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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 Takxke ¢ yuétoM (penepanbHO padoyell MporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
(Gu3MKN Ha JEATEIbHOCTHOM OcCHOBE. B mporpamme mno (pu3uKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®uzuka SABISIETCA CHCTEMOOOPAa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHYy MHpa,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHMSI, TO €CTh CII0C00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTEpeca K HayKe y 00y4Jaronnxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIAJCHHE
CIIEYIOIMMH KOMITIETEHTHOCTSIMHU, XapaKTEePHU3YIOIIUMU €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 YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocseienust Poccuiickoit @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne I[1K-4BH).

Henan nzyyenus Gpuankm:
npuoOpeTeHNe MHTEpeca M CTPEeMJICHUS OOydYaloMXCSd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIeé TMO3HaHUA U (OPMUPOBAHHE
MCCJIEI0OBATEIBLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTaBICHUH O PO (U3UMKA [ Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE TPEICTABICHUH O BO3MOXHBIX chepax Oymyiiedt mpodeccuoHaIbHOU
JESTEIIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEeHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHNEe 3HAHUU O JAUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npuoOpeTeHNE YMEHHMM OINUCHIBaTh W OOBACHATH (PU3UYECKHE SIBICHUS C
UCITOJIb30BAaHUEM TOJIyYEHHBIX 3HAHUI;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHHEM
buU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHM HAOIIOJATh TPHUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
J1abopaTtopHble pabOThl U 3KCIEPUMEHTANIbHbIE MCCIIEOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MIPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamu npodecCHOHANIBHON IeATENbHOCTH, CBSI3aHHBIMH C
(GbU3UKOM, U COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMU Ha JOCTHXKCHUSIX
(buU3MYECKO HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETO
oOpazoBanust oTBoauTcs 238 yacoB: B 7 kjacce — 68 dacoB (2 daca B HEHEIIO).



COAEPXKXAHUME OBYUYEHUA
7 KUIIACC

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

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenuuuHbL. M3Mmepenue Qu3nueckux BenuyuH. PuU3NUECKHe
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBI)KEHUE TUTIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THUIOTE3, OOBSICHEHHE
HabmogaemMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusnyeckue NpulOOpsl U MPOUEAYypa MNPSIMBIX HM3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJl.

N3mepeHue temmnepaTypbl MPU MOMOIIUA KHIKOCTHOTO TEPMOMETpa M JaT4HKa
TEMIIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeIeHUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBW)KEHHMSI YacTUL[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. BzanmonelcTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JABUKEHUS.
HaGmonenune nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHEe Tel Kak NpPUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cuita Kak XapakTEepUCTHKa B3auMoAeucTBUA Ten. Cuina ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS M CUJla
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUpPOAE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO ABUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

OmnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHHs OpyCKa WM IIApUKa 10 HAKIOHHON
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJTUYCHUS NaBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMU TEJAMU, KUJIKOCTSIMU U Tazamu. 3akoH [lackans. [THeBmaTtuueckue
MaIuHbI. 3aBUCUMOCTh JAaBJICHUS JKHUJIKOCTU OT TiayOuHbI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHON 00o0sioukn 3emin. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT 00BEMa MOTPYXEHHON YacTU Tena u
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAHWE WA TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE€ OT 00bEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OMnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
IJIOTHOCTH >KUIKOCTH.

KoHcTpynpoBanune apeomeTpa Wi KOHCTPYHPOBAHHUE JIOJKU U ONPENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHepPIrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenvne pabOThl CHIIBI TPEHHUS NPU PABHOMEPHOM JBM)KCHHU Tela II0
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpamaaHCKOro M JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO3HAUMMBIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIArOMNOJIyYHS:
— OCO3HaHME IIEHHOCTH 0e30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OIINOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOIINUX B TOM YUCIIEC ¥ PU3NUECKUX 3HAHHIM;
— MHTEPEC K MPaKTUUECKOMY U3Y4YeHUI0 Mpodeccui, CBSI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalUs Ha TpUMEHeHHe (PU3NYECKUX 3HAHUU JIJIs PEIIeHUs 3a/1a4 B 00J1aCcTH
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHUS IIOCTYIIKOB M OIICHKM HUX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakKTepa HKOJOTHMYECKHUX MpoOJeM MU TyTed Hx
pelieHus;

