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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
(GU3MKK Ha NEATEIbHOCTHOM OcCHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo ¢Qusuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (u3HUecKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEJOCTaBsieT Hauboliee sICHbIE
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe y 00y4Jaronnxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE IOKA3aTeIbCTBA JIJIst
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpenenensl B Konuenmum mnpenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus puznku:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe TO3HaHUSA W (OPMHUPOBAHUE
MCCJIEIOBATENIBLCKOIO0 OTHOIICHHS K OKPYXKAIOLIUM SIBIICHUSIM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;
pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyaymend npodheccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
3TOM HalpaBJICHUHU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNe YMEHHUH ONUCBhIBATH W OOBACHATH (PU3UUYECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA
OCBOCHHME METOJOB PELIEHUs MPOCTEUIINX PACYETHBIX 3a/lady C MCIHOJb30BaHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
n1abopaTopHble padOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHANTBHON IeATeIbHOCTH, CBSI3aHHBIMH C
(Gbu3MKONW, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(buU3MYECKO HAYKH.

Ha w3yudenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus OTBOAMTCS B 7 Kiacce — 68 wacoB (2 waca B HEJENIO)

[Ipennaraemspiii B mporpaMMe no (u3MKe MepedyeHb JadopaTOPHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
oOyuJarommxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHMi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COAEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

dusnka — HayKa o npupoje. ABinenus: npupoasl. OUnyeckue sIBICHUS: MEXaHUYECKUE, TEIIOBBIC, AIEKTPUUECKUE,
MarHUTHbIE, CBETOBBIC, 3BYKOBBIC.

®uznueckne BenuuuHbl. M3Mmepenue dusznueckux BenuuuH. Pusnueckue MpuoObopsl. [lorpemHocTh M3MEpeHUH.
MexayHapoiHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKM H3y4aroT Npupoay. EcTecTBEHHO-HAay4HBIM METOJ] TMO3HAHMUS:
HaOJII0/ICHNE, TTIOCTAHOBKAa HAYYHOr'0 BOIPOCA, BBIABMIKEHUE TUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOroaeMoro sipiieHus. Onucanue PU3NUEeCKUX SBJICHHUH C TOMOIIbIO MOJIENEH.

Jemoncmpayuu.

MexaHnueckue, TEMIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckue npudOPsI U MPOIEAYpa MPSIMBIX U3MEPEHUN aHATIOTOBBIM U ITU(PPOBBHIM MPHUOOPOM.
Jlabopamopuvie pabomul u onvimel.
Omnpenenenune 1EHbI IeTICHUS MIKaJIbl U3MEPUTEILHOTO TTpUbdopa.
N3mepenue pacCTOsIHUN.
N3mepenne 00bEMa JKUIKOCTUH U TBEPAOTO TENa.
Onpenenenue pa3MepoOB MalbIX TEN.
N3mepenue TemMnepaTypbl IpU MOMOIIHU KUJIKOCTHOTO TEPMOMETpa U AaTUMKa TeMIEpaTyphl.
[IpoBenenwue uccne0BaHms O MMPOBEPKE TUIIOTE3bI: NATLHOCTH MOJETA IMIApUKa, MYIIEHHOTO TOPU30HTATILHO, TEM OOJIBIIIE,
4yeM OoJIbIIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBeJCHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTRA.

JBwxenue dvactui, BemiecTBa. CBsI3b CKOPOCTH JBMIXKEHHUSI YaCTHI[ C TemIlepaTypoil. bBpoyHOBckoe nBuUKEHHE,
muddy3us. BzanmoelicTBre 4acTUIl BEMIECTBA: IPUTSKEHUE M OTTAIKUBAHHE.



ArperatHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE ra30B, KUJIKOCTEW U TBEPABIX (KPUCTALIMYECKUX) Tesl. B3anMocBs3b
MEXIy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHYKCHHUSI.
Hab6mronenue nuddysun.
HabGnronenue siBjaeHui, 00bSICHAIOMUXCSA TPUTSHKEHUEM HIIA OTTAIKUBAHUEM YacTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

Ornenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OmnbITHI 110 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHNUS I'a30B.
OnpITB IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO NPUTSKEHHUS.

