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NOACHUTEJIBHAS 3AITMCKA

[lporpamma mo y4eOHOoMy mnpeamery «®Pu3Mka Ha TIPAKTHKE» HA YPOBHE OCHOBHOTO
o0miero oOpa3zoBaHMs COCTABJIEHA HA OCHOBE CIIEAYIOIIHX JOKYMEHTOB:

OCHOBE CIIETYFOLTHUX JTOKYMEHTOB:

—®dI'OC 000, yrB. npukazom Munmnpocseiieius P® or 31.05.2021 Ne 287,

—Ilpukasza MunnpocseuieHus Poccun ot 19.03.2024 N 171 «O BHeceHUM H3MCHCHHI B
HEKOTOpbIe mnpukassl MunuctepcrBa npocseuenus Poccuiickoin @enepanun, KacarouMecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrpaMM HadalbHOro 00wEero oOpazoBaHHUA, OCHOBHOIO
o0Omiero 00pa3zoBaHus U cpeaHero o0mero o0pa3zoBaHUsA»;

—IIpukaza Munnpocsemenus Poccuu ot 09.10.2024 Ne 704 «O BHeCEeHUM H3MEHEHMH B
HEKOTOphle mpuka3zel Munucrepcrsa npocsenienus Poccuiickoin @enepanuy, Kacaroluecs
denepanbHBIX  00pa30BaTENbHBIX MPOTPAMM Ha4albHOTO 00mIero o0pa3oBaHUs, OCHOBHOTO
o01iero odpazoBaHus U cpeiHero o0Iero 00pa3oBaHus»,

—IIpukaza Munnpocsewenuss Poccun ot 18.06.2025 N 467 «O BHeceHHHM HU3MCHCHHH B
HEKOTOpbIE MpHKasbl MuHHcTepcTBa oOpasoBanusi M Hayku Poccuiickoit ®enepauun
MunncrepctBa  npocBeuleHuss  Poccumiickoit  Denepaumu, — kacawomuecs  (pegepalibHbIX
rOCy/apCTBEHHBIX 00pa3oBaTeNbHBIX CTAHAAPTOB HAYAILHOTO OOIEro M OCHOBHOrO OOMIEro
obpazopanus» (3apeructpuposano B8 Muntocte Poccun 17.07.2025 N 82961);

—ITpuxaza MunnpocsemeHuss Poccun ot 08.10.2025 Ne 729 «O BHECEHMHM M3MCHCHUH B
HEKOTOpbIe TMpHKa3bl MunucrepcTBa oOpasoBanusi M Hayku Poccuiickoit @enpepauuu M
Munucrepcrea  npoceeuienuss  Poccuiickoin  @epepanun,  kacarommecs  (peaepanbHBIX
rOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTaHIAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO 0OMIero
oOpaszoBanus U cpejHero ooduero oopazoBaHusm»;

—IIpukaza MunucrepctBa npocsenieHus Poccuiickoit @enepaunn ot 10.11.2025 Ne 808 «O
BHECEHHH HW3MEHEHMH B HEKOTOpble npuKasbl MuHuctepcTBa npocseuieHusa Poccuiickon
@epepaunn, kacarouuecs QeaepalbHbIX 00pa30BaTE/NbHbIX [POrPaMM HavyajlbHOro O00LIEro
obpa3oBaHMs, OCHOBHOTO 00I1Iero 00pa3oBaHus U cpeaHero 0o61iero odpazoBaHusm»;

—®OIT OO0, yreepxa¢HHoi npukazom Munucrepcersa npocsetennd PO ot 18.05.2023 Ne
370 (c ooHOBIeHueM oT 12.07.2023 Ne 74223),

—INonoxkenust o paboyux MporpamMmax yueOHBIX MPEeIMETOB, Y4eOHBIX KYPCOB (B TOM YHCIIE

KYpPCOB BHEYPOYHOH JEATEJBHOCTH), Y4eOHBIX MOJyJeH, pa3pabaTbiBaéMbIX Ha OCHOBE
obnoBiieHHbIx PI'OC u B coorBercTBHM ¢ TpeboBaHusmMu DejiepaibHBIX 00pa30BaTEIBHBIX
MporpamMM Hav4aabHOTO 00MIEero, OCHOBHOTO 00IIero, cpeanero obdiiero obpasosanus ot 16 uroHA
2025 r. Ne 25 (mpuka3s ot 16.06.2025 Ne 107-0).

Conepkanue nporpaMmsl 1o yueOHoMy Kypcy «®Hu3MKa Ha NPAKTUKE» HANpPaB/IEHO Ha
YIOBNIECTBOPEHHUE TMOBBIIICHHBIX 3aMpPOCOB 00ydYalOIIMXCA, CTPEMAMIMXCA K Ooiee riybokomy
OCBOGHHMIO (pM3MUECKMX 3HaHWH, W Ha (QOpPMHUpPOBAHHE ECTECTBEHHO-HAayYyHOH T'PaMOTHOCTH
obyuaromuxca. B mporpamMme y4yuTBHIBAalOTCA BO3MOKHOCTH Y4eOHOro Kypca B peaau3alvu
tpeboBanuii ®I'OC OO0 K MIAHHPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ylbTaTam
00y4eHus, a TaKKe MEKIPEJIMETHbIE CBA3M €CTECTBEHHO-HAYYHBIX Y4eOHBIX INpEJMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHumsL.

[IporpaMma ycTaHaBTHBAaeT pacmpejelneHue ydeOHOro Marepuana, IpeiIaracTt
NPUMEPHYIO  [OC/IE0OBATENLHOCTE HM3YUYEHHS TeM, OCHOBAHHYIO Ha JIOTHKE pa3sBUTHS
NPEeMETHOTO COJICPIKaHUs M Y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yqaromuXCsl.

@u3uKa ABIACTCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YYCOHBIX MPEIMETOB,
MOCKONBKY (PU3HYECKNE 3aKOHBI JIEKAT B OCHOBE NMPOIIECCOB M ABICHUH, M3YHaEMBIX XHMHEH,
ouonorueii, actpoHoMuel U (pu3MUecKoil Teorpadueil, BHOCHT BKIAaJ B €CTECTBEHHOHAYUYHYIO



KapTHHY MHpa, MpeaocTaBisier Hanbonee scHbie 00pas3ibl MPUMEHEHHS HAyYHOTO METoja
IIO3HAHMS, TO €CTh CII0CO0A MOJIYYSHHUs! JIOCTOBEPHBIX 3HAHUI 0 MHpe.

Onna u3 rIaBHBIX 3ama4 (U3MHEcKOro 00pa3oBaHus B CTPYKType o0iiero oOpasoBaHus
COCTOUT B (DOPMHPOBAHUH ECTECTBEHHO-HAYYHOM TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4aromuxcs.

Usyuyenne Gu3uku HA yroyblaéHHOM YpOBHE MPEAroNnaraeT YBEpeHHOE BIaJeHUe
CIIE/TVIOIIIMMH KOMIIETEHTHOCTSIMH, XapaKTePH3YIOIIMMHI €CTECTBCHHOHAYYHYIO TPAMOTHOCTE!

Hay4YHO OOBACHATH ABICHUS,

OLICHUBATh ¥ TIOHUMATh 0COOCHHOCTH HAYYHOTO HCCIICIOBAHUS;

HUHTEPIIPETHPOBATE JaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTE/ILCTBA Ui IOTYUCHUS
BBIBO,I0B.

[lenu u3y4eHus MPEAMETHOTO Kypca Ha YIiyOIEHHOM YPOBHE:

— Ppa3sBUTHE HHTEpeca M CTPEMJICHUs OOy4alOIMXCs K HAyYHOMY H3YYCHHIO
NPHUPOJILI, PA3BUTHE UX HHTEIUIEKTYATLHLIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE IIpeJCTaBlIeHHH O Hay4yHOM MeTojJe MO3HaHus | (OpPMHpOBaHHE
MCCIIE/IOBATEIBCKOTO OTHOMIEHHS K OKPY/KAIOIIMM SBJICHHAM;

— (QopmupoBaHHe HAyYHOr0 MHPOBO33PEHMS KaK pe3yibTaTa H3Y4eHHS OCHOB
CTPOCHHS MATEPUU U (PYHIAAMEHTATBHBIX 3aKOHOB (PU3UKH;

— ¢opMHpOBaHUE YMEHUH TPUMEHATH (QHIUUCCKUE 3HAHUA UM HAYYHBIC
JI0KA3aTeabCTBA I OOBSICHEHUS OKPYIKAIOLIMX SBICHUH;

— dopMupoBaHME NPEACTABICHUN O ponu (GU3MKA I PAa3sBUTUS  JAPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKH M TEXHOJIOTHIA;

— Ppa3BUTHE MNPEJACTaBIEHUI O BO3MOXKHBIX cgepax Oyaymel npodeccHoHanIbHOH
NESITeTLHOCTH, CBS3aHHOH ¢ (DU3UKOM, MOATOTOBKA K JaJbHEHIeMy O0OYYEHHIO B
9TOM HaIPABICHUH;

—  (hopMupoBaHHE FOTOBHOCTH K JaibHEHIIEMY H3YYEHUIO (PM3UKU HA YIIIyOInEHHOM
YPOBHE B pPaMKax COOTBETCTBYIOIIMX mHpoduieii o0yHeHHs HA YPOBHE CPEIHETO
obuiero odpasoBaHus.

