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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TIOJIOKCHHMM M TpeOOBAaHWU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYArONIUXCS M OPTaHU3alldi0 H3yYCHHUS
GU3MKKM HA JAESITEIBHOCTHOM OCHOBE. B mporpamMme mo (u3MKEe YYHUTHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), MmpejjaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
W3YYCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMmbl IO Y4EOHOMY TIPEIMETY .

®duzrka SBISIETCS  CUCTEMOOOpA3yIOIMUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruei, acTpoHoMued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA,
npefocTaBisieT Haubojee sCHbIE o00paslbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CJICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOMIUMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHWBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYICHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B



oOpa3oBaTtenpHBIX opraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHBIE  00111€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadpst 2019 r. Ne [1K-4BH).
Heau nzyyenuss Gusnuku:

NpUOOpETEeHUE HWHTEpeca W CTPEMJICHHS OOYyYalomuxcsi K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]Ie MIO3HAHUS U (DOPMUPOBAHHE
UCCJIEJOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUs KakK pe3yJbTaTa H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHrE TPEICTABICHUNA O POIU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, MOATOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX Liened mporpamMMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

NpUOOpETeHUE 3HAHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM bu3rgecKux MOJICIICH, TBOPYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHpOpMaIend (HU3UIECKOTO COJEpIKaHMS,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HaKOMCTBO €O chepamu podhecCHOHATEHON AESITENFHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MIECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOIEro

oOpa3oBaHus OTBOAUTCS B 7 Kilacce — 68 dacoB (2 yaca B HEJEINIO).



COJEPKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY:KAIOIIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npuponbl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npuOopsl. [lorpemHocTs u3mepennii. MexxayHapogHasi CUCTeMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHn4yecKue, TEIUIOBBIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSI.
2. ®uznueckue MpuOOpPHI U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue UEHBI JEIEHUS MIKaIbl U3BMEPUTEILHOr0 Npudopa.
N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJ.

ok »en

N3mepenue Ttemrieparypbl MpU NOMOLIM >KUAKOCTHOTO TEPMOMETpPA H
JlaT4YUKA TEMIIEPATYPHI.
6. IIpoBeneHue ucciienoBaHus MO MPOBEPKE THIIOTE3bI: JAIBHOCTH ITOJETA
apuka, MymeHHOTO FOPU30HTAIbLHO, TeM OOJIbllle, YeM O0JIbIlIe BHICOTA
MycCKa.

Paznen 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne yactull BemiecTBa. CBs3b CKOPOCTH JBUIKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBs3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Jemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysuu.

3. HaOmionenue ~ siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka pAuaMeTrpa aromMa METOJAOM PSAI0B (C  HMCHOJIb30BAHUEM

dboTorpadwuii).

2. OnbITHI N0 HAOMIOAEHUIO TEMJIOBOTO PACHIUPEHUS Ta30B.

3. OnbITh 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3ngen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABMKeHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBMYKCHHUS.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYhHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuita kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mepeHne cuibl ¢ MOMOUIbIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CHJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepeHnne CKOpOCTH NPSIMOJIUHENHOTO ABUKEHHUS.
HaOGmronenue siBfieHust HHEPIIUH.

Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOICHCTBUU TeEN.
CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEL.

SN

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHUs (IIapyKa B JKHJKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK Jiajee).

2. OmnpeneneHue cpeaHeil CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HaKJIOHHOMW ITIOCKOCTH.

3. OnpeneneHue IOTHOCTH TBEPAOTO TEIA.

4. OmbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSHKEHHS (IedopMarium)

IPYKUHBI OT TPUIOKEHHOU CHJIBI.



5. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Taszamu. 3akoH Ilackand. [lHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napagokc. CoolOuaromuecs: cocyibl. [ napaBinieckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aylmHOW oOosouku 3emnu. OnbiTr Toppuuermu. M3mepeHue arMocepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenada naBiaeHUs KUAKOCTBIO U Ta30M.
CooOmaroruecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

A T e

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U ITIOTHOCTH KUJKOCTH.

=~

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcCloBHE IUIABaHUS TEJ: IJIABAaHWUE WIIM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIEHHUS TIOTHOCTEW TEJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIe OT 00bEMA MOrpyKEHHOU B
J)KMIKOCTb YacTH Tea.

2. OmnpeneneHue  BBITAJKUBAIOIIEW  CUJIbI, JCWUCTBYIOIIEH Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B J)KUJIKOCTH, OT MAcCChI TeJa.

4. OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOMICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOW B
JKUJIKOCTh YaCTH Te€Jla U OT IUIOTHOCTH KUIKOCTH.

5. KoncTtpyupoBaHnue apeoMmeTpa WA KOHCTPYUPOBAHUE JIOJKK U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTB. DHeprus.



Mexannyeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBmio
paBHOBecHsl pbluara. [IpumeHeHMe @paBWiIa paBHOBECHsI pbluara K OJIOKY.
«3osnoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexaHusmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHUUAJIbHAs HHEPTUS.
[IpeBpaleHrie 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimaul.

1. Onpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela

110 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBaHne yciaoBUN PAaBHOBECHUS phIUara.

3. W3mepenue KII/] HaKIOHHOM IIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenune pu3nku Ha ypOoBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs HAIPABJIECHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIAMCTHBIX U ITPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ybTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyyaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) mnaTpMoTMYECKOr0 BOCTIMTAHUSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUI (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MNPHUHIUIIOB B JESTEILHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KAuyeCTB (PU3NYECKOW HAyKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3NYECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTA
MO3HAaHHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHHM, BAXKHEWILIEH COCTABISIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS W  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TIPaBWJI OE30MAaCHOTO TIIOBEJICHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM OO0OpYIOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHME CBOEro IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:



e — AKTMBHOE Yy4YacTHE€ B PCIICHUM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJIOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM YHCIC U (DU3NUYECKHUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPODECCHil, CBI3aHHBIX C (PHU3UKOMT;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JIacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OILIGHKH HX
BO3MOXKHBIX TTOCIIECJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00ATLHOIO XapakTepa SKOJIOTMYECKUX MpoOJieM M MyTed X
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJIOBHUSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IMOTPEOHOCTh BO B3aWMOJICMCTBUM TIPH BBHITIOJIHECHUU HCCIICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e — TIOBBIIICGHHE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIEATEIILHOCTD;

e — MOTPEOHOCTH B OPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ne(PUIIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUI;

e — CTpPEMJICHHEC aHAJIM3UPOBAThH U BBISABJIATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

e — OLEHKA CBOMX JCUCTBUM C Y4YETOM BIIMSHHUS HA OKPYXKAIOIIYIO Cpendy,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUH.

METAINPEAMETHBIE PE3YJIbBTATHI

B pesyabTaTe OCBOCHHMS TpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue a1eiicTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALUU, OCHOBAHUS JIJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU W MTPOTUBOPEYHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATH TIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3yYCHUH (DU3UUECKHUX
SIBJICHUHA W TIPOIIECCOB, JETaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aWMOCBS3SIX
(bU3NYECKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3a/1aun (CpaBHEHHE HECKOJIbKUX BApUAHTOB peEIICHHUs, BHIOOp HambOoliee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MCITIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBENEHHOTO HAOMIOJEHUS, OIbITA, UCCIIEI0BAHNUS;

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3IUYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHl MPU MOUCKE H
otOope MHGOPMALMM WIA JaHHBIX C YY4ETOM MpPEAJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUs
uHbOpMallMl W WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMHu, AuarpaMMaMi, HTHOU TpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



B XO0JI€ OOCYXJAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYHIECTBY 00OCYkIa€MOM TEMBI U
BBICKA3bIBaTh WJIEH, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOJJEp KaHHE
OJ1arokenaTeIbHOCTH OOIICHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIAbTAThl BBHIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MpU pPEIIEHUU KOHKPETHOW (Qu3ndyecKon
poOJIEMBI;

NPUHAMATH 1€ COBMECTHOW NIeATEIHHOCTH, OPTaHN30BBIBATH JIEUCTBUSA
no e€ JOCTHXKEHHMIO: pacHpelensTh poiau, OO0CYyKIaTh MIPOLECCHl H
pE3yNbTaThl COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNIOJHATH CBOIO YacThb paOOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa I10
CBOEMY HANpaBICHUIO M KOOPAUHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOJCHCTBHSL.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranu3amnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYyAIUsX, TPEOYIOMNX
JUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHE pPEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJIATh AITOPUTM PelieHUsT (PU3UUECKON 3a1aun W
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIUOHAIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTyalluu U Ipejiarath miaH e€ n3MeHEeHUs;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;



BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIIEOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
IpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3UUECKUX 3a/1a4 WUIH
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHHIA:

WCIIOJI30BaTh  TOHATHS:  (PU3NYECKHME W  XUMHYCCKHE  SIBJICHWS,
HAOJIOZICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUSI BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOACUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEmIOBOE ABUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEPHOE JIBIDKCHHE, WHEPIHS,
B3aMMOJICUCTBUE TEJ, PaBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OCHIO
BpallleHus, Tepenaya JJaBiCHHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razam, arMochepHOe JaBlieHWe, IUTABaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON JHEPTrHH) IO ONMUCAHWUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UIECKOE SBICHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX  (U3MYECKUX  SBIICHUA B
OKpY)XKalIlleM MHUpE, B TOM 4YucCie (U3HUECKHE SIBICHUS B TPUPOJIE:
MPUMEPHI JIBMKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKUBOW W HEXKHBOU
npupoje, JCUCTBUE CHUJIBI TPEHUS B TPHUPOAC U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS HA >KHUBOW OpraHW3M, IJIABaHHUE PbIO, phIUuaru B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3YSI
bu3nyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTb, CPENIHSASA CKOPOCTb, CHJIAa YIPYTOCTH, CUJIa TSDKECTH, BEC