Paznen 3. /IBukeHue U B3auMOACHCTBHE TeJl.

Mexanudeckoe aBMKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHKeHHE. CkopocTb. CpenHsst CKOpPOCTb IpH
HEPAaBHOMEPHOM JIBM>KEHUU. Pacuér myTu v BpeMEeHU JBUKEHHS.

SIBnenne nHepuuu. 3aKOH MHEPIMU. B3anmonencTBre Tell Kak IpUYMHA U3MEHEHHSI CKOPOCTH ABHKEHUS Tell. Macca
KaK Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumoneucTBust Tes. Cuiia ynpyroctd U 3akoH ['yka. M3mepeHue cuibl ¢ OMOUIIBIO
JUHAMOMeETpa. SIBleHue TAroTeHus U cwia TskecTd. Cuia TSKECTH Ha Apyrux IuiaHetax. Bec Tena. HeBecomocTsb.
CrnoxeHue CHJl, HallpaBJICHHBIX 110 OJHOU mpsiMoil. PaBHoaelicTBytomas cuii. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHHE
nokos. TpeHne B IpUpOJE U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TETa.

W3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKECHHS.
HabGnronenue siBjeHUST MHEPIIHUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.



Jlabopamopnwie pabomul u onvimeul.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHMsS (IIApUKa B JKUJIKOCTH, MOJEIU 3JIEKTPHUYECKOTO aBTOMOOWIS M Tak
najee).

OmnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa M0 HaKJIOHHOM TIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OmnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEHUS (IeopMaIiui) MPY>KUHBI OT MPUI0KEHHON CHIIBI.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHHsI CKOJIBKEHUS OT BECa Tella M XapaKTepa CONPHUKACAIOIIUXCS
ITOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHbBILIEHUS M YBEIMUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTb J1aBJICHUS Tra3a OT 00bEMa,
temneparypsl. [lepenaya naBneHus TBEPABIMU TEJIAMU, )KUAKOCTAMHU U razamu. 3akoH Ilackans. [lHeBMaTHYeCKrEe MAIIMHBI.
3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT TiyOuHbl. ['mapocratnueckuii napanokce. Coodmaromuecs cocynbl. ['uapapnnueckue
MEXaHU3MBI.

Atmochepa 3emun u armochepHoe nasienue. [IpuduHBI CyliecTBOBaHUS BO3MYIIHOW 00070uku 3emiu. OmbIT
Toppuuennu. U3mepenne arMmochepHOro JaBiaeHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJl YyPOBHEM MODS.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleficTBUE XKUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BeiTankuparomas (apxumenoBa) cuia. 3akoH Apxumena.
IImaBanue Ten. Bo3ayxoruiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckuit mpecc.

[IposiBieHune neicTBrst aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U MIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIBI BECY BBITECHEHHOMU KUJIKOCTH.

VYcnoBue maBanus Teil: MJIABAHUE WM MIOTPYKEHUE TEJl B 3aBUCHUMOCTHU OT COOTHOLICHUS IIJIOTHOCTEU TEJIA U )KUJIKOCTH.



Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEprusi.

Mexanuueckast padota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: phIuar, OJ0K, HAKJIOHHAsA IUIOCKOCTh. [IpaBuio paBHOBecus pbruara. [IpumeHnenue mpaBuia
paBHOBecHUs pbluara k 0J10Ky. «3o0sotoe npaBuiio» mexanuku. KI1JI npocTeix Mexanu3zmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckasa sHeprus. KuHetndeckass M moTeHUHMandbHas 3Heprus. [IpeBpamieHne OJHOrO BHIA MEXAHUYECKOU
DHEPI'UM B APYroM. 3aKOH COXPAHECHHS DHEPTUH B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenue pabOThI CUITBI TPEHUS ITPU PABHOMEPHOM JIBMXKEHHH TEJ1a IO TOPU30HTAIIbHON TOBEPXHOCTH.
HccenenoBanne ycioBHUl paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