8) amanTauMM K M3MEHSIIOIUMCS YCJOBHUSIM COIHAJIBLHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTHh BO B3aUMOJICUCTBUY IIPH BBHIMIOJIHEHUH MCCJICIOBAHUM U TTPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIESITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHUS, TUIIOTE3bI O (PU3NIECKUX O0OBEKTaX U SIBJICHUAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

— OIICHKa CBOMX JCHCTBUM C YYETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpeay,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaroierocs: 0yayt copMupoBaHbsl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHbIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS s
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrtax,
JAHHBIX ¥ HAOMIOJECHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;



BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU U3YUCHUU (HU3UIECKUX SBICHUN U
MPOIIECCOB, JENIaTh BBIBOJABI C HCIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;
CaMOCTOATENLHO BBIOMpaATh CHOCOO perieHust y4deOHoW Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
UCITIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT ITO3HAHMUS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBJICHUS;
OLICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OPMAILIMIO, MOIYYEHHYIO B
X0/JI€ UCCIEOBAHMUS UM SKCIIEPUMEHTA;
CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TAaK)K€ BBIJIBUTATh MPEANOJIOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSX H
KOHTEKCTaXx.

Pabora c nndopmanmueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW YydeOHOM (usmyeckoi
3a]a4H;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBAaTh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3TUYHBIX BUJOB U OPM TIPEICTABICHHUS,;
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe OOCYXJIeHHUs y4eOHOro MaTepHalia, pe3yJbTaToOB JIa0OpATOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HAIlCJICHHbIE Ha pEIICHUE 3aJaud M TMOJAep)KaHHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHUSI C CYXKACHHUSMHU JPYTrUX YYaCTHUKOB JIHAJIOTa,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YJbTAThl BHITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATbHOU
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl IPOOIEeMBI;



OPUHUMATH 1I€TU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTHKEHHUIO: PACIPENETATh pPOaH, OOCYXIaTh NPOLECCHl W PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yjIbTara 10 CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYTHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJACHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanms:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTyalMsIX, TPEOYIOMIMX st
penieHus GU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelieHni (MHAUBUAYaAJIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );
CaMOCTOATENBHO COCTABIISTh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/auu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BapUaHThl PELICHU;
Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMu U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSCHATh NMPUUMHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBbI B JIE€ATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS
(bu3MYEeCcKOro HcCIeOBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JIpyroro yejoBeka B XOJ€ CIopa WM IUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
NpU3HAaBaTh CBOE MPAaBO HA OWIMOKY MNpHU peumieHuu (U3MYECKUX 3aJad WIA B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy 00yuenus B 7 KJjiacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XHMHYECKHE SIBIICHUS, HAOJIIOJCHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIWYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeEIIecTBa (TBEPAOE, JKUJIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJHMHEHHOE),



TPAeKTOPHsI, paBHOAEUCTBYIOIIAsl cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBL;

paznuuath sBIeHUS (auddy3usa, TeEmIoBOe JABIKEHHWE YaCTUIl BEIIECTBa,
PaBHOMEPHOE IBHKEHHUE, HEPABHOMEPHOE JBHM)KCHUE, UHEPLIUS, B3aUMOJCICTBHE
T€Jl, PAaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAILCHUs, MeEpenada
JaBJICHUS TBEPABIMHU TEJIaMH, KHIKOCTAIMU M Ta3aMHu, aTMOC(EpHOE NaBJCHHE,
IUIaBaHUE TeJ, MPEBpPAlICHUS MEXAaHUYECKOM D3HEpruu) MO ONUCAHUI0 HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBICHUN B OKpPYXaloleM
MUpE, B TOM YHucCle (PU3MYECKUE SIBIICHUS B MPUPOJIC: HNPUMEPHI JABUKECHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU MIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
OpUpOJe U TEXHUKE, BIUSHHE aTMOCHEPHOro JABJICHHS HA >KUBOW OPTraHU3M,
IJIaBaHUE PbhIO, phIYard B TEJE YEJOBEKa, MPU TOM IMEPEBOIAUTH MPAKTHUECKYIO
3a/1auy B y4€OHYIO, BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3NUECKUX
SIBIICHUI;

