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HOACHUTEJIBHAS 3AIIMCKA

[Ipennaraemast paboyas mporpamMma Mo ydeOHOMY mpeameTy «Dusnka»
npeHa3HavYeHa I OCBOCHHS Yy4alluMHCS /-9 KJIacCoOB, MUMEIOIMIHUX 3aJICPKKY
MICUXUYECKOTO Pa3BUTHS.

PaGouass mporpamma 1o ydyeOHOMY TmpeaMeTy pa3paboTaHa Ha OCHOBE
CIEAYIOMMX TOKYMEHTOB:

1. ®enepanpubiii 3akoH or 29.12.2012 Ne 273-®3 «O6 o6pa3zoBaHuu B
Poccuiickoit @enepaunmn».

2. ®denepanbHBIA TOCYIapCTBEHHBINH 00pa30BaTEe/IbHBINA CTaHIAPT OCHOBHOTO
o0mero o0pa3oBaHUs, YTBEP)KICHHBIM MPUKa30M MUHHCTEpCTBa 0Opa30BaHHS H
Hayku Poccuiickoit @enepannu ot 31.05.2021r. Ne 287.

3. denepanbHas aganTUPOBaHHAs 00pa3oBaTelibHAS MPOrpaMMa OCHOBHOTO
obmiero oOpa3oBaHUs Ji1 OOYYaKOIMMUXCS C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
3JI0pPOBbSI, YTBEP)KJCHHAs MPHKA30M MHUHHUCTEPCTBA MPOCBEIICHHUS Poccuiickoi
®enepanuu ot 24.11.2022 1. Ne 1025.

4. [TpumepHast paboyas nmporpamMma y4eOHOT0 npeamera
«(pu3ukanananTUPOBAaHHOW OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHUsi OOYYAIOIIMXCA C 3aJCPKKOM TCUXUYECKOTO Pa3BUTHUSA
oobpeHa penieHreM ¢eaepaTbHOro yuyeOHO-METOAUYECKOT0 OOBEAMHEHHUS TI0
obmemy o6pazoBanuio (TpoTokoi1 oT 15 centsops 2022 r. Ne 6/22).

[Iporpamma oTpaxkaer cogepkanue o0ydeHus npeaMery « Pu3nkay ¢ yueToM
0CcOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH 00yuatomuxcs ¢ 311P.

Anantanus coaep)kaHus ydeOHoro marepuana s oOydarommxcs ¢ 3I1P
IPOUCXOUT 3a CUET COKPAIICHUS CIOKHBIX TOHATUA M TEPMUHOB;, OCHOBHBIC
CBeJicHUsl B Mporpamme pnatorcsa auddepeHupoanHo. [lo HEKOTOpbIM Temam
y4alyecs Mmoxy4aroT TOJIBKO o0IIee mpeacTaBieHre Ha YpOBHE o3HaKoMieHus. Ha
OCHOBaHMU TpeOOBaHUN (eaepaTbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIBHOTO
CTaHJapTa B COJIEPKAHHUH MIPEIOIaraeTcs pean30BaTh aKTyallbHbIE B HACTOSIIEE
BpEMsi KOMIIETEHTHOCTHBIM, JUYHOCTHO-OPUEHTUPOBAHHBIN, NE€ATEILHOCTHBIN
MOAXOBI JUIA YCIICIIHOW COLMAIM3aIliH, JAJIbHEHIIIETo 00pa3oBaHUs U TPYIOBOU
neaTenbHOCTH oOy4varommuxcs ¢ 3I1P.

Copnepxanne mporpaMMbl MO (U3MKE HAMpaBiIeHO Ha (HopMupoBaHHe
€CTECTBEHHO-HAYyUYHOU rpaMoTHOCTH oOydaromuxcs ¢ 3[IP u opranuzanuio
u3ydeHus: (U3NKW Ha JEeATeNbHOCTHOW OCHOBe. B mporpamme mo Qusuke
VYHUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOrO TMpeAMeTa B peanu3anuu TpeOOoBaHUMN
OI'OC OOO Kk nnaHUpyeMbIM JUYHOCTHBIM W METANPEAMETHBIM PE3yJbTaTaM



o0y4eHHUs, a TaKXKe MEXIPEIMETHbIE CBS3UM E€CTECTBEHHO-HAYUHBIX Y4EOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O O0IIEro 00pa30BaHusl.