N3ydyenne ¢(uU3MKM Ha YpOBHE OCHOBHOIO OOIIEr0 0Opa30BaHUsl HAMpaBiICHO Ha JOCTHXKEHUE JUYHOCTHBIX,
METamnpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pe3ynbrare uzydeHus: pu3MKu Ha ypoBHE OCHOBHOT'O 00111ero 00pa3oBaHus y o0yyaroierocst 0ynyT cpopMmupoBaHsbl
CJIEYIOIIME JIMYHOCTHBIE PE3YJIbTAaThl B YACTH:
1) naTpUOTHYECKOr0 BOCIIUTAHUS:
— IPOSIBJICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKU;
— [IEHHOCTHOE OTHOIICHHUE K JOCTUKEHHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpaIaHCKOI0 M T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS



— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCY>KJIE€HHUU OOIIECTBEHHO 3HAYMMBIX M STUYECKHUX MPOOJIEM, CBA3AHHBIX C
MPAKTUIECKUM MMPUMEHEHUEM JOCTIKCHUN (PU3UKH;

— OCO3HAHUE BaXKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIOB B AEATEIBHOCTUA YUEHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCHPUSITHE SCTETUYECKUX KadyecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOTO TIOCTPOCHHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO O3HAHUA:

— OCO3HaHME IEHHOCTU (PU3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHs TEXHOJIOTHH,
BAKHEMIIIEN COCTABIAIOMIEN KYIbTYPBHI;

— pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEPECA K UCCIIEI0OBATEIbCKOMN AESTEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbsl H IMOIIUOHAIBHOT0 0JIATONIOJYy YU

— OCO3HaHHE IIEHHOCTHU O0€30IMacHOro o0pas3a *XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXXHOCTH TPABUII
0e30macHOr0 TMOBEJIEHUS Ha TPAHCIOPTE, HA JOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM OOOPY/IOBaHHEM B JOMAIITHHX
YCIIOBUSIX;

— c(hopMUPOBAHHOCTH HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa y IPyroro 4esioBeKa;
6) Tpy10BOI0 BOCIIMTAHMSL:

— aKTMBHOE€ Y4YacTHE€ B PEIICHUU MPAKTUUYECKHUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM OpraHu3aliy, ropoja, Kpas)
TEXHOJIOTUYECKOW U COLIMAIbHON HAaNPaBJIEHHOCTH, TPEOYIOIMX B TOM YUCIE U PU3NYECKUX 3HAHMIA;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOo(deCcCuii, CBSI3aHHBIX C (PU3UKOU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMUSA

— OpUEHTAIMs Ha MPUMEHEeHHE (PU3MUECKUX 3HAHUM JIJIsl PEIICHHS 3a7a4d B 00JIaCTH OKPY KarOIIeH cpeibl, IIIaHUPOBaHUS
MOCTYIKOB U OLICHKH WX BO3MOKHBIX TTOCJICICTBUM SISl OKPY’KAIOIIEH CPEIbl;

— OCO3HaHUE TII00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIeM U IMyTeH UX perieHus;

8) ajanTanuu K U3MEHAIONIUMCH YCIOBUAM COIUAJIBHOMH U MPUPOJIHOM Cpebl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUU TPU BBHIMOJHEHUH HCCICAOBAHUM M TPOEKTOB (DU3UYECKON HAMpPaBICHHOCTH,
OTKPBITOCTb OMBITY Y 3HAHUAM JPYTHUX;



— IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTHUUECKYIO AESITEIbHOCTD;

— NMOTPEeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4HClIe (OPMYIUPOBATH UJIEH, TOHITHS, TUIIOTE3bl O (PUBUYECKUX
O00BEKTaX U SBJICHUSIX;