ONMKCHIBATh M3YYECHHBIE CBOWCTBA Tel M (PUIUUECKUE SIBJICHUS, HCIHOJIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSAsI CKOpPOCTb, CHJIa YIIPYTOCTH, CHJa TSDKECTH, BEC Tela, cCuia
TpeHUs, JaBieHue (TBEPAOro Tela, XUIAKOCTH, Ta3a), BBITAIKUBAIOIIAS CHIIA,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKas M OTEHIIUAJIbHAS SHEPTHs]), TIPU
OMKMCAHUH TPABUIILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUYECKHUE SBJICHHUS U TPOIECCHI, HCIOIB3YS
mpaBuia CIOXKEHHS cuil (BIOJb OJHOM mpsMoi), 3akoH ['yka, 3axoH Ilackais,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0OKa), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW »OHEpPruu, MNpH OSTOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3allMCHIBATh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE SIBIICHUS, MPOIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB
c omopoif Ha 1—2 U3y4YEHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadd B 1—2 JEUCTBUS, WCMOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud



3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BETMUNHBI B (POPMYIIBI U
IPOBOANUTDH PACUEThl, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTh MOTYYCHHON (PU3NYECKON BETUIHHBI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METO/IOB, B ONMCAHWM HCCIENOBAHMS BBIACIATH MPOBEPSAEMOE IPEAINIOIOKEHNE
(rumote3y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA PE3yJIbTAT, HAXOAHUTh
OLIMOKH B XOJI€ OTbITA, IETAaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOANUTH ONBITBI IO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Ten: (OpMyIMpOBaTh NPOBEpSiEMbIE IPEAINOJIOKEHUS, COOUpaTh
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYyNOBaHUS, 3alUChIBATh XOJ ONbITa U
(GbOopMyIMpPOBATH BHIBOIBI,

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITbI
U TEMIEepaTrypbl C UCIHOJIb30BAHUEM aHAJOIOBBIX M LHUQPPOBBIX NPUOOPOB,
3alKChIBaTh OKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
U3MEPEHUN;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OAHOU (PU3UUECKON BETUUYUHBI OT IPYroi
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBM)KCHMS TeEla, CHIIbI TPEHHSI CKOJIBKEHHS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tejla, OT INIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUs TEJ, YCIOBUIM paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MNpeAJIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH B  BHJE
OpeUIOKEHHBIX Ta0NMMLl UM rpauKoB, JAenIaThb BBIBOJABI 10 pe3yjbTaTam
UCCJIEI0BAHNS;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUia TPEHUS CKOJIbKEHHUs, AaBICHUE BO3/1yXa,
BBITAIKMBAIONIAS] CHUJIA, JIEUCTBYIOIIAs Ha TNOrPY>KEHHOE B JKUIKOCTH TEO,
KOdQ(PUIIMEHT  MOJE3HOr0  JCHCTBUS ~ NPOCTBIX  MEXaHU3MOB),  CIEIys
OpeIJIOKEHHOW  MHCTPYKUMHU: TMpPU  BBIMNOJHEHUMH  HU3MEPEHHH  cobupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYEHUE UCKOMOM BEIMYUHBI;
cOOI0OaTh MpaBWJia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUMBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloONIMecss COCyIbl, OapoMeTp, pblyar,
MOJIBM)KHBINA M HEMOABUKHBINA 00K, HAKJIIOHHAS MJIOCKOCTH;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha UX ONUCAHUA (B TOM YHCIE: MOAIIMUITHUKH, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI MPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOW HACOC,
apeoMETp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMI0O O MpHUMEpax) MPaKTHYECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUIS OOecTeueHUs
Oe3omacHOCTH IpU oOpallleHuu ¢ NpuOopaMu M TEXHUUYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen cpeae;

OCYILECTBISATh OTOOP MCTOYHMKOB MH(pOpManuu B MIHTEpHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCSA 3HAHUW M IMyTEM
CPaBHEHHUS Pa3jIMYHBbIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOI;

UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHU  HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHHUKOB MH(pOpPMAIH (GU3NUECKOTO COJIEPKaHMUs, B TOM YHCIIE MyOIMIHO
Jenatb KpaTKMe COOOIIEHHMST O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
UCCJIEOBAHUM, IIPU 3TOM TIPaMOTHO HCIIOIb30BAaTh HW3YYEHHBIM ITOHATUWHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;