—  JlocTmkenune »>THX uened mporpaMmbl «PU3MYECKOr0 TPAKTHKYMa» Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus 00€CIIEYHBACTCS PEIIEHHEM CIIEIYIONTUX 3a1au:

— npuoOpeTeHHe 3HAHWH O JMUCKPETHOM CTPOEHHM BEIECTBA, MEXaHWYECKHX,
TETIOBBIX, ANIEKTPOMArHHTHBIX U KBAHTOBBIX SBICHHSIX;

—  NpHOOpETEHHE YMEHHMH aHaJIu3HpoBaThb M OOBACHATH (PU3NYECKUE SBJICHUS Ha
OCHOBE U3YYEHHBIX (PU3MUYECKHX 3aKOHOB H 3aKOHOMEPHOCTEHH;

— OCBOGHHE METOJOB PEIIECHUS PACYETHBIX M KAYECTBEHHBIX 3a/ad, TPeOyromux
CO3JJaHHS M WCIONIB30BaHUS (PH3MUECKUX MOJeleH, BKIOYas TBOpPYECKHE U
NPaKTHKO-OPUEHTUPOBAHHBIE 3a/1a4H;

— Pa3BHTHC HCCICOOBATCIbCKHX }MCHHﬁI HaGHI'O,[[aTB SIBJICHUA W  H3MCEPIATH
(pu3HYeCKHe BEIMYHHBI, BBIIBUIATH THIIOTE3bI H MpeJlararh 3KCIEepUMEHTAlIbHBIC
CIOCco0Bl MX IIPOBEPKH, ITAHUPOBATH U MPOBOJAUTH OMBITHI, JKCIIEPUMEHTAIBLHBIC
WCCJICIOBAHMS, AHATTH3UPOBATh MOJYYCHHBIC TaHHBIC U JICIATh BBIBOJIBI;

—  OCBOEHHE IMPUEMOB padoThl ¢ MHMOpMaNKel PU3NYECKOTO COAepKaHuA, BKIOYas
MH(GOPMALIMI0 O COBPEMEHHBIX JOCTHKEHUAX (U3MKH, MHTEPIPETanus W
KPHTHYECKOE OILICHUBaHHE HH(OPMALINH;

— 3HAKOMCTBO €O c¢epaMd npopecCHOHATbHONH AeATelNbHOCTH, CBSA3aHHBIMU C
$U3NKOH, ¥ COBPEMEHHBIMH TEXHOJOTHAMHU, OCHOBAaHHBIMH Ha JIOCTHKEHHUAX
(pu3nYeCcKOoil HAyKH.



COJEPKAHMUE OBYUYHEHUA 7
KJIACC

Pasnen 1. Beenenue.

®dusuka — Hayka o0 npupoje. SIBICHUA NPUPOALI (DJIEMEHTHI COACPIKAHUSA, BKIOYAIOLINE
MCKITPEIMCTHLIC CBH'..’-PI). duznueckue SBICHUS: MECXaHHYCCKHE, TCILIOBBIC, 3JJICKTPHYCCKHC,
MAarHMTHBIE, CBETOBBIE, 3BYKOBBIE.

Pusnueckne BenuunHbl. PasmepHoctb. Emunnubl dusmueckux BennuuH. Msmepernue
(mzuueckux BenuuuH. OTtanoHbl. @usnueckue npubopel. I[lena nenenus. IlorpemHocTs
msmepenni. [lpasmiaa OGezomacHoro Tpyna mpu pabore ¢ sabopaTopHbIM 000pYZOBaHHEM.
MexnyHapoHas cucteMa eauHuLl. [lepeBo BHECHCTEMHBIX eUHHUIL B eaAnHuLb CH.

Kax ¢usuka u Apyrue ecTeCTBEHHbIE HAyKH M3y4aloT npHupoay. EcrecTBeHHO-HayuHbIH
METOJ MO3HaHUA: HaOmIoJeHHe, MOCTAHOBKA HAy4YHOTO BOINPOCA, BBIABHIKEHHE THIIOTE3,
OKCIIEPHMEHT 110 [POBEPKE TIHIOTE3, OOBACHEHHe HabmonaaeMoro AsileHus. Onucanue
(U3UUECKHX SABJICHUH C TIOMOLIBIO MOZETIEH.

Pa3nen 2. BzanmojaeiicTBHe Tel.

Mexannueckoe apwxenue. IlyTs u mepemenienue. PaBHOMepHOE M HEpaBHOMEPHOE
neikeHne. CBoOogHOE MajcHUE KAaK NMPHMEP HCPABHOMCPHOIO ABIKCHMA Tel. CKOpOCTb.
Cpeauss ckopocTh NMPH HEPABHOMEPHOM JIBUKEHHH. Pacyér myTH v BpeMeHM JBUKEHUSI.

I'paduky 3aBHCUMOCTEN BEJIMYMH, ONMCHIBAIOIUX JABHKeHHE. OOmMe noHsATHA 00
OTHOCHTEILHOCTH JIBHKEHUs, CIIOKEHHE CKOPOCTEH IS Tell, IBHXKYLIUXCA NapasijiebHO.

SIBneHue uHepuMM. 3aKOH MHEpUMH. B3aumozeicTBue Tl Kak NPUYMHA M3MEHEHMS
CKOPOCTH ABMKeHHA Teld. Macca kak Mepa MHEPTHOCTH Tela B NOCTYNATEIbHOM OBHKCHHU.
IlnotHoCTh BemecTsa. CBsA3b IUIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00BEMA BEIECTRA.
Cwmecu u crinasbl. [loBepxHOCTHAsA U THHEHHAA IUIOTHOCTB.

Cuna kak xapakrepucTuka B3aumojeicTBus Ttein. Cuna ynpyroctn u 3akoH ['yka.
W3MepeHue cHllbl C MOMOIILIO JUHAMOMETpa. SIBIeHue TATOTEeHWSs M cuia TsokecTd. Cuna
TsKECTH Ha Jpyrux ruaHerax. Bec tema. HeBecomocTs. CiiokeHHe CHII, HAlpaBICHHBIX IO
o/tHOM nipsiMoil. PasuojeiicTeytomas cuin. Cuna tpeHus. TpeHue CKOMBKEHUS H TPEHHE MOKOS,
BA3KOE TpeHue. TpeHue B MpPHPOJIE U TEXHHKE.

Pasnen 3. [laBienne TBEPALIX Tel, JKHAKOCTEH H ra3os.

Jaenenue. Cuna gaBneHua. CriocoObl YMCHBIICHUSA M YBEIMYCHMSA NaBicHUA. JaBicHHE
raza. 3aBUCUMOCTB JaBJieHHs rasa ot oObéMa u temmeparypsl. [lepenava paBineHus TBEpABIMU
TenaMu, KUAKOCTIMHU U ra3zamu. 3akoH [lackans. [THeBMaTHUECKHE MAITHHBL.

3aBUCHUMOCTL JABJICHUA KHJAKOCTH OT TIJIyOMHBI Tnorpy:keHus. ['mapocratnyeckui
nmapanokc. Coobmaromuecsi cocyabl. ['mapaBnuueckue MexaHu3mbl. Mcrnonb30BaHHE BBICOKHX
JIaBJICHHUH B COBPEMEHHBIX TEXHOJIOTHAX. Y CTPOHCTBO BOJIOTIPOBO/IA.