— OCO3HaHue Ae(PUIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEN B 001aCTU (DU3HKHU;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUHU HOBBIX (PU3MUECKUX 3HAHUM;

— CTPEMJIEHUE aHAJIM3UPOBATH U BBIABIISITH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA K IKOHOMHKH, B TOM YHCJIIE C UCTIOIb30BAHUEM
(bu3NYEeCKUX 3HAHUI;

— OLIEHKA CBOMX JICHCTBUI ¢ yU€TOM BIIMSHUS HA OKPY>KAIOILYIO CPEy, BOZMOKHBIX INI0OATBHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOeHUs MPOrpaMMbl o (PU3KMKE HA YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus y o0ydarouierocs: 0yayT
chOpMHpPOBaHbI MeTAMNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbIE YHUBEpCAIbHBIC YYCOHBIC JIEWCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUEOHbIE ICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YU€OHbIE ICUCTBUS.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBUS:
BBISIBIIATH U XapaKTEPHU30BaTh CYNISCTBEHHBIC TPU3HAKH O0BEKTOB (SBJICHUN);
yCTaHABJIMBATh CYIIECTBCHHBINA MPU3HAK KIacCU(UKAIIIN, OCHOBAHUS ISl 0000IIEHNS U CPaBHEHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pacCMaTpUBaeMbIX (DaKTaX, MaHHBIX W HAOIIOACHUSAX, OTHOCSIIUXCS K
(bU3UYECKUM SIBIICHUSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YYCHHH (PU3WYECKUX SIBICHWW W TPOLIECCOB, JENaTh BBIBOJBLI C
WCITOJIb30BAaHUEM JEAYKTUBHBIX M WHIYKTHBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX (PU3HUECKHX
BCJINYMH;
CaMOCTOATENILHO BBHIOMPATH CIOCO0 perieHns yueOHon Gpu3nueckoi 3a1aun (CpaBHEHNE HECKOIBKUX BAPUAHTOB PEIICHMUS,
BBIOOP HaMOOJIEe MOIXOAIIETO C YYETOM CAaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBaTe/bCKue AeiCTBHA:
MCITOJI30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHYy OIBIT, HECIOXKHBIA (U3MUECKUN HKCIEPUMEHT, HEOOJbIIOEe
uccien0BaHne (PU3NYECKOTO SBIICHUS,
OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTH MHGOPMAIIHIO, TOJYUYCHHYIO B X0/I€ UCCIEI0BAaHUS WK SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (OpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO HAOIIOCHUS, OIBITA,
UCCJIEI0BAHNUS;
IPOrHO3UPOBATh BO3MOXKHOE JlajlbHENIIEe pa3BUTHE (PU3NUECKUX IPOIIECCOB, a TAKXKE BBIABUTATh MPEAIOIOKEHUS 00 X
Pa3BUTHHU B HOBBIX YCJIIOBUSAX M KOHTEKCTaX.

Pabora c nndopmanueii:
NPUMEHSATH PA3JIMYHbIE METObI, THCTPYMEHTBI U 3allpoChl MPU MOUCKE U 0TOOpe MH(POPMALMKU WU JAHHBIX C YYETOM
MPEIOKEHHONU y4eOHOM hr3ndecKo 3a1auu;
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJIbHYIO (POpMY MpeICTaBieHUs MHPOPMAIMU U WILTIOCTPUPOBAThH pellaeMble 3aJ1auu
HECJIOKHBIMU CXEMaMHM, TMarpaMMamMu, HTHOW rpauKoi U MX KOMOMHALUSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:
B X0JI€ 00CYX/IeHUSI yueOHOr0o MaTepuaia, pe3yabTaToB Ja00paTOPHBIX PadOT U MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY
oOcy>k7aeMoll TeMbl U BBICKA3bIBaTh WJEU, HALCJICHHbIE Ha pEIlEHUE 337aud U MoJJepxaHue OJarokeaaTeIbHOCTU
OOIICHUS,
COIOCTABIISATh CBOM CYKJIEHUS C CY>KICHUSIMU IPYTUX YYACTHUKOB JUanora, 0OHapy>KUBaTh pa3In4yie U CXOACTBO MO3UIUH;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTATHI BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIE0BaHUs, IPOCKTA);
NOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHON U HHAUBUAYATbHON paOOThI IPU PEIICHUH KOHKPETHOM (PU3UYECKOM
pOOJIEMBI;
NPUHUMATh 1IeJId COBMECTHOM JEeSATENbHOCTH, OPraHU30BbIBATh NEUCTBHUS MO €€ JOCTHXKEHHUIO: paclpenessiTb pPOJ,
00CYX1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;



BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3yJbTaTa MO CBOEMY HAIMpPABICHHUIO U KOOPIUHUPYS CBOU
JEUCTBUS C APYTMMH YJICHAMU KOMaH/IbI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIa/1a B OO MPOAYKT MO KPUTEPHSIM, CAMOCTOSTENILHO CHOPMYITUPOBAHHBIM Y4aCTHUKAMU
B3aUMO/ICHCTBUA.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:
BBISIBIISAATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOIIUX JJI PEIICHUs PU3NUECKUX 3HAHUM;
OpPHUEHTHUPOBATHCS B PA3IMYHBIX TIOJIX0/1aX MPUHATHS PEIICHUH (MHANBUIYATbHOE, IPUHSATHEC PEIICHUS B TPYTIIIE, TPUHATHE
pELIeHHI rPyIIoN);
CaMOCTOSATEIFHO COCTABJIATH aITOPUTM PEIICHHS (DU3UICCKON 3a1aud WM TUIaHA WCCIICIOBAHUSA C YUETOM HMMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh Mpe/ijlaraeMble BAPUAHTHI PEeIICHUMN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYaIluy U TIpeajiaraTh MIaH e€ N3MCHCHHUS;
OOBSCHATH MPUYNHBI JOCTHKEHUSI (HEOCTHXKEHHMSI) PE3YIbTaTOB JIEATEIIbHOCTH, J1aBaTh OIIEHKY MPUOOPETEHHOMY OMBITY;
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTH (B TOM YHCJI€ B XOJ BBITIOJHEHUS (PU3MYECKOTO HUCCIEAOBAHUS WM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIMTMOOK, BOSHUKIITUX TPYTHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yiIbTaTa A U YCIIOBHUSM;
CTaBUTH €05 HAa MECTO JPYTOro YeJIOBEKa B XOJI€ CITOpa WU TUCKYCCHH Ha HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS
U JIOTHKY JIPyTOTO;
MPU3HABaTh CBOE MPABO HA ONTMOKY MpH pElIeHUHN (U3UUECKUX 3a7a4 WM B YTBEPKACHHUSIX HA HAYYHBIC TEMBI U TAKOE K€
IPaBo APYTOTO.