OpU  BBIIOJHEHUM Y4YEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/ladyaMU, CIEIAUTH 3a
BBINIOJIHEHUEM IUTaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAOLIUX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero ongpo.m)m,le p ;KT"%CKHC odpa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pazgen 1.0u3nka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
bu6mmoreka [IOK
11 Dusnka - HayKa 0 PUpOJC 2 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
1.2 DH3MUCCKUE BEUHHEL 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
2 1
1.3 EcTtecTBeHHOHAYYHBIN METO]T TIO3HAHWS 0 https://m.edsoo.ru/7f416194
Hroro no pasueny 6
Pa3znen 2.IlepBoHavasibHble CBEJeHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 CTpocHue BeilecTsa 1 0 ! https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 1 bubnmnorexa [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 1 1 https://m.edsoo.ru/7f416194
Hroro 1o pazueny 5
Pa3znen 3./[BuikeHne U B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
a1 Mexanuteckoe ABHKeHHE 3 0 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 HMHepuus, macca, nioTHocts 4 0 . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.3 Cra. Buer cun 14 . 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
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Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnnoreka [HOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuaKocTH > 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe nasneHue 0 . https://m.edso00.ru/7f416194
44 JlelicTBuE XKUJKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes 5.PaGora 1 MOIIHOCTh. JHeprus
bu6mmorexa [IOK
51 Pabora i momoCTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > . https://m.edso00.ru/7f416194
bubmuorexa [JOK
53 Mexanuteckas sHeprius 4 0 https://m.eds00.ru/7f416194
Htoro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 15
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoabsusie, IIpakTuueckue
n/m P Bcero 5 P I:j o0pa3oBaTte/ibHbIE
a0oThI a0oThI
paoo paoo pecypcbl

1 ®dusuka — Hayka o npupoje. SBieHus
IPUPOJIBI
Ou3nyecKue sIBICHUS
Ou3nyecKue BEJIMYUHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEeMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TemMrepaTypsl”

5 Mertoas! Hay4yHOrO 1o3HaHus. OnucaHue bu6nmorexa LIOK
(U3HYECKUX SIBJICHUH C IIOMOIIBI0 MOJIETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:

5 JTAIBHOCTH MOJETA IIapUKa, MyIEHHOTO 1
TOPU30HTAIILHO, TEM O0JIbIlIE, YeM OOJIbIIE
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE bu6nmorexa LIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bubmmnoreka HOK

8 JIBr>KeHUE YacTHI] BEIIECTBA , 1

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OTMbITHI 11O 1
HaOII0JIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

bubnmnoreka [JOK
11 O6o06menue mo pazaeny «lleppoHavanbHbIC _ 1
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUHU BEIIECTBA
12 Mexanunueckoe nBuxenue. PaBHomepHoe u bu6muoreka [JOK



https://m.edsoo.ru/ff09f72a
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HEpPaBHOMEPHOE JIBUIKEHUE

https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. EAMHUITEI CKOPOCTH BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0a079c
14 PacueT nmyT u BpeMeHH JIBHIKCHHS BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprusa. Macca — Mepa HHEPTHOCTH T ]ﬁg&?;r?]?:é(szggﬁmouo
16 [LnorHOCTH BemecTBa. Pacuer maccel u bubmuorexa [JOK
o0bema Tesa 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas.1. pabora «OrnpeneneHue
IUIOTHOCTHU TBEPJIOTO TETIa
18 Pemenue 3agau mo teme "I1oTHOCTH bubnuoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuita ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsoKeHHs (nedopmaryn)
MPYKUHBI OT MPUIIOKEHHOUN CHUITBD»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
| ey ke el e Busorea 101
R https://m.edsoo.ru/ff0a1778
23 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnnorexa [JOK
Pu3nuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenune cui. JluHamomerp Egg?ﬁr?]?:;sigr(a}:mawcc
25 Bec Tena. HeBecomocTh E&?ﬁ;ﬁ;&gﬁlﬁfoﬂ?m
26 CJ‘IO)IieHI/Ie JIBXX CHI, HanvpaBneHHHx o BI/I6J'.II/IOTeKa 1HOK
OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromas

"