[Iporpamma no gusnke ycTaHaBIMBAET paclpeacsieHue y4eOHOro MaTepuaa
1o rojgaM o0yudeHwus (Mo Kjaccam), MpejjiaraeT MpUMEPHYI0 MOCJIEI0BATEIbHOCTh
M3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEAMETHOTO COJEP)KAHUS U
yu€Te BO3pPACTHBIX OCOOEHHOCTEN 00yUaronuXxcsl.

[Iporpamma 1o ¢Qusuke pa3paboTaHa C IEbIO OKa3aHUS METOIUYECKOU
MTOMOIIIM YUYUTEIIO0 B CO3JJaHUM paboyveil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

dusnka ABISIETCS CHUCTEMOOOPA3yIOIMUM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DM3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH u (PU3HUECKOUN
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAy4YHYH) KapTHHY MHpa,
NpeOoCTaBIsIET Haubosiee SICHble O0O0pas3lbl MPUMEHEHHUS HAaydyHOTO METOja
MO3HAHMsI, TO €CTh CI0CcO0a MOTyYeHHUs TOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETro
o0pa3oBaHUsl COCTOMT B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHON TPAMOTHOCTH H
MHTEpeca K HayKe y 00 yJaromuxcs.

N3yuenne ¢usukn Ha 06a30BOM ypOBHE IMpeIoiaraet OBJAaJCHUE
CIEAYIOINMHU KOMIIETEHTHOCTAMH, XapaKTepU3yKOUIMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4HO OOBACHSTDH SIBICHUS;

e OIICHUBATH U TOHHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPIPETHUPOBATH  J@HHBIE W UCIIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIS ITOJYUEHHUS BBIBOIOB.

Henun wusyuenus QuU3MKK HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenojgaBanus ydeOHOTo mnpenmera «Dusnka» B
oOpa3zoBaTebHBIX oOpranu3amusax Poccuiickoit dexepanuu, pean3yrOIIUX
OCHOBHBIE  00II€00pa30BaTeIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEIICHUEM
Komnerun MunucrtepctBa npocenieHust Poccuiickoit denepanuu (MpoToKoI OT 3
nexadps 2019 r. Ne [1K-48H).

Heau nzyyenus Gpusuku:

e TMpHOOpPETECHHE WHTEpPEca W CTPEMIICHHS OOYYaromIuXcs K HaydYHOMY
U3YUYEHUIO TPUPOJBI, PAa3BUTUE HUX HHTEIUJIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHHE
UCCJIE0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOEHHS MaTepuu U PyHIaMEeHTAIbHBIX 3aKOHOB (PU3UKU;



(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON JIESITENLHOCTH, CBA3aHHOU C (DM3UKOM, MOJATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTmkeHue 3TUX IeJed mporpaMmbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a4a4.:

OpuoOOpeTeHne 3HAaHWM O JMCKPETHOM CTPOEHUM  BEILIECTBA, O
MEXaHUYECKUX, TEIJIOBbIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSX;

npUOOpEeTeHHEe YMEHUMN OMUCHIBATH U OOBSACHATH (PU3HUECKHUE SBICHUS C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAaHUH;

OCBOCHHME METOJIOB pEIIECHUS NPOCTEUINUMX pPACUETHBIX 3aJay ¢
UCIIOJIb30BaHUEM buznUecKux MOJIeIeH, TBOPYECKUX u
IPaKTUKO-OPUECHTHUPOBAHHBIX 33744,

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble  pabOTBl W  OKCIEPUMEHTAJIbHbIE HUCCIENOBAaHUSA C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIueln GU3NUEecKoro Coaep>KaHus,
BKJIIOYass UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (QU3HUKHU, aHAIHU3 U
KPUTHYECKOE OlIEHUBaHUE HH(POPMAIINH;

3HAKOMCTBO €O chepaMu npodhecCuOHATBHOM AESTEIbHOCTH, CBI3aHHBIMU
¢ (GuU3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKOM HAYKH.

Ha m3ydenue ¢u3uku (6a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHus OTBOAUTCA B 7 Kijacce — 68 yacoB (2 yaca B HEIENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

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

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKHUE, TeIUIOBBIE, JIEKTPUUECKIE, MArHUTHBIC, CBETOBLIE, 3BYKOBBIC.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJ| MO3HAHUA: HAOJIOJEHHE, MMOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Paznea 2. IlepBoHayajibHbIe CBEJICHHSI 0 CTPOCHHUH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIBITHI,
JOKa3bIBAIOILINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenue dactun BemecTBa. CBfA3b CKOPOCTH JIBJKEHHsI YacTUL[ C
TtemnepaTypoil. bpoyHoBckoe nBumxkenue, auddysus. BzaumonelicTBue uacTuil
BEILECTBA: IPUTSKECHUE U OTTAJIKABAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE T'a30B, KMIKOCTEH M TBEPIBIX
(KpuCcTAIIIIMYECKUX) Tell. B3auMoCBsA3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUHN BOJBI.