Atmochepa 3emnun u armocdepHoe Hasienue. [IpuunHbl cylecTBOBaHUS BO3AYUIHON
obonoukn 3emmn. Oneir Toppuuennu. M3mepenue arMocdepHOro AaBlieHHUSA. 3aBUCHMOCTD
aTMoc(hepHOrO JaBJIIEHUS OT BBICOTBI Haja YypoBHeM wmops. [Ipubopel mns  u3mepeHus
aTMocgepHOro AaBIeHHA.

JlelicTBHE JKHIKOCTH U ra3a Ha MOrpykE€HHOE B HUX Teno. Beitankupaoomnas (apxumenosa)
cuna. 3akoH Apxumena. YcCiOBHE BO3HMKHOBEHHMS BBITAJIKHMBAIOLICH (AapXMMEIOBOI) CHIIBI,
noxrexkanue. [lnapanue ten. BozayxornaBanue.

Pa3nen 4. Pabora # MOIIHOCTH. JHEPIHsl.

Mexanuyeckasi padoTa Uil CHJI, HANTPABJIEHHBIX BIOJb JIMHAN MTEPEMEIICHUS.

MOIIHOCTB.

[Ipocthie MexaHM3MbI: pblyar, BOpOT, OJIOK, MOJUCHACT, HAKJIOHHAA IJIOCKOCTh,

HOXKHUYHBIH Mexanu3M. MomeHT cumbl. PaBHoBecue poiyara. [Ipasuno momentos. [Ipumenenue



npaBUNa paBHOBeCHs pbiMara K On0ky. «3omotoe mnpaBuiao» wmexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHNU3MBbI B OBITY, TEXHHKE, )KHBBIX OpraHH3Max.

Mexanundeckas sHeprud. KuHernueckas u mnoreHuMdanbHas odHeprus. [lpespamenue
OJIHOTO BHMJIa MEXaHUYECKOM DHEpPruu B APYroil. 3aKOH COXPAaHEHHS W IMPEBPAIllEHHs] YHEpTUU B
MeXaHHUKE.

H3yyeHue 3akoHa COXpaHEHU MEXaHMYECKOH dHEPrUu.

INIAHUPYEMBIE PE3YJIBTATBI

N3yuenue Kypca Ha ypoBHE OCHOBHOI'O 00111ero 06pa3oBaHus HANpPaBIeHO HA JOCTHKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEe/IbHBIX PE3YIbTATOB.

B pesynbrare H3ydeHHss Kypca Ha YpPOBHE OCHOBHOIo oOuiero oOpa3oBaHHs Y
oOyuaroerocst OynyT c(hopMHPOBAHBI CIAEMYIONINE TUYHOCTHBIE PE3YIbTAThI B HACTH:

e 1) DaTpHOTHYECKOT0 BOCIIHTAHUSA:
e - [IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO
poccuiickoii pu3nuecKkoi HayKu;
® - [ICHHOCTHOE OTHOILICHHE K JIOCTHKCHUAM POCCUHCKUX YUEHBIX-(DU3UKOB;
e 2) rpaKIaHcKOro v 1yXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:
¢ - TOTOBHOCTh K AKTHBHOMY Y4aCTHIO B OOCYKICHHH 00IIECTBEHHO 3HATHMBIX
U 3TUYECKUX MPOOJIeM, CBI3aHHBIX ¢ NPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUHN (PU3UKH;
e - OCO3HAHUE BAKHOCTH MOPaNbHO-3THYCCKUX MPUHIIUIIOB B JEATCIBLHOCTH YYEHOTO;

e 3)3CTeTHYECKOro BOCIIHTAHMS:

e - BOCIPHUATHE ICTETHUECKHUX KauecTB HU3HUECKOil HAyKH: e€ rTapMOHUYHOTO
[OCTPOEHUA, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOI0 MO3HAHHUA:

® - 0CO3HaHHE IIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO HHCTPYMEHTA MO3HAHUS
MHUpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHI, BaXkKHEHIIIEH COCTaBISIOIICH KYJIbTYPHI;

e - pa3BUTHE HAYYHOH JTFOO03HATEILHOCTH, HHTEPECa K HCCIIE0BaTEIbCKOM
JIeSATEIbHOCTH;

o 5) popMHPOBAHHS RY/JILTYPHI 310POBLS H SIMOUMOHAIBLHOIO
oaromoJyuns:

e - OCO3HaHHE IIEHHOCTH Oe3011acHOro 0dpasa KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUPE, BAKHOCTH IPaBKJI O€30M1aCHOTO IMOBEJICHHS HA TPAHCIIOPTE, HA Jloporax, ¢
ANIEKTPUYECKUM U TEIIOBBIM 000PYA0BaHUEM B JOMAIIHUX YCIOBHSAX;

e - cOpMUPOBAHHOCTH HABBIKA peiekcHu, NPU3HAHUE CBOETO MpaBa Ha OMUOKY U
TAKOI'0 XKe IIpaBa y Jpyroro 4eji0OBEKa,

e ) TPYI0OBOro BOCIMTAHUS:

¢ - AKTMBHOE y4acTHE B PEHICHUH MPAKTUYECKUX 3a1a4 (B paMKaxX CEMbH,
00pa3oBaTenbHOM OpraHU3alHy, FOpo/a, Kpas) TEXHOJIOIHYCCKOM U COLMAaIbHOM
HATPaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIE U (U3NYECKUX 3HAHUI;

® - HHTEpEC K NPaKTHYECKOMY M3y4eHHIO TPOo(hecCcuii, CBA3aHHBIX C (PU3UKOMH;

e 7)3K0JNOrHYECKOr0 BOCIHTAHHA:

e - OpUEHTAIHs HA IpUMeHeHHe PU3MYEeCKUX 3HAHUH JUIs perenrs 3a1a4 B 0bacTH
OKPYXKArOIIeH cpe/ibl, TNITAHUPOBAHHS MOCTYIKOB U OLIGHKH MX BO3MOMKHBIX
HOCIIEICTBHIM /T OKPYIKAIOIIeH Cpe/ibl;

e - 0CO3HaHueE rIo0daNbHOr0 XapakTepa YKOJOTHYECKUX MPodIieM H MyTell uX pelieHus;



e 8) ajanranyMm K H3MEHAIOUMMCS YCJIOBHSAM CONMAJIbLHOI H NPHPOAHOI cpe/ibl:

e - MOTPeOHOCTH BO B3aUMOJICHCTBUH IPH BHINOIHEHUH UCCIIEI0BAHUI U POEKTOB
(hr3nvecKoit HarpPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JAPYTHX;

* - [IOBBILICHHC YPOBHSA CBOCH KOMIIECTCHTHOCTH UepPe3 MPAKTHICCKYIO
TeATENbHOCTD;

e - noTpe6HOCTH B HOPMHPOBAHNH HOBBIX 3HAHUIL, B TOM 4Hcie GOPMYIHPOBaThH
WJICH, IOHATHUS, TUIIOTE3bl O (PH3MYECKUX 00BEKTaX M ABICHHIAX;

e - 0CO3HaHHE Je(UINTOB COOCTBEHHBIX 3HAHHUH M KOMIIETEHTHOCTEH B 0011aCTH
INZEVINN

e - IUIAHUPOBAHHE CBOCTO PA3BUTUA B IPHOOPETEHUH HOBBIX (DH3HUCCKUX 3HAHHNA;

e - CTpeMJICHHE aHATTM3UPOBATH U BRIABIIATE B3aHMOCBS3H NPHPO/IBI, 001IecTBa 1
SKOHOMHUKH, B TOM 4YHCIIE C HCIIOIb30BAHUEM (PU3HYECKUX 3HAHHH;

e - OILIEHKA CBOMX JICHCTBHII ¢ YUETOM BIIUSHUS Ha OKPYXKAIOILYIO CPEay,
BO3MOJKHBIX I7100a/IbHBIX MOCIIEICTBHIA.