IHNPEAMETHBIE PE3YJIBTATBI



K koHIly 00y4yeHus B 7 Kjacce mpeIMeTHbIC pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTh
y 00y4arommxcs yMEHUM:
WCITOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYCCKHUE SBIICHUS, HAOIIOJACHUE, YKCIIEPUMEHT, MOJIEIb, TUIIOTE3a, CIMHUIIBI
bu3MUecKkux BEIWYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMs BellecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe IBUKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOJUWHEHHOE), TPAaeKTOpHs, PaBHOACHCTBYIOIIAs CHUIA,
nedopmarus (ynpyrasi, maacTHueckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;
paznuyath sBiaeHUS (Au@Qy3us, TEMIOBOE [BUKEHHE YaCTHUI[ BELIECTBA, PABHOMEPHOE JBMKEHUE, HEPAaBHOMEPHOE
JBH>KCHUE, UHEPILINS, B3aUMO/JICHCTBUE TEII, PABHOBECHUE TBEP/IBIX TEN C 3aKPETUIEHHOM OCHIO BpaILlEHHUS], ITepeaya JaBICHUs
TBEPJBIMU TEJIAMU, KUJKOCTSIMHU U Ta3aMu, aTMOc(hepHOe JIaBlieHUe, MJIaBaHUE TEJI, MPEBPAICHUS] MEXaHUYECKOW YHEPTUN)
0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM YuCie PU3NUECKUE SBJICHUS B
MIPUPOJIC: TPUMEPHI ABUKEHUSI C PA3JIMUHBIMUA CKOPOCTSIMU B dKUBOU M HEKUBOU PUPO/IE, NEUCTBUE CUITBI TPEHUS B IPUPOJIE
U TEXHHKE, BIUSHUE aTMOC(PEPHOro JIaBJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYard B TEJE YeNOBEKa, MPU 3TOM
MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B yUeOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PU3NYECKUX SIBIICHUN;
OMKCHIBATH U3YUYECHHBIE CBOMCTBA TEN U (PU3NUECKUE SIBJICHUS, UCTIONb3Ys (PU3NUYECKUE BEIMUMHBI (Macca, 00bEM, INIOTHOCTh
BEILECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIA YIIPYTOCTH, CUJIa TSXKECTH, BEC T€Ja, CUJIa TPEHUs, 1aBJICHUE
(TBEpIOTO TeEmNa, KUIKOCTH, ra3a), BHITAJIKMBAIONIIAS CHJa, MEXaHUYeCKask padoTa, MOIIHOCTD, IJIEYO CUJIbI, MOMEHT CHJIbI,
KOA(DPHUIIMEHT MOJIE3HOTO MEHCTBUSI MEXaHU3MOB, KUHETUYECKAsl M MOTEHIIUANIbHAS SHEPTHsI), TIPU OMHCAHUH TPABHIHHO
TPaKkTOBaTh (PU3UYECKUN CMBICI MCIIOIB3yEMbIX BETUYHH, UX 0003HAYEHUS W €AUHUIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYIO (U3WYECKYIO BEJIUYUHY C JIPYTUMHU BEJIUYMHAMH, CTPOUTH TpapuKU H3y4YEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;
XapaKTEePU30BaTh CBOWCTBA Tel, (DU3WYECKUE SBJIICHUSI W TMPOIECCHI, UCMOJIb3YS MpaBHAa CIOKEHUS CUJ (BIOJIh OJTHOM
npsmoit), 3akoH ['yka, 3akon [lackans, 3akoH ApxwMmena, MPaBHJIO paBHOBecHs pbryara (0J0Ka), «30JI0TOE MPABUIIO
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUIECKOW SHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aMHUCHIBATH
€ro MaTeMaTUYECKOE BhIPAKEHUE;
OOBSICHATh (UBMYECKHE SIBJICHHUS, TMPOIECCHl U CBOMCTBA TeJ, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISTH MPUUYNHHO--CICJICTBEHHBIE CBS3H, CTPOUTh OOBsACHEHHWE H3 1-2



JOTHYECKUX IIaroB ¢ Omopod Ha 1—2 U3y4eHHBIX CBOMCTBa (PU3MYECKUX SBICHHUM, (U3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemiats pacu€THbIe 3a1a4 B 1—2 NeHCTBUS, UCTIOIB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (PU3MUECKUE BETUYMHBI: Ha
OCHOBE aHajJM3a YCJIOBUS 3aJaud 3alUChIBATH KPATKOE YCJIOBME, MOJCTABIATH (PU3NYECKUE BEIUYMHBI B (HOPMYIBI U
IPOBOANUTH PacuéThl, HAXOAUTH CIIPABOYHBIE JaHHbIC, HEOOXOAMMBIE JJI PELICHUs 3ajad, OLIEHWBATh PEATTMCTUYHOCTD
MOJTYYeHHOU (PU3NYIECKON BETUIMHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIM (PU3UYECKUX METOJOB, B ONUCAHUU HUCCIEIOBAHUA
BBIJIEJISITH MIPOBEPSEMOE MPEAOIOKEHUE (TUIIOTE3Y), pa3IndaTh U UHTEPIPETUPOBATh MOJYyUYEHHBIH pe3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €70 PE3ybTaTaM;