CHIJI
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8 Cuita TpeHus u e€ Bubl. TpeHue B IpUpoe U bubnmnoreka HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3yueHue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnmnoreka HOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3aau Ha onpezaeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau no remam: «Bec tenay,

31 «['padmueckoe n3odpaxenue cuiny, «Cuib, BH6J_IHOTeKa HOK
«PaBHOCHCTBYIONIAs CHITY https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no remam:

30 «Mexannueckoe aBxKeHue», «Macca,

IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n300pakeHune crn, «CHIb»

33 Jasnenue. CiocoObl yMEHbILIEHUS U Bbu6moteka [JOK
YBEJIMUCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnnorexa [JOK
0T 00béMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHus TBEPALIMHU TEIAMH, bubnmorexa LIOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )UIKOCTH U Ta3€, BRI3BAHHOE bubnmnorexa [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3anau 1o teme «JlapieHue B bubmmoteka IIOK
JKUJKOCTH U Tase. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826

bubnmorexa LIOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 ['unpaBiyaeckuii mpecc BH6J_1HOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOM )KHUIKOCTHBIN HACOC

a1 ATmocdepa 3eMiIH U IpUYUHBL €€ bu6muoreka [IOK

CYIIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a
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bubnunorexa LIOK

42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
N3mepenue armocdeproro gaBineHus. OnbIT bubnmnoreka HOK
43 _
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTBI HaJl YDPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
bapometp-anepouna. ATMocdepHoe naBIeHUE bubmmotexa LIOK
45 _
Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau o reme " ATmochepHoe
naBieHue"
47 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnnoreka [JOK
B HUX T€JIO. ApXUMeEJIOBA CHJIa https://m.edsoo.ru/ff0a3276
JlabGopaTtopHas pabora «OrnpeneneHue
48 BLITaJII)KI/IBI;Iome?ﬁ CUJIBL nefII:)CTIlls FOLIEHA Ha Bubmmorexa LIOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, TIOTPYKEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tea B bubnunoreka LIOK
BOJI€ OT 00bEMa MOTPYKEHHOU B KHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bubmmoteka IIOK
S0 lnapatue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOAKU U
omnpeneneHue e€ rpy30noab-EMHOCTH"
Pemenue 3amnay no temam: «IlnaBanue cynos.
52 Bo3 OHJ'IaIliaHI/Ie» «J/laBreHue TBe I)Iz/(HTeJ'I Bubmorexa LIOK
FLYyXOILT ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 Kontponbnas pabota o teme «JlaBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6nunorexa LIOK
>4 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
55 Momnocts. EquHuner MOImuocTu but6mmoreka [IOK
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https://m.edsoo.ru/ff0a3f82

VYpoxk-uccinenoanue "Pacuét MOITHOCTH,

56 . "« 1
pa3BUBaeMoi IpH MoaAbEME 10 JecTHULE"
57 IIpocteie Mexanu3mel. Peryar. PaBHoBecue
CHUJI Ha pblyare
Peryaru B TexHuke, OBITY U IPUPOJIE.
58 JlaGopaTopHas aéOTa «}I’/ICCJ'IpeI[F())BaHI/IC 0.5 Bubmmorexa HOK
PATOPHasi p ' https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS PhIYara
59 Pemenue 3amad no treme «Y ciioBus bubnuorexa [{OK
pPaBHOBECHSI pblyara https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenne KIIJI HAKIIOHHON IIIIOCKOCTHY
61 Penrenne 3agau mo reme "Padbora, MOIIIHOCTb, bubnunoreka LIOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MOTEHIAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHHs] MEXaHNYEeCKON YHEPTHH bubmmorexa LIOK
P p https://m.edsoo0.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIPENEICHHE
64 W3MEHEHUST KHHETHYECKON U MOTEHIINAILHOMN 1
SHEPTUU MPYU CKATHIBAHUU TeJa MO0 HAKIOHHON
MJIOCKOCTH"
65 KonTponbnas pabota no teme «Pabota u
MOIIIHOCTb. DHEPTHUS»
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnuoreka [IOK
66 n n .
MexaHndeckoe IBIKEHHE https://m.edsoo.ru/ff0adee6
67 PesepsHslit ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe
68 PesepBHslit ypok. Pabora ¢ TekcTamu 1o Teme

"Pabora. MorHocTh. DHeprus"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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