METAIIPEAMETHBIE PE3YJbTATHI
B pesyneTaTe OCBOEHHS HpOrpaMMbl y4eOHOTO Kypca Ha YPOBHE OCHOBHOTO OOIIero
obpazoBaHust y obOyuaromerocss OyayT chOPMHUPOBAHBI MeTANpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIME TO3HABATENbHbIE YHUBEpPCAJbHbIE Yy4yeOHbIE JACHCTBUSA, KOMMYHHKATHBHbBIE
YHHUBEpCalbHble YieOHbIC IEHCTBHS, PErYISITHBHbIC YHUBEPCAIbHbBIC Y4eOHbIE 1elCTBUS.
IMo3naBare/ibHbIe YHHBEPCAIbHbIE yUeOHbIe 1eiliCTBHUSI
ba3oBble J1orHYecKHe NelCTBHA:
e  BBISIBIISITH M XapaKTEPH30BaTh CYLICCTBCHHBIC PU3HAKN 00bEKTOB (SBICHUN);
e  YCTAHABJIMBATH CYHIECTBEHHBIH MPU3HAK KIAacCHU(PHKAIIMN, OCHOBAHUSA IS
00001LIeH S U CpaBHEHMS;
e  BBISBIISATH 3aKOHOMEPHOCTH U MTPOTHBOPEUHS B pacCCMaTpPHBAEMbIX (paKTax,
JTAHHBIX W HAOIIOMEHUAX, OTHOCAIIMXCS K (PU3UYECKUM SABIICHUSM;
e  BBISBIISATH IPUYMHHO-CIICACTBEHHBIC CBA3H MPH U3YYCHUH (PU3HUCCKUX SBICHUAH U
NPOLIECCOB, AENATh BLIBO/ILI C HCIOIb30BAHUEM
JIENYKTUBHBIX W MHIYKTHBHBIX YMO3aKJIKOUEHHA, BBIIRUTATh THIIOTE3HI O
B3aUMOCBA3AX (PU3HUCCKHUX BEIHYNH;

e  CaMOCTOATEIBHO BLIOMPATH crOc00 peleHus yueOHoM Du3udecKo
3a7aun (CpaBHEHNE HECKOIBKUX BAPHAHTOB pelleHus, BIOOp Hanboee
MOIXO/IAIIETO € YYETOM CaMOCTOSATENBLHO BBIICTICHHBIX KPUTEPUERB).

ba3oBbie HCCIeIOBATEILCKHE ICHCTBUA:

®  HCMOJB30BATH BOMPOCH! KAK MCCIEI0BATENLCKHUI HHCTPYMEHT
[MO3HAHUS,

® TIPOBOJIUTH 1O CAMOCTOSITETBHO COCTABJICHHOMY TLIaHY OTIBIT, HECIOKHBIN
du3ngecknii dKCepuMeHT, HeDOIBIIOE HCCASI0BAHNE (GU3UUECKOTO ABICHHS;

® OIIGHHBATh HA MPUMEHHUMOCTh U JIOCTOBEPHOCTH HH(POPMALIHIO,
MOJIYYCHHYIO B X0J1€ MCCJICAOBAHMUSA MJIH IKCIIEPUMEHTA;

®  CaMOCTOATEJIBHO (POPMYSTHPOBATH 0OOOIICHHS ¥ BBIBOIBI IO PE3YIIbTATAM
MPOBEIEHHOTO HAOTIOCHHUS, OTIBITA, MCCIIEJOBAHUS;

e TIPOTHO3UPOBATh BO3MOJKHOE JajbHElHIIee pa3BUTHE PH3HIECKUX TTPOIIECCOB,
a TAKKe BBIJIBUTATH MPEAMONOKEHUST 00 UX pa3BUTHH B HOBBIX YCIOBHSAX U
KOHTEKCTaXx.



Pabora ¢ nundopmaunmneii:
e TIPUMEHSTH Pa3INYHbIE METO/bl, UHCTPYMEHTHI U 3allpoChl TIPU MOUCKE U 0TOOpe
HH(OPMALIMHU WM IAHHBIX ¢ YYETOM NPEUIOKEHHOH YueOHOM (PU3HUUECKOH 3a1a4u;
e  AHAIM3UPOBAThH, CHCTEMATH3UPOBATH H HHTEPIIPETHPOBATD
UH(POPMALUIO Pa3IHUHBIX BUJOB U (POPM NpEICTABIICHHS;
® CaMOCTOATEJILHO  BBIOMpaTh  ONTHMaJIbHYIO  (GOpMY  IpejCTaBIEHUs
HH(OOPMAIIMN U WUTFOCTPUPOBATH PelllacMbie 3a/1aui HECJIOKHBIMH CXEMaMH,
JIuarpaMmmamu, uHoit rpaguKoi U uX KOMOUHAIUSMI.
KovMMmyHuKaTHBHBIC YHHBePcaJbHbIe yueOHbIe TeiicTBHM:
e B X0/J¢ 00CYyX/IeHHs Yy4eOHOIro MaTepuasa, pe3yJibTaTroB JJadopaTopHbIX padoT 1
MPOEKTOR 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1aeMOii
TeMBbI U BBICKA3bIBaTh UJCH, HalleJIEHHBIC HAa PEIICHHE 3a/jau U MOyIePKaHNue
OraroskenaTeIbHOCTH OOILCHHUS;
e  COMOCTaBISATH CBOU CY)KJICHHUS C CY:KIEHUSIMU JIPYTHX YYaCTHHKOB JIAajora,
oOHapyXHBaTh pa3jIM4yKUe U CXOJACTBO MO3MIIHIA;
®  BBIPaXKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
e nyOJHMYHO MPEACTABIATE PE3YbTATHI BHITOIHEHHOrO (PU3HYECKOT0 OMbITa
(9KCTIEpUMEHTA, HCCIEIOBAHMSI, TPOEKTA);
® [IOHUMAaTh M UCIOJNIB30BATh MPEUMYIIIECTBA KOMAHAHON U MHINBUIYaTbHON
pabOThI PH peLICHUH KOHKPETHOH (PU3NYECKON NPOOIIeMBbI;
e [IPUHUMATh LIEJIH COBMECTHOH JeSTeIIbHOCTH, OPraHU30BbIBATh ACHCTBUSA 110
e€ MOCTHIKEHUIO: PacTIPEeIATh PO, 00CYKIaTh MPOLECCH M PE3YIbTaThI
COBMECTHO# paboThl, 0000111aTh MHEHHS HECKOIBKUX JTIOEH;
®  BBINOJIHATH CBOIO YaCTh pabOThl, JOCTUIAs KAYECTBEHHOI'0 Pe3y/bTaTa I10 CBOEMY
HaMpaBIeHHIO U KOOPAUHUPYA CBOM JICHCTBUS C IPYTHMH YWICHAMHA KOMaHIbI;
e OLICHUBATh KA4E€CTBO CBOETO BKI/14/1a B OOIIMIA MIPOAYKT 110 KPUTEPHSIM,
CaMOCTOSTENHLHO CPOPMYIHPOBAHHBIM YUACTHUKAMHU B3aUMO/IEHCTBUS.
PeryasiTHBHBbIE YHHBepca/ibHbIe yueOHbIe aeficrBust CamMoopranu3ammusi:
e  BBLISBISATHL MPOOIEMbI B JKU3HEHHbBIX U YYeOHBIX CHUTYaIHSIX,
TpeOYIOIMX U1 peieHus GU3NYECKUX 3HAHMI;
e OPHEHTHUPOBATHCA B PA3IMUHBIX MOAXOHAX NPHHATHA PEMICHUH
(MHAMBHUYaTbHOE, IPUHSATHE PELICHUs B IPYIIIE, IPUHATHE PeLIeHUH IpyIoii);
®  CaMOCTOSTEJILHO COCTABIISTE AJITOPUTM PEHICHUS (PH3NUECKOM 3aa4u UJIH TUTaHA
HCCIICIOBAHUA C YIETOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATH MpejijiaraeMblie BAPHAHTHI PelIeHHil;
e jenath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEUICHHUE.
CaMOKOHTPO.Ib, IMOIHOHAIBHBIH HHTEIEKT:
e 1aBaTh A/ICKBATHYIO OLICHKY CHUTYAI[MH U MIPEIaraTh 1ia eé
H3MEHEHHS;
e OOBSACHATH IPUYMHBI JIOCTUKEHUS (HEJIOCTHKEHUS ) PE3YIILTATOB
NesATeIbHOCTH, JaBaTh OL[EHKY MPHOOPETEHHOMY OTIBITY;

® BHOCHTH KOPPEKTHBEI B ICATEIIBHOCTD (B TOM YHCIIE B XO BEITIOJTHCHH A
¢H3H‘I€CKOTO HCCJIICOOBAHHA HIIH HpOﬁKTa) Ha OCHOBC HOBBIX OGCTOﬂTeﬂbCTB,
H3MCHHMBIIHXCAH CHTyﬂlJ,PIFI, YCTaHOBJICHHBIX 01111460}{, BO3HHUKIIHUX prﬂ.lIOCTef:I;

® OUCHHBATb COOTBETCTBHE PE3YJILTATA LEJIH 1 YCIIOBHAM;

e CTaBUTH ceba HA MECTO APYroro 4eiaoBCKa B X0/I¢ Criopa MJIH JHCKYCCHH



Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHSA W IOTHKY APYroro;
MPU3HABATH CBOE MPaBo Ha OMUOKY NPH pereHuH GU3nIecKux 3a1a4 UK B
YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroro.