Jemoncmpayuu.
1. HaGmonenne nuddysun.
2. HaGmronenuwe  sBIICHMIA, OOBACHSIOMMNXCS ~ TPUTSKECHUEM WU

OTTAJIKUBAHMEM YaCTUIl BEILIECTBA.

Pa3nen 3. /IBu:keHMe 1 B3auUMOAelicTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr mytu u
BPEMEHHU JIBUKECHUSI.

SBnenve wHepuuu. 3aKOH HHepuuH. B3anmoneilcTBUE Ten Kak MpUYMHA
M3MEHEHHSI CKOPOCTH [IBMDKEHUs Teln. Macca Kak Mepa HHEpPTHOCTH TeJa.
[InoTtHOCTH BemiecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IWHUIE
o0bEMa BelecTBa.



Cuita Kak XxapakTepucTuKa B3auMonaeucTBus Tesl. Cuiia ynpyrocTd M 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CHJIA
TshkecTH. Criia TSKECTH Ha Apyrux aHerax. Bec rema. HeBecomocTs. Cnoxenue
CWJI, HAPABJIIEHHBIX IO OJHOM mpsmMoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOIpXKEHN U TPEHUE NMOKOS. TpeHue B MPUPOJIE U TEXHHUKE.

Jemoncmpayuu.

1. HaGmronenune MexaHUYECKOTO IBUKEHUS Tena.

2. HaGmronenue siBjeHUs: MHEPIUH.

3. HaGnrogenue n3MeHeHHsI CKOPOCTH MPU B3aUMOICHCTBUM Tell.

4. CpaBHEHHE Macc IO B3aUMOJECHCTBUIO TE.

5. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOW MPSIMOA.

Pasnen 4. JlaBienue TBEPABIX TeJl, KHIAKOCTell U ra3oB.

Hasnenune. CriocoObl yMEHbBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHsS Tra3za OT 00bEma, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJIAMHU, KUAKOCTAMH W razamu. 3akoH llackand. ITHeBmaTmueckue
MaIllMHBI. 3aBUCUMOCTBH JABJICHUS KHUIKOCTU OT TIyOWHBI. ['HMIpocTaTHdecKuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinueckie MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3QymHON o0onoukn 3emiun. OmnbiT Toppuuernnu. M3mepenune aTtmocgepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTrO TABICHUSI.

JlelicTBrE )XMAKOCTH U Ta3a Ha NOrPYKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTbH AaBJIEHUS ra3a OT TEMIEPaTyphI.

2. llepenaua naBieHUs ) KUAKOCTHIO U Ta30M.

3. CooOmarommecs Cocy/bl.

4. TlposiBnenue AeiicTBUS aTMOCHEPHOTO JIaBIICHUS.

5. 3aBUCHMOCTH BBITAJKHBAIONIEH CHIBI OT 00BEMa MOTPYyKEHHOW YacTh

T€JIa U INIOTHOCTH KUJKOCTH.

Pa3nen 5. PaGora u MmomiHOCTb. JHeprus.

Mexanndeckasi pabota. MoOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. llpuMeHeHWEe TpaBWIa pPaBHOBECHs] pblyara K OJIOKY.
«3onoroe mnpaBuwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannyeckas dHepruss. KuHeTMueckas H NOTEHUHAIbHAS JHEPTUSL.
[IpeBpamieHre 0AHOTO BH1a MEXaHUYECKOM SHEPTUH B APYrol. 3aKOH COXPaHEHUS
SHEPrUH B MEXaHUKE.



Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXaHU3MOB.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

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

B pesynbraTe usydenus pu3uku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHuUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(DUZUKOB;

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

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJEHUH OOIIECTBEHHO3ZHAYNUMBIXH
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS U  IMOLMOHAJIBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— c(hopmMupoBaHHOCTH, HaBbIKa pedIeKCUH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIbHOM HANpaBJICHHOCTHU, TPEOYIOIIUX B TOM YHCIE M (PU3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTaLMd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUM NOJis PELICHUs 3a1ady B
00JIaCTH OKpY’KaloIlleW Cpelbl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HUX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJCHCTBMU IMPU BBHINOJHEHUU HCCIAEAOBAHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM Uucie GOPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHME 1e(pULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
[1)76370 478

e — IUIAHUPOBAaHUE CBOErO pPa3BUTHUs B NPUOOPETEHMM HOBBIX (PU3MUECKUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBIABIATH B3aMMOCBS3H NIPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUMH;

e — OIIEHKa CBOMX JEWCTBUIl C Y4YETOM BIMSHHA HAa OKDPYXAIOIIyI Cpexy,
BO3MO’KHBIX IJI00AIbHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011I€HHS U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JEIYyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTH HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXEeMaMH, TharpaMMaMu, HHOU rpauKOi M MX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHHUIO: paclpeAeNiaTh poJid, 00CyX AaTb MPOUECCH HU
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX HNPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Npe/jlaraéMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTKEHUSA  (HEHOCTHKCHHS)  PE3yIbTaTOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIB30BaTh  TOHATHS:  (PU3MUECKHE U  XUMHUYECKUE  SIBJICHHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmarnus (ympyras, TJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, Tepejaya JaBji€HUsS TBEPABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHHE U3YYEHHBIX (U3MYECKUX  SIBIICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NaBJICHUS Ha XKUBOW OpraHU3M, IUIABaHHUE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
IIyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(PQUIMEHT TO0JIE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEpPrus), MpU OMNHCAHUU MPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIIMYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBatONIUE (PU3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BETUUUHBI;

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBO/JIBI TI0 €r0 pe3ysIbTaTam;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATh TMPSIMbIE U3MEPEHHUs PACCTOSHUSA, BPEMEHH, MacChl TeTa,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIONIEH CHIBI OT 00bEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  Y4YEOHOTO WCCIICIOBAHUS, COOUpaTh YCTAaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

IIPOBOAUTE KOCBEHHBIC HM3MEPEHHUS (PU3MYECKHX BEIWYMH (IDIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYsS MPEAIOKECHHON WHCTPYKIMHM: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh NMPUHIUIIBI JEUCTBHUS MPUOOPOB UM TEXHHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETp, COOOMIAIIINECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOWCTBO BOJOIPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUS (U3HUECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uWH(opmanmu B VIHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOTHEHUH YYCOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
W3YYEHHBIA TOHATUUHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBaTh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIero Mupa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Paznen 3./IBu:keHne u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3 1
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 bu6mmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
JlanreHHe XHOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa KonTpoabHubie IIpakTuyeckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®du3uKa — HayKa o npupoje. ABieHus 1 bubnuorexa [JOK
IIPUPOIbI https://m.edsoo.ru/ff09f72a
bu6moreka [IOK
2 Dusireckite ABCHILA 1 https://m.edsoo.ru/ff09f72a
3 dusndecKkre BeJIMYUHBI U X U3MEPEHUE 1 bubmorexa OK
https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TP MIOMOIIIH KUIKOCTHOTO 1 1 bubmorexa IOK
" https://m.edsoo.ru/ff09f72a
TEPMOMETpPA U JaTYHKA TEMIIEPATyphl
5 Mertoipl HaydHOTO No3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bMBUYECKUX SIBICHUHN C TTIOMOIIBIO MOJIEICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTesbl:
6 JATBHOCTD MOJIETA [IAPUKA, TYIIIEHHOTO 1 1 bubnuoreka [JOK
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE https://m.edsoo.ru/ff09f72a
BBICOTA ITyCcKa"
7 Crpoenue BemiectBa. OMBITHI, TOKa3bIBAIOLIHE 1 bubnunoreka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenopanue «OnbITHI MO 1 1 bubnunoreka [JOK

Ha6J'IIO,[[eHI/IIO TCIIJIOBOT'O PACHIMPCHUS I'a30B»

https://m.edsoo.ru/ff0a013e
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bubmuoreka [JOK

