/ff0a3514

50 [inaBanue ten.Bo3ayxoriaBanue. brbmmorexa LOK
https://m.edsoo.ru/ff0a3a96
[TnaBanue cynos. JlaboparopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa uin
KOHCTPYMPOBAHHE JIOJKHU U OTIPEICIICHHE €
rpy3onobéMHoOCTH"
Pemenue 3anau o temam: «IlnaBanue
52 cyaoB. Bo3ayxonnaBanuey, «JlaBienue l:;fg;;f:g;gﬁﬁf 023654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KonTtponpras padoTa o teme «JlaBienne
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexaritecias padota https://m.edso0.ru/ff0a3f82
bu6mmoreka [IOK
55 MomrocTs. EARHANE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuyétr MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE"
57 IIpocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Pobruaru B TexHuke, ObITY ¥ IPUPOJIE.
58 JlaGopaTtopHnas pabora «lccnenoBanue E;i?;;f;igﬁﬁf% 4780
yCIIOBUI PaBHOBECHUS PbIYara
59 Pemenue 3aga4 no teme «YcCioBus bubmuoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
60 KoadduimenT noneznoro neicTBus
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MECXaHU3Ma

61 Pemenue 3agau o reme "Pabora, 1 0 bubmuoreka [JOK
MortrHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanundeckas sHeprus. Kunernueckas u bubnuorexa [JOK

62 1 0
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHCHHSI MEXaHUYECKOW YHEPTHH 1 0 bubmorexa LHOK

P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepUMEHTaNbHOE OTIpeIeTICHUE

64 W3MEHEHUS KHHETUYECKON 1 1 1
MTOTCHIIMATLHOW YHEPTUH MPU CKAaTHIBAHUN
TeJla MO0 HAKJIOHHOM MIOCKOCTH"

65 KonTtponpHas padota o teme «Pabota u 1 0
MOIIHOCTb. DHEPT U
Peseprubiit ypok. PaGoTa ¢ TekcTamu o bubnuoreka [IOK

66 " " 1 0
TeMe "MexaHHn4YeCcKoe IBIKEHUE https://m.edsoo.ru/ff0a4ee6
PeseprubIit ypok. PaboTta ¢ Tekcramu mo

67 teme "JlaBneHue TBEPIBIX TEII, JKUIAKOCTEH 1 0 bubmorera [JOK

. PA > https://m.edsoo.ru/ff0a4ffe
Y Ta30B
PesepBHbIit ypok. PaboTta ¢ Tekctamu no

68 " " 1 0

teme "Pabota. MoniHoCTh. DHEPrus
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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