NPEJMETHBIE PE3YJIBTATHI
K koHIly 00yucHHUs B 7 KJ1acce IIPEJIMETHBIC PE3y/IbTaThl Ha 0a30BOM YPOBHE J10JIKHBL
oTpaxaTh ¢(HOPMHPOBAHHOCTH Y 00YYaIOIIUXCH YMEHHIA:

MCII0/1b30BATh MOHATUS: (PU3NYECKHE U XUMHUYECKHE SIBJICHUS,

Ha0JIr0IeHUE, IKCIIEPUMEHT, MO/Ie)Ib, PHIIOTE3a, EAMHULIBI (PU3NYECKUX BEJIHUUH,
aToM, MOJICKYJIa, arperaTHble COCTOAHUS BelecTBa (TBEPI0E, KHUKOE,
razoo0pa3Hoe), MeXaHHuecKoe JBIKeHHE (PaBHOMEPHOE, HepaBHOMEPHOE,
MPSAMOJIMHEHHOE), TPAEKTOPHUS, PABHOIEHCTBYIOMIAA cuia, iedopManus (ynpyras,
[/1aCTHYECKas ), HEBECOMOCTh, COODIIAIOIIMECS COCY/IbI;

paznuyath saeiaeHus (quddysus, TernoBoe ABUKEHNEe YaCTHI BEIecTBa,
pPaBHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JBHIKCHUE, HHEPIIUS,
B3aHMO/ICHICTBUE TEII, PABHOBECUE TBEPIBIX TEI C 3aKPEIUIEHHOH OCBIO
BpallleHHs, Tiepe/iaya JaBieHus TBEPALIMU TelaMU, JKUAKOCTSIMH U razamu,
arMoc(epHOe J1aBJIeHHe, [IIaBaHUE Tell, IPEeBPALLCHHUs MEXaHUYECKOi

SHEPI'HH) 10 OMUCAHUIO UX

XapaKTePHBIX CBOICTB ¥ HA OCHOBE OIBITOR, IEMOHCTPUPYIOLINX JaHHOE
dusuyecKoe sBICHUE;

pacro3HaBaTh MPOABJICHUEC H3YYCHHBIX (PU3HUCCKUX SBJICHHH B OKPYKAFOIIEM
MHpe, B TOM Yncie (prU3ndeckue IBJIeHNS B IIPUPOJIe: TIPUMEPHI IBHKEHUS C
Pa3IHYHBIMHU CKOPOCTAMH B )KHBOH M HEXKHBOH MPUpPOJIE, ICHCTBHE CHIIBI TPEHHSA
B IPUPOJIE U TEXHUKE, BIUSHHE

arMoc(epHOro JIaBICHHs Ha XKHUBOI OpPraHu3M, IJIaBaHKUe peI0, plYark B TeJie
4eJIoBeKa, IIPH 9TOM MEPEBOUTh MPAKTHYECKYIO 3a/1a4y B

yueOHYH0, BBUIEIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK ) (PU3HUYECKHX SIBIICHHIA;
OMKCHIBATH U3YYCHHBIC CBOMCTBA TEI M (PU3HUCCKHUE SBIICHUS,

HCTIONB3YA (PU3HYECKHE BETHIHHBI (Macca, 00bEM, MIIOTHOCTD

BEILIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHAA CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA
TSDKECTH, BEC Te/Ia, CHIa TPEHNUA, JaBlIeHHe (TBEPAOTO Tena, JKUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHUYeCKas paboTa, MOLIHOCTb, IJIEYO CHIIbI, MOMEHT
CHJIBI, KO3()(PUIIUECHT TOJIE3HOTO

JICHCTBUS MEXaHM3MOB, KHHETHYECKAs M ITOTEHIIMAIbHASL SHEPIUs ), IIPU ONHUCAHHN
MPaBUILHO TPAKTOBATh (PU3HUECKHUIl CMBICT HCIOIB3YEMBIX BEJIHYHMH, UX
00o3HaueHHA ¥ eIUHHUIIBI PU3HYECKNX BEJIMYUH, HAXOAUTh (GOpMyIbI,
CBSI3BIBAIOIIME JJAHHYIO (PU3HYECKYIO BEJIMUMHY C JIDYTUMHU BEIIMYMHAMH, CTPOUTh
rpa(¥Ky H3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYNH;

XapaKTepHu30BaTh CBOHCTBA Tel, GU3HYECKHE ABICHHUS H MPOIECCH, HCTIONb3YS
MpaBMIIa CIOKEHUS Uil (BJOJL OJIHOM npsiMoii), 3akoH ['yka, 3akou [lackans,
3aKOH ApXHMMe/ia, MpaBuiio paBHOBECHS phluara (0J10Ka), «30J10TO€ ITPABUIION
MEXaHHKH, 3aKOH COXpaHEHHs

MeXaHUUeCKOW IHepPTrHu, IPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U
3aMUCBIBATH €0 MATEMATHYECKOE BBIPAKEHHE;

00BACHATH QU3MYECKHE ABJICHHUA, TPOLIECCH U CBOHCTBA TEJ, B TOM HHCIIE U B



KOHTEKCTE CHTYallHid MPaKTUKOOPHUECHTHPOBAHHOTO

XapakTepa: BBIABIATH MPUUHHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00biACHEeHUE U3 1-2
JIOrMYECKHUX LIAaroB ¢ Oropoil Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3HUYECKUX SABICHUHA,
(DU3HYECKHX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemaTh pacyETHbIE 3aaui B 1—2 AeliCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYJIBI,
CBs3bIBAIONIME (PU3NYECKME BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3a/1a4u
3alIUChIBATh KPATKOE YCIIOBHE, MOJICTABIATh

dusnyeckue BeMWYMHBI B (OPMYJBI U TPOBOJUTH PacuéThbl, HAXOJIUTh
CHpaBOYHBIC JIaHHBIE, HEOOXOMMMBIC JUIS pEIICHUS 3a7aad, OICHUBATH
PEATUCTHYHOCTD MOMYYEHHOH (U3HYECKO BETMYUHBI;

pacno3HaBaTh MpodIeMbl, KOTOPbIE MOXHO PELIUTH IIPH MOMOILHN

(U3HYECKHX METO/I0B, B OMIHCAHWH UCCIICI0OBaHHS BBIICIATH IPOBEPACMOE
MpEANoNoKeHne (THIOTE3Y), Pa3TuIaTh U

MHTEPIPETUPOBATH MOJYYEHHBIH Pe3y/IbTaT, HAXOAWTh OMIMOKH B XOJI€ OIbITA,
JIeJIaTh BBIBOJIBI 110 €T0 Pe3yJIbTaTaM;

MPOBOJUTD OMBITHI 0 HAOMIOJCHUIO (PUBUYECKUX SIBICHHH WM (PU3MYECKUX
CBOMCTB Te: GOpMYIMPOBATEH POBEPAEMbIE MPEITOI0KEHUA, COOMPATH
YCTaHOBKY M3 MPEUTOKEHHOr0 000pYI0BaHHs, 3aMAChIBATH X0/ OIbITA H
(dopMyIHpOBaTH BBIBO/IBL;

BBIMOJIHATH IPAMBIC H3MCPCHHUS PACCTOSHH, BPEMEHH, MacChl Tejia, 00béMa,

CHJIBI U TEMIIEPATYPhI C UCMOJIb30BAHUEM aHAIOTOBLIX U HU(POBLIX MPUOOPOB,
3a[MCbIBATDH ITOKa3aHusa MpuOOPOB ¢ YUETOM 3aaHHON abCcoMmOTHON

MOrPEIIHOCTH H3MEPEHH;