IPOBOJUTH OIIBITHI 10 HAOJIIOJICHUIO (PU3NYECKUX SIBJICHUN WM (PU3NUECKUX CBOMCTB Te: (pOpMyIHpOBaTH MPOBEPSEMBIE
MPEANOJIOKEHN, COOMPATh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 OO0OpYIOBAaHMS, 3alHMCHIBATH XOJ OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITNIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcChl Teja, 00bEMa, CUIIBI U TEMIIEPATypbl C HCIOJIb30BAaHUEM
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3AMUCHIBATH MMOKAa3aHUsI MIPUOOPOB C YUETOM 3aJaHHON abCOIIOTHON MOTPEITHOCTH
U3MEPEHUN;

IIPOBOJUTH UCCIIEOBAHKNE 3aBUCUMOCTH OJTHOM (DU3NUECKOM BEIMYUHBI OT IPYroil C HCHOIb30BAHUEM MPSIMbIX U3MEPEHUN
(3aBHCHMOCTHU ITyTH PAaBHOMEPHO JBUKYILETOCS TeJla OT BPEMEHH JIBUKEHUS TeJa, CUIIbl TPEHUS CKOJIBKEHUS OT Beca Tea,
KayecTBa OOpabOTKH IMOBEPXHOCTEW TN W HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHHUS TEJl, CHJIbI
YIOPYrOCTH OT YIJIMHEHHs] MPYXKUHBI, BBITAJIKUBAIOLIEH CHUJIBI OT 00bEMa MOTpYXKEHHOW 4YacTU Tejla U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€ja, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUM IJIaBaHUS Tel,
YCIIOBUI paBHOBECHS pblyara u OJOKOB), y4aCTBOBATH B TUIAHUPOBAHUU Y4EOHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEeysI TPEJIOKEHHOMY IIIaHy, GUKCHUPOBAThH PE3yNIbTAaThl HOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJE MPEATIOKEHHBIX TaOJIUI] ¥ IpaUKOB, JEIaTh BEIBOJIBI 10 pPE3yJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTH KOCBEHHbBIE U3MEPEHUS (PU3MUECKUX BEJIMUMH (IUIOTHOCTh BEIIECTBA XKUAKOCTU U TBEPAOIO Teja, CHJIa TPEHUS
CKOJIBKEHMUSI, 1aBJICHHUE BO3/1yXa, BBITAJIKUBAIOLIAs CUJIa, IEUCTBYIONIAs HA MOTPYKEHHOE B )KUJIKOCTh TeJ0, KOG UIIMEHT
MOJIE3HOTO JIEUCTBUSI MPOCTHIX MEXAHU3MOB), CIAEAYS MPEAI0KEHHOW MHCTPYKIIUU: TIPU BBITIOJIHEHUH U3MEPEHUI cOOMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHUE UCKOMOW BEJIMYMHBI,



coOJTI0IaTh TIpaBUjIa TEXHUKH O€30MaCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYTOBAHUEM;

yKa3bIBaTh MPUHLHUIIBI JEUCTBUS NPHUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIAIOIINEC
cocyibl, 0apoMeTp, pblyar, MOABMKHBINA 1 HETIOABMKHBIN 070K, HAKJIOHHAS TJI0CKOCTH;

XapaKTepU30BaTh MPUHIIMUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONUCAHUs (B TOM
YUCJe: MOJALIUIHUKA, YCTPOKWCTBO BOJONPOBOJA, TMAPABIMYECKHUN IMPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcoc,
apeoMeTp), UCTIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3NUYECKUX SBICHUM 1 HEOOXOAMUMbIE (PU3NUECKHe 3aKOHBI M 3aKOHOMEPHOCTH;
MPUBOJUTH MPUMEPHI (HAXOAUTh MHQPOPMAIMIO O MPUMEPAX) MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEHEBHOM KU3HU NIl 0OecrieueHus] 0€30MacHOCTH MpU O0pallleHuHd ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHUS 3/I0POBBS U COOJIIOJIEHUSI HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOLLEH Cpe/Ie;