10 ArperatHble COCTOSIHHS BEIIECTBA httos://m.edsoo.ru/Ff0a013e
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.
11 O6o6mienue o pasneny «llepBoHadanbHBIE bubmorexa LHOK
CBEJICHIA O CTPOCHHUH BEIIECTBA https://m.edsoo.ru/ff0a0378
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBIIKCHHUE https://m.edsoo.ru/ff0a05c6
bubnuoreka [JOK
13 Cropocts. ExuHHLEL ciopocTh https:// m.edSO(])_.[ ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBH>KECHMUS. bubnuoreka [IOK
[Ipomexyrounas aTrecTanus https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNueprus. Macca — Mepa HHEPTHOCTH TEN httos://m.e dsogru /£020¢10
16 IInoTHOCTh BemecTBa. PacueT Maccel u bubmuorexa [JOK
o0bema Tena 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Pemenne 3agau o treme "I1MOTHOCTD bubmuorexa [JOK
BelecTna" https://m.edsoo.ru/ff0a0fee
18 Pemenne 3agau o treme "I1m0THOCTD bubnmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepUCTUKa B3aUMOICHUCTBUS bubnuoreka [JOK
ten. Cuia ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ff0al123c
20 Cuiia KaK XapaKTepHUCTUKA B3aUMOICHCTBUS bubnuoreka [JOK
ten. Cuia ynpyroctu. 3akoH I'yka https://m.edsoo.ru/ff0al123c
21 SBnenue TaroreHus. Cumia TSKECTU bubmmorexa [JOK
https://m.edsoo.ru/ff0al123c
CBs13b MEXY CHIION TSYKECTH U MacCOM Telna.
22 Bec tena. Pi)IIJIeHHe 3amayd no reme "Cuia bubmorexa LIOK

TsoKecTH"

https://m.edsoo.ru/ff0al778
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Cuna TspKecTH Ha IpYTUX IUIaHeTax.

bubmuoreka [JOK

23
®u3nyecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Nsmepenue cun. Junamomer
P a P https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnuoreka [JOK
OJHOM mpsAMoi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amgau mo reme "PaBHoelicTByromas bubnuoreka [JOK
cun" https://m.edsoo.ru/ff0ala70
28 Cuna Tpenus u €€ Buabl. TpeHne B mpupoae u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Cuna Tpenus u €€ Buabl. TpeHne B Ipupoae u bubmuorexa [JOK
29
TEXHUKE https://m.edsoo.ru/ff0alcc8
KonTtponbHas paboTa o Temam:
«MexaHndyecKkoe JBHKEHHEY», «Macca,
bu6mmoreka [IOK
30 IJIOTHOCTBHY, «Bec tenay, «I'paduaeckoe
https://m.edsoo.ru/ff0alcc8
n3o0pakeHue cum, «Cuib».
[IpomexxyTodHas aTTecTarus
31 Pemenue 3aga4 Ha onpeneneHue bubnuoreka [JOK
PaBHOJICHCTBYIOLIEH CUIIbI https://m.edsoo.ru/ff0alde0
Pemenne 3agau mo remam: «Bec Tenay,
32 «['paduueckoe nzobpakenue cum», «CUibb» bubmmorexa [IOK
P N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID»
33 JlaBnenue. CiocoObl yMEHbBIIICHUS U bubnmuoreka [JOK
YBEIIMUYEHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JJaBJICHUS Ta3a bubnunoreka [JOK

oT 00bEMa, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376
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IIepenada naBieHus TBEPABIMU TEIAMH,

bubmuoreka [JOK

3 XKUJKOCTAMHU U razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JIEUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o reme «Jlapienue B bubmmoreka [{OK
KUJKOCTHU U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaompecs cocyxt https:// m.edsocl)_.[ ru/ff0a2970
39 IManpaBnuueckuii mpece brbmmorexa [OK
https://m.edsoo.ru/ff0a3136
. . bubmuorexa [JOK
40 Manowmertpsl. [IopiiHeBOM KUIKOCTHBIN HACOC httos://m.e dsogru /1083136
41 ATmocdepa 3eMiu U IPUYHHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [IOK
42 Bec Bo3myxa. ATMocdepHOoe 1aBiieHHE httos://m.e dsogru /f0a2b5a
43 N3mepenue atmocdepHoro naBieHus. OmpIT bubnuoreka [IOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTb aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl ypPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomertp-anepouna. AtmocdepHoe naBieHue bubnunoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agau mo reme " AtmochepHoe bubmuoreka [JOK
nasjeHue" https://m.edsoo.ru/ff0a2fc4
47 JleficTBHE JKUIKOCTHU M ra3a Ha MOTPYKEHHOE B bubnunoreka [JOK
HUX TeJI0. ApXuMe0Ba cuja https://m.edsoo.ru/ff0a3276
48 JleficTBHE )KUJKOCTHU U ra3a Ha MOTPYKEHHOE B bubnunoreka [JOK

HHUX TCJIIO. ApXI/IMeI[OBa culia

https://m.edsoo.ru/ff0a33fc
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bubmuoreka [JOK