MPOBOJINTH UCCIIEIOBAHHME 3aBUCUMOCTH OJTHOM (PU3HUECKO BEIMUUHBI OT APYroi
C UCTOJIb30BaHHUEM MIPSAMbIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO
JIBUKYIIETOCS TeIa OT BPEMEHHU JBIKCHHUS TeNa, CHIIbI TPEHHS CKOJIBKEHUS OT
Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCHUMOCTH CHUITbI TPEHUS
OT IUIOLIA/IA CONPUKOCHOBEHHUS TEJI, CUJIBI YIPYI'OCTH OT YJUIMHEHHS TPYKHHBI,
BBITAJIKMBAKOLICH CHUIIBI OT 00BbEMA NOTPYKEHHON YacTH Tena U OT IIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TEJa, OT TIIYOHMHBI, Ha KOTOPYIO
[MOIPY/KEHO TEJI0, YCIOBUH TUIaBAHMS TEJl, YCIOBUNH paBHOBECHS pbluara U 0JI0KOB),
Y4acTBOBATh B INIAHUPOBAHHH Y4eOHOTO HCClIelOBaHUsA, COOMPATh YCTAHOBKY H
BBINIOJIHATh U3MECPCHUS, CICAYS

MPeUIOKEHHOMY TIIaHy, (DUKCHPOBATh PE3YJIbTAThI MOJYYEHHOH 3aBUCUMOCTH
(u3MYECKHX BEJIMYMH B BUJIE NPEUIOKEHHBIX Tab/IUIl U rpa(HKOB, 1e1aTh BIBOIbI
Mo pe3yJibTaTaM UCCIIeIOBaHUS;

MPOBOANTE KOCBCHHBIC H3MEPCHH (PU3NYCCKUX BEIHMYUH (INIOTHOCTE BEIIECTBA
JKUJKOCTH U TBEPAOIO TEa, CUIla TPEHHUS CKONbKEHUs, JaBlIeHne BO3yXa,
BBITAJIKMBAIOLIAsA CUJIa, ACHCTBYIOLIASA HA MOTPYKEHHOE B KHUIKOCTh TEJIO,
KO3(D(PUITHEHT T10JIE3HOTO ACHCTBHA MPOCTBIX MEXAHH3MOB), ClIeys
Npe1I0KeHHOM HHCTPYKIUHU: TIPU BBIMOJHEHUU U3MEpPEHUI coOupaTthb
IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAYEHHE UCKOMOH BEJIMUHMHBI,
cobmoaark npasuiia TexHuKu Oe3onacHocTu npu padore ¢

nabopaTopHbIM 000PY/10BAHUEM;

YKa3bIBaTh IIPHUHLMIIBI ACHCTBHS IPUOOPOB M TEXHHUYECKHUX YCTPONCTB: BECHI,
TepMOMETP, JUHAMOMETP, COODIIAIONIIHECs COCYAbl, DapoMeTp, phlvar,



MOABHYKHBIH ¥ HEMOABHKHBINH OJOK, HAKIIOHHAS TNIOCKOCTH;

XapaKkTepHU30BaTh MPUHIINIIBI ISHCTBUS H3YYEHHBIX PUOOPOB H

TEXHMUYECKHX YCTPOHCTB C OMOPOH Ha UX ONHMCcaHHs (B TOM YUCIIe:

MOANIMITHAKH, YCTPOHCTBO BOJONPOBO/IA, THAPABINYCCKHIT TIpecc,

MaHOMETP, BBICOTOMED, MOPIITHEBOI HACOC, APEOMETP), HCTIOTB3YS 3HAHUS O
CBOifcTBaX (DU3MHUECKHUX SABJICHUI U HEOOXOAUMBIE (PU3NUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH,

MPHBOIUTE IPUMEPHI (HAXOIUTH HH(POPMAITHIO O TIPHMEPax )

MPaKTHYECKOTO MCTIOMb30BaH s (PH3MHUECKUX 3HAHHIA B TOBCETHEBHOM

KU3HM U1 obecrieyeHust Oe3onacHocTH mpu  oOpauieHun ¢ npubopamu H
TEXHHYECKHMH YCTPOMCTBAMH, COXpPAHEHUS 3J0POBbs M COONIOJICHUS HOPM
IKOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpejie;

OCYHIECTBIATH OTOOP NCTOUHNKOB HH(opMmanmu B MHTEpHETE B

COOTBETCTBHMH C 33/JaHHBIM [TOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOILIUXCS

3HAHUI U TYTEM CPABHEHMS PA3IMYHBIX HCTOYHUKOB BbIICIATh

HH(OPMALINIO, KOTOpast SBJISICTCS MPOTHBOPEYUBOM HIIH MOKET ObITh
HEJIOCTOBEPHOIT;

HCITIOJB30BATh MPH BBITIOIHEHUN Y4eOHBIX 3a/1aH1H HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PU3NYECKOro cojepKaHus, ClipaBOYHbIC MAaTEPHAIIbI, PECYPChI CETH
UHTepHer, BiajieTh NPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus
HH(OpMAIIUK U3 OIHON 3HAKOBO CHCTEMBI B IPYTYIO;

CO34aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIEC COOOIIEHNS Ha OCHOBE 2—
3 ucTOYHUKOB HHPOPMALIMK PU3HYECKOTO COJIEPKAHMUS, B TOM YHCIIe MyOIMUHO
JleNaTh KpaTKue CooOLIEeHHUs O pe3yJibTaTax MPOeKTOB WM YU4eOHBIX
HCCIICOBAHU, TPU YTOM IPAMOTHO MCIIOJIL30BATh U3YUYCHHbIH MOHATUIHBII
armapar Kypca (Pu3HMKH, COMPOBOXK/IATH BBICTYILICHHE TPE3EHTAIHEH;

MPH BbINOJHEHHH Y4eOHBIX MPOEKTOB M HCCIIEI0BAHHH pacipeIeisiTh 00A3aHHOCTH
B TPYIINE B COOTBETCTBHH C TIOCTABJICHHBIMH 38/1a49aMH, CIIEIUTH 32 BBIIOIHEHHEM
MyiaHa JeHCTBHIA, aIeKBATHO OLEHUBATh COOCTBEHHBII BKIIA/l B IEATEIBHOCTD
TPYIIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aNMOICHCTBUAE, YIUTHIBAs MHEHHE
OKPY/KAIOLIHX.

K koHIly 00yueHus B 7 Kj1acce rpejMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE JOJKHEI
OTpakaTh ¢(HOPMHPOBAHHOCTH Y O0YHAIOLIMXCS YMEHHIA:

00BACHATH (hU3NYECKHE MPOIIECCH U CBOMCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE
CUTYalMil NPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBISTL IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKUX LIAroB ¢ ONOPOi
Ha 2—3 U3y4YCHHBIX CBOICTBa

(busnyeckux gaBIeHUH, PU3HYECKUX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;
pacro3HaBaTh MpoOJIeMBbl, KOTOPBIC MOMKHO PEIIATH MPH MOMOIIH (PU3HYECKHX
METOIOB, HCTIOJIb3Ys OMUCAHHE UCCIIEIOBAHHS, BBIACIATE IPOBEPAEMOE
MPEnoNoKeHNe, OLEHNBATH MPABUIBLHOCTL MOPSAIKA MPOBEISHUS CCIeI0BaHHS,
JIeNaTh BBIBO/IbI, HHTEPIIPETHPOBATH Pe3YJIbTaThl HAOIIOAEHUH U ONBITOB;
MPOBOJIMTH OMBITHI 0 HAOTIOACHUIO (PU3MUCCKUX SBICHUN WIH

busugeckux cBOMCTB Ten (M3yyeHne BTOporo 3akona HetoTona, 3akoHa coxpaneHus
IHEPIruM, 3aBUCUMOCTh Neproia KonedaHui npyKMHHOTO MAsTHUKA OT MacChl rpy3a



1 JKECTKOCTH MPYKUHBI M HE3aBHCHMOCTh OT aMILIHTY/IbI MAalIbIX KoneOaHwmii,
NPSMONMHEHHOEe paCPOCTPAHEHHE CBETA, pa3lokeHue O6e10ro cBeTa B CreKTp,
H3Y4YEHHE CBOMCTB

H300paKeHHS B TJIOCKOM 3€pKalic M CBOHCTB M300pakeHUs MpeIMeTa B COOMparolici
AuH3e, HaOMIo/IeHHe CTIIONIHBIX U TMHEHYAThIX CIIEKTPOB U3ITyUeHHS ):
CaMOCTOATEIBHO COOMpATh YCTAHOBKY M3 W30BITOYHOTO HaOopa 000pyI0BaHNUA,
OIMHCHIBATh X0/1 OMBITA M €r0 PEe3yJIbTaThl, (JOPMYJIHPOBATE BHIBO/IBI;