OCYHIECTBJIATh OTOOp MCTOYHMKOB MHGOpManmu B VIHTepHETE B COOTBETCTBUU C 3aJaHHBIM MOUCKOBBIM 3allpOCOM, Ha
OCHOBE UMEIONIUXCSl 3HAHUN U MyTEM CPaBHEHUS Pa3IMYHBIX MUCTOUYHUKOB BBIJEIATH MHPOPMAIMIO, KOTOpas SBISIETCS
POTUBOPEUYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIMOJHEHUN YYEOHBIX 3aJaHUil HAay4YHO--TIOMYJSIPHYIO JUTEpaTypy (U3UYECKOTO COJEp KaHMUs,
CIIPaBOYHBIE MaTEpHalibl, pecypchl ceTu WHTepHET, BianeTh NMpuéMaMy KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIKU U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE KpAaTKME MHCbMEHHbIE W YCTHbIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHUKOB HH(POPMALMH
(U3MYECKOro CoJiep KaHusl, B TOM YHCIIe MyOJUYHO JIeNaTh KPAaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WU y4eOHBIX
WCCJICIOBAHUM, TIPH 9TOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIM TMOHSATUHHBIN ammapaT Kypca (DU3WKH, COMPOBOXKIAThH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pachpeleisTh OO0S3aHHOCTHM B TpyNmne B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jja4aMH, CICIUTh 3a BBIMOJIHEHUEM IJIaHa JCWCTBUM, aJeKBaTHO OLIEHHWBATh COOCTBEHHBIM BKJIa] B
JEATEIIbHOCTh TPYNIIbI, BRICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

‘ ‘ ‘ KoanuecTBo yacoB




Ne HanmeHnoBaHue pa3ae/ioB U TeM DJIeKTPOHHbIE
n/n NMPOrpamMMbl Beero Kontpoabubie, IIpaktnyeckne (mudposbie)
padoTshI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
bu6mmoreka [IOK
- 2
1 Pu3HKa - HayKa 0 IpupoIe 0 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
2
12 DH3HNCCKHE BEIIMIHHI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcrecTBeHHOHAay4HBIH METO/ MO3HAHUS 0 httos://m.edsoo.ru/ 7416194
Hroro mo pazueny 6
Pasnea 2. [lepBoHayaibHbIE CBeJICHUS 0 CTPOCHHH BellleCTBA
bu6mmoreka [IOK
21 CTpockue BetecTsa L 0 1 https://m.eds00.ru/7f416194
29 JIBr>KeHWE M B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuoteka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 3. /IBukeHre U B3aUMOIeiiCTBHE TeJl
bu6mmorexa [IOK
3 0 1
3.1 Mexanrieckoe ABIKCHAE https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4 0 1
3.2 Mrepuus, macca, m10THOCT https://m.eds00.ru/7f416194
bu6mmorexa [IOK
14 1 2
3.3 Cuna. Bupe cun https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB



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

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 1 bubnunoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBenne KuaKoCTH > 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 AmmocepHoe rasieHHe 0 . https://m.eds00.ru/7f416194
44 JleficTBHE XKUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro mo pasueny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bu6mmoreka [IOK
> Pabora u mompocTs 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocteie Mexanm3mb! > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmueckas SHeprus 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
COT'JIACOBAHO COT'JIACOBAHO

[IpoTokon 3aceqaHust METOAMYECKOTO OO BETUHEHUS
yauTenei MareMatuku u uHpopmarukn MBOY
COIII Nel um. JIsnunesckoro ot 29.08.2023 roga

Nel

PykoBoaurens Jleenen T.I'.

N.0. 3amectutens nupexkropa no YBP
BricTponerosa T. 1.
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