Tena, CWIa TPEHus, JaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHUYeCKas padoTa, MOIHOCTb, IJIEUO CHIIBI,
MOMEHT CWIbl, KO3()()UIUMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KUHETHYECKass U MOTEHIMAJIbHAs 3HEPIHusi), MpPU OMNHUCAHUU IPABUIBHO
TPAKTOBaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIMYMH, UX
0003HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEJIMYHUHY C APYTUMHU BEIMYMHAMH,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3YsI IIpaBUjla CIOKEHHs CUII (BAOJb OJHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUIO paBHOBeCHs phluara (0Ji0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruu, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHMS, TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHUE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemar pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAMTH PAcU€Thl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(bU3HMYECKUX METOJI0B, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
MOJIYYeHHBIM pe3yJibTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, JeIaTh
BBIBOJIBI 10 €0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3gecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
IPENOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYA0BaHHUS,
3aIMChIBaTh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0b€Ma, CHUIIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
uGpOBBIX MPHUOOPOB, 3aMUCHIBATh I[OKa3aHUA MPHOOPOB C YYETOM
3aJaHHOW aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;



IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYTOi C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTH MyTH
pPaBHOMEpPHO JBIDKYIIETOCS Tella OT BPEMEHH JABIDKCHUS TeJa, CHIIBI
TPEHHSI CKOJIBLKEHHUS OT Beca Tela, KauyecTBa 00padOTKH MOBEPXHOCTEN Tel
¥ HE3aBHCHUMOCTH CHJIbI TPEHUS OT IUIOIIAAN CONMPUKOCHOBEHUS TEJ, CUJIBI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CHJIIBI OT 00BhEMaA
NOTpyXKEHHON YacTH Tella M OT IIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTAaBaHMsSI TEJl, YCJIOBHIA paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TMOMYYCHHONW 3aBHUCHMOCTH (M3MUYECKUX BEJIMYMH B BHJEC
NPEJIOKEHHBIX TaONUIl W TpadUKOB, JENaTh BHIBOJBI MO pPe3yiIbTaTaM
UCCIICJIOBAHMS,

MIPOBOJIUTH KOCBEHHBIE H3MEpPEHUS (HU3UICCKUX BEIMYMH (TUIOTHOCTH
BEII[ECTBA JKUJKOCTH M TBEPAOrO Tejla, CHUJIAa TPEHHUS CKOJIBXKECHHUS,
JABJICHUE  BO3/yXa, BbITAJKUBAIONIAs  CWUJa, JIWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNo, KOAI(DPHUIMEHT MOJE3HOTO IEUCTBUS
IOPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHU CcOoOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYUHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIMIBI JACHUCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phIuar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIE:
MOJIINITHAKN, yCTPOWCTBO  BOAOIMPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PpM3UUYECKUX SBJICHUM W HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NPUMEPHl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
JKU3HU Il obecniedeHrs 6€30MacHOCTH MpU OOpallieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH Cpeie;



OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUM M IyTEM CPAaBHEHMS pA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEYUBOM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIT0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aaHUI HAyYHO--NOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cety MIHTEepHET, BilaeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HU3HUECKOTO COJIEPKAaHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOILIEHHS O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaAMOTHO HMCIOJb30BATh
U3YYEHHBIM TNOHATUHHBIM ammapaT Kypca (HU3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpenesiaTh
O0513aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33JadaMH,
CJICAUTh 3a BBIIOJHEHUEM IUJIaHA JEUCTBUM, AaJEeKBAaTHO OLICHHUBAThb
COOCTBEHHBIH  BKJIQJ] B  JIEATEIBbHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
HanmenoBanue pa3jiesioB u
Ne ni/m KoHTpoJibHbIE IIpakTH4eckue
TeM MPOrpaMmbl Bcero
padoThI padoThI
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa o pUpPoae 2 0 0
1.2 DOU3NYECKUE BEITUYHNHBI 2 0 1
EcrecTtBeHHOHAYUYHBINA METON
13 i 2 0 1
MMO3HAHMS
Wroro no pazueny 6
Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemiecTsa 1 0 0
BUKEHUE U B3AaUMOJECHCTBHE
2.2 A 2 0 1
YacTHUIl BELIECTBA
ArperatHble COCTOSIHUS
23