MPOBOJIUTEL TIPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUIA, Onpeaenss
Cpej/iHee 3HaUYCHHE U3MEPIEeMOil BeTHUnHBI ((POKYCHOE pacCTOSHUE

coOupatoiei JIH3b1), 000CHOBBIBATHL BLIOOP criocoda usmepeHuns
(n3mepuTesIbHOTO PHOOPA);

MPOBOJINTH UCCIICIOBAHHE 3aBUCHMOCTEH (DH3MYCCKHX BEIIHYHH C
HCTOIB30BAHUEM MPAMBIX U3MEpPEeHHiT (3aBUCUMOCTE YTH OT BpEeMEHH MPU
PaBHOYCKOPEHHOM JIBUIKEHHH 0€3 HayallbHOI CKOPOCTHU, Nepuoaa konedbanui
MaTreMaTHYeCKOro MasTHHKA OT JUTMHBI HUTH, 3aBHCHMOCTH YIJla OTPAKCHHUs CBETa
OT yIJla TMaJeHMs U YTJIa MPEeIOMIICHHS OT yTJla MajieHus ): MJIaHUPOBaTh
HCCIeI0OBaHHE, CAMOCTOSATENBHO COOUPATh YCTAHOBKY, GUKCUPOBATH PE3YILTAThHI
MOMY4YEHHOH 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJIE TaOIMIL M rpaduKkos,
JIeNIaTh BBIBOJIBI 110 pe3yJibTaTaM HUCCIIEIOBaHMS;

MPOBOJINTH KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BEITHUUH (CPEAHSA CKOPOCTh U
YCKOPEHHE Tela MPH PAaBHOYCKOPEHHOM JBHIKEHHH, YCKOPEHHE CBOOOIHOTO
najieHns, sKECTKOCTh MPYKUHbI, KOADPUIIHEHT TPEeHUsI CKOJIbKEHUS,
MeXaHHU4ecKas padoTa M MOILIHOCTB, 4aCcTOTa U NIEPHOJL KoJeOaHuH
MaTeMaTUYeCKOro H MPYKUHHOTO MAasTHUKOB, ONITHYECKas cuiia coOuparomieit
JUH3BL, PAIUOAKTHBHBIH (DOH): MIIaHUPOBATH U3MEpEeHUs, cCOOUpaTh
IKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINOTHITH M3MEPEHNS, CIIEYs MTPEIIIOKEHHOM
HHCTPYKLIMH, BBIMYUCIISAITE 3HAYEHUE BEJIMUMHBI 1 aHAIIM3UPOBATD 10JIy4EHHbIE
pe3ynbTaThl C YUETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHI;

coOnmoaaTh MpaBuia TEXHUKH Oe30macHOCTH Tipu pabore ¢

naboparopHbIM 000py10BaHUEM;

XapakTepu30BaTh MPUHIMIILI AEHCTBUSA H3YYEHHBIX IIPUOOPOB U

TEXHMYCCKHUX YCTPOKCTB C ONOPOH Ha UX OMHCAHHA (B TOM YHCIIC:

CIHUIOMETD, TATYHKH MOJI0KEHNA, PACCTOSHHS M YCKOPEHHUS, PAKeTa, 9X0JIOT, OHUKH,
nepuckor, ¢poToannapar, ONTHIECKHE CBETOBO/IbI, CIIEKTPOCKOTI, JO3UMETP, Kamepa
BuibcoHa), uenoib3ys 3HaHUS O CBOMCTBAX (PM3WYECKHUX ABJICHUI U He0OX0UMbIe
¢du3nUecKne 3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMBI H CXCMAaTHYHBIC PHCYHKH H3YYCHHBIX TCXHHYCCKHX
YCTPOHCTB, H3MEPUTEIBHBIX PUOOPOB U TEXHOJIOTHYECKUX MTPOIECCOB MPH
penieHny yqeOHO-NpaKTUIecKuX 3a/1a4;

MPUBOMTEL TPUMEPBI (HAXOUTh HH(POPMALHIO O IIPUMEPAX )

MPaKTUYECKOT0 HCIOJB30BAHNA (PU3NYECKUX 3HAHWH B MOBCEAHEBHOH KM3HH JUIA
obecnieuennst 0e30MacHOCTH TpH OOpamieHHH ¢ TPUOOpaMH W TeXHHYECKHMH
YCTPOHCTBAMH, COXPAHEHHS 310pOBbs M COOMIOJEHUS HOPM HKOJIOTHHECKOrO
MOBe/IeHUs B OKPY/Kalollei cpesie;

OCYIIECTBIIATH TOUCK HHPOpMALMU PU3HYECKOro Co/IepHkKaHus B

HuTepHeTe, caMoCTOATEIbHO (POPMYIUPYS TOHCKOBEIH 3a1poc, HAXOAUTh



MYyTH OTIPEACICHUA JOCTOBEPHOCTH MOAYyUCHHOH

uH(bOpMAIUY Ha OCHOBE UMEIOIUXCS 3HAHUH U JOTIONHUTEIbHBIX HCTOYHUKOB;
MCIOJIB30BATH NMPH BBHIMOTHEHUH YUEOHBIX 3a1aHHH HAYYHO-TIONYJIAPHYIO
aUTepaTypy (PU3NYECKOr0 COCPIKaHus, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI CETH
HHTepHeT, BIaeTh MIPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA, peodpa3oBaHus
HH(MOpPMAIMU U3 OJTHOIT 3HAKOBOH CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC TUCEMEHHBIE H YCTHBIE COOOIICHHS HA OCHOBE
HH(POPMAIIUH M3 HECKOJIbKMX UCTOYHUKOB (PM3UYECKOIO COJIepiKaHus, myouuHo
TIPEICTaBIATE PE3YJITAThI MPOCKTHOW WJTH

HCCAEA0BATENBCKON ACATEIBHOCTH, TIPH 3TOM IPAMOTHO MCHOJIb30BAaTh U3YUEHHbIH
MOHSTUHHBIN anmnapar u3ydyaemoro pasjiena GU3uKu U COpPOBOKAATH BLICTYILUICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEH ay/IMTOPHH CBEPCTHHKOB.



7 KJIACC

Ne n/n HaumenoBanue pa3aenoB H TeM KoanuectBo uacos OcHoBHBIE BHBI AeATEILHOCTH DJIeKTPOHHBIE
NpoTpaMMbl o0y4amuxcs (undpoBbie)
oOpasoBaTe/ibHbIe
pecypcsl, pecypest HA
BCEro IIpakTHuec
kasg pabora
Paznen 1. Beenenune
L:1: BeojHoe 3anaTe. MHCTpyKTaX 110 1 VYUeHHKH COOUPAOT YCTAHOBKH, https://app.inventic.tech
OXpaHe TPyJa Ha YpOKax. HAOITIONAIOT 34 SBJIEHUSMHE, POBOIST /tasks
1.2. DKkcnepuMenTaibHas padora Ne | 1 nu3MepeHus (¢ yd4€ToM MmorpemHocTei), https://app.inventic.tech

«Omnpe/eneHne HEHBI ACTeHU
pa3MuHbIX TPUOOPOB»

1.3 DxcnepuMeHTanbHas padbora Ne 2
«OnpeneneHne reOMETPUIECKUX
pa3MepoB Tes

(DHUKCUPYIOT JaHHBIC B TaOIUIAX U CTPOST
rpaduki. YUeHUKH TIPOBOIAT pelleHne
HEeCTaHapTHBIX, MPOOJIEMHBIX HIIN
IKCTIEPUMEHTATBHBIX 3a/1a4, T1Ie HY)KHO
CMO/IE/IUPOBATH CHUTYAIHIO,

/tasks

https://app.inventic.tech
/tasks

1.4. N3roToBICHHE H3MEPUTEIBHOTO 1 MpPOoaHaIu3upoOBaTh YCIOBHE H MPUMCHUTD https://app.inventic.tech
LHTHHIpA 3HAHUA B HOBOH CBA3KE. [tasks

1.3 DxcrnepumeHTanbHas pabora Ne 3 1 https://app.inventic.tech
«H3mepeHne TeMneparypsl T [tasks

1.6; DkcrnepuMmeHTaibHas padora Ne 4 1 https://app.inventic.tech
«V3mepeHne pa3MepoB MaJIbIX TEI» /tasks

1.7. DkcnepumeHTaibHas pabora Ne 5 1 https://app.inventic.tech
«3Mepenne TOJIIMHBI JINCTa /tasks
Oymaruy

Pa3gen 2. BzaumopaeiicTBHe TeJl.