49 [InaBanue te
HABAHHE TEH https://m.edsoo.ru/ff0a3514
bubmmoreka [{OK
50 [TnaBanue te
HlABarHe Tel https://m.edsoo.ru/ff0a3a96
Pemrenne 3amgau mo remam: «IlnaBanue cymos.
ol BosnyxomiaBanuey, «/laBienue TBEpAbIX TE brbmmorexa LOK
AYEOT] ’ PA ’ https://m.edsoo.ru/ff0a3a96
JKUJIKOCTEH 1 Ta30B»
Pemenue 3agau mo remam: «IlnaBanue cymos.
52 BozayxomnaBanuey, «JlaBieHre TBEpAbIX TEl bubmorexa HOK
YOI ’ P ’ https://m.edsoo.ru/ff0a3654
JKHAJIKOCTEH 1 Ta30B»
KonTtponpnas padoTa o Teme «/laBienne
53 TBEPABIX TEN, )KHUIAKOCTECH U Ta30B» bubnmorexa [JOK
P > ML ' https://m.edso0.ru/ff0a3f82
[IpomexyrouHas aTrecTanus
bu6mmoreka [IOK
54 M 0
eXanmiccKas pabota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 MortHocTs. E OIITHOC
HIHOCTD. BAMHILE! MOTAROCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccinenoBanue "Pacuétr MOIIHOCTH, bubnuoreka [JOK
pa3BUBaEMOM MpPHU MOIBEME 10 JIeCTHUIIE" https://m.edsoo.ru/ff0a3f82
57 [Ipocthie Mexanu3Mmbl. Poruar. PaBHOBecue cui bubnuoreka [JOK
Ha pblyare https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
58 PrIuaru B TeXHHKE, OBITY U IIPUPO/IC
’ Y 1 HpUpoA https://m.edsoo.ru/ff0a478e
59 Pemenne 3a71au 1o teme «YcrnoBus bubmuoreka [JOK
pPaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koadduruent nosesnoro nencTpust
bun A bubnmuoreka [JOK
60 MEXaHH3Ma

https://m.edsoo.ru/ff0a3f82
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61 Pemenne 3amag mo teme "Pabora, MOIITHOCTD, 1 bubmuoreka [JOK
KIIA" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnuorexa [JOK
IIOTEHLAJIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW SHEPTUU 1 brbmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"IKCIIepUMEHTATLHOE OTIPE/ICIICHHE
64 W3MEHEHUS KUHETUYECKON U MOTEHIHAIBHOMN 1 bubmorexa HOK
. https://m.edsoo.ru/ff0a4360
SHEPTHH MPHU CKATHIBAHUH TeJIa TI0 HAKJIOHHON
IJI0CKOCTH"
KonTponsnas pabora no teme «Paborta u
65 MOIIHOCTb. JHEPrus». [Ipomexxyrounas 1 bubnmorexa [JOK
https://m.edsoo.ru/ff0a4360
aTTecranus
PeseprubIit ypok. PaboTta ¢ Tekctamu o teme
66 "MexaHnueckoe JBIKeHHE" 1 bubamorera LOK
https://m.edsoo.ru/ff0adee6
PesepBubIit ypok. PaboTta ¢ TekcTramu o teme
67 "JlaBiieHHe TBEPABIX TEJ, KHUIAKOCTEH U ra3oB" 1 bubmorexa LHOK
’ https://m.edsoo.ru/ff0a4ffe
68 PesepBubIit ypok. PaboTta ¢ TekcTramu o teme 1 bubnuoreka [JOK
"Pabora. MomHocTs. DHeprus" https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

[leppimkun A.B. ®@usuka. 7 k1. yuel. qjis obmieoOpa3oBar. yupexaenuit / A.B.
[lepbitikuH. — 2-€ u3n., crepeotun. — M.: lpoda, 2021.

METOANYECKHUE MATEPHUAJIBI J1JIAA YUYUTEJIA

YepuukoBa Omnbra AunexkceeBHa. Pusmka: 7-W kiacc: 0a30BbI  ypOBEHb:
meTonuyeckoe nocooue k yueonuky M. M. Ilepoinkuna, A. Y. UBanosa / O. A.
Uepnukosa, C. H. I'magenkoBa, B. B. KynpssueB. — 3-e usn., nepepad. —
Mocksa: IIpocsemienue, 2023.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmmoreka LHOK https://m.edsoo.ru/ff09f72a
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