2.1 OkcnepuMenTanbHas padora Ne 6 i Y4eHHKH cOOMpPaloT YCTaHOBKH, https://app.inventic.tech
«M3mepenne CKOPOCTH JIBUIKEHUSI HAOJIIOIAIOT 3@ SBJICHHSIMHE, POBOISAT /tasks
Dy u3MepeHus (¢ yuérom mnorperrHocTeii), , :

2.2 Pemenne 3ana4 Ha temy «CkopocThb 1 0 Y f]:ttns:;‘;’aum.mvennc.tech
PAaBHOMEPHOTO JIBHIKEHUS» /tasks

23 DxcnepuMeHTanbHasA pabora Ne7 0 1 PpAfuIH, Y IRHUES DPOROIAT PerCAYS https://app.inventic.tech
«3mepenne Macehl 1 karum Bojb» HECTaHNAPTHBIX, MPOOIEMHBIX HITH /tasks

24 DKkcnepuMeHTaabHas pabora Ne 8 0 I SKCNEPUMEHTAIbHBIX 3a/1a4, I'/I€ HYKHO https://app.inventic.tech




«M3mepenne NIOTHOCTH KycKa
caxapa»

CMOJIEJINPOBATh CUTYALHIO,
IPOAaHAIU3HPOBATH YCIOBHE U IPUMEHHTD

/tasks

2.5 DkcnepuMenTanbHas pabora Ne 9 ST B OB Calike. https://app.inventic.tech
«M3Mepenne MIOTHOCTH X03. MbLJIa» /tasks

2.6 Pewrenne 3anau Ha Temy «IlmoTHOCTH https://app.inventic.tech
BELIECTBA» /tasks

2.7 DkcnepuMeHTaibHas pabora Ne 10 YueHHKH coOUparoT yCTaHOBKH, https://app.inventic.tech
«MccnenoBanue 3aBUCHUMOCTHU CHITBI HAOITIOAI0T 32 SBJIEHUSMHE, TPOBOIST /tasks
TSAKECTH OT MACChl TeJa u3MepeHus (¢ yd€ToMm rnorpemrHocTeit),

2.8 DkcnepuMeHTanbHas pabora Ne 11 (bHUKCUPYIOT TaHHBIC B TAOIHUIIAX U CTPOSAT https://app.inventic.tech
«Ornpejenere Maccol U Beca rpaduky. YUEHUKH POBOIST peLIeHUEe /tasks
BO3/1yXa B KOMHATE» HEeCTAaHapPTHBIX, IPOOJIEMHBIX WIH

20 DxcnepuMeHTanbHas pabora Ne 12 OKCIEPUMEHTAIbHBIX 3a1a4, I'1¢ HYKHO https://app.inventic.tech
«Cno)keHue CuJl, HaIPaBJIEHHBIX MO CMOJIC/IUPOBATH CUTYAIHIO, /tasks
OJIHOH MPsIMOI» MPOaHAIU3UPOBATE YCIOBHE U IPUMEHHTH

2.10 DkcnepuMeHTanbHas pabora Ne 13 3HAHUA B HOBOM CBSA3KE. https://app.inventic.tech
«V3MepeHne KeCTKOCTH TPY/KHHBI» /tasks

2.11 DkcnepuMeHTanbHas pabora Ne 14 https://app.inventic.tech
«M3mepenne kodGPuiMenTa CHibl /tasks
TPEHUsl CKOJIbKEHUs»

2.12 Pemenne 3anau na temy «Cuna https://app.inventic.tech
TPEHUS /tasks

Pazjen 3. lapienue. [IaBjieHune ;KH1KOCTeH H razon

3.1 OxcnepuMeHTanbHas pabora Ne 15 0 1 YueHHKH coOUparoT yCTaHOBKH, https://app.inventic.tech
<(HCCJ’IEI[OB€1HH8 3aBHCHUMOCTH JaBJICHUSA Haﬁn}oﬂa}o’r 3a ABJICHUAMH, HpOBOﬂﬂT m
OT ILTONTAH [TOBEPXHOCTH M3MepeHus (¢ y4ETOM IOrpelHOCTeH ),

32 DKcnepuMeHTaibHas pabora Ne 16 0 1 (UKCHPYIOT JaHHBIC B TaG/IULAX H CTPOSIT https://app.inventic.tech
«Onpenesiene 1aieHHs rpaguku. YYSHUKH IPOBOIAT PELICHUE ftasks
HWIMHAPHYECKOTO TEIan N .

33 DkcnepuMmeHTansHag pabora Ne 17 0 1 HECTAHaPTHBIX, IPOO/IEMHBIX HIH https://app.inventic.tech
(BHUHCTISHHE CHITEL, C KOTOpOR IKCMEpUMEHTANLHBIX 3a/1a4, T/1¢ HYXHO fiasks
aTMoccbepa JAaBHT Ha MMOBEPXHOCTH EMONCIHPOBATE CHTYAIIMIO,

CTOJIa» MpoaHaJIN3upPOBaATh YCIOBUE U IPUMEHHUTh

34 DkcnepHMeHTalbHas pabora Ne 18 0 1 3HaHUs B HOBOH CBA3KE. https://app.inventic.tech
«Omnpenenenue Macchl Tena, /tasks
TJIaBaromnIiero B BOJAC»

3.5 DkcnepuMenTaibHas pabora Ne 19 0 1 https://app.inventic.tech

«OnpeneneHne MIOTHOCTH TBEPAOIo
Tenay

/tasks




3.6 Penrenne xauecTBeHHbIX 3a1a4 Ha Temy | 0 1 https://app.inventic.tech
«I1naBanue Tem» /tasks

3.7 DkcenepuMeHTalibHas pabora Ne 20 0 1 https://app.inventic.tech
"H3yueHnne ycioBuii niaaBaHug ten" /tasks

Pabora u MOLIHOCTHL. JHEPIrUsl.

4.1 DkcnepuMeHTanbHas pabora Ne 21 0 I VueHHKH COOMPAIOT YCTAHOBKH, https://app.inventic.tech
"Boruncienue paboTsl, HaOIIOAIOT 3a SIBICHUAMHU, TPOBOJSAT /tasks
COBEPLICHHON IIKOJIBHUKOM ITPH H3MepeHus (¢ y4éToM MorpenrHocTeil),
nogabeme ¢ | Ha 2 staxk" (DUKCHUPYIOT JJaHHBIC B TAOIUIIAX U CTPOST

42 DkcnepumenTaibHas padora Ne 22 0 1 rpaduki. YUeHUKH IPOBOAAT pelicHHe https://app.inventic.tech
«BpluncieHue MOIIHOCTH HeCTaHJapTHBIX, MPOOIEMHBIX WIH /tasks
pa3BHUBAaEMOH HIKOIBHUKOM TTPH HKCTIEPUMEHTANBHBIX 3a/1a4, T/I¢ HYXKHO
nojsemMe ¢ | Ha 2 yTax» CMOJIC/IUPOBATH CUTYALHIO,

4.3 DkcrnepuMenTaibHas pabora Ne 23 0 1 NPOaHaITU3UPOBATE YCIOBHE U MPUMEHHATH https://app.inventic.tech
«Ornpesienenne BHIUTPLINLIA B CHITE, 3HAHMS B HOBOIi CBSI3KE. [tasks
KOTOPBIH JlaeT MOABHKHBIH 1
HEMOIBUKHBIN OIOK»

4.4 Pemenue 3anau na temy «Pabora. 1 0 https://app.inventic.tech
MouHoCTh) /tasks

4.5 DkcrnepumenTaibHas pabora Ne 25 0 1 https://app.inventic.tech
«VI3MepeHne KUHETHYECKOH SHEPIUH /tasks
TEna»

4.6 Pemienue 3aj1a4 Ha TeMy 1 0 https://app.inventic.tech
«Kunernyeckas SHeprus» [tasks

4] DkcnepumenTaibHas pabora Ne 26 0 1 https://app.inventic.tech
«M3mepeHne u3MeHeHus /tasks
NOTEHIHMATBHOM YHEPTUU»

4.8 Peuienue 3aa4 Ha TeMy 1 0 https://app.inventic.tech

«IloTennuansHas >H Cprusa»

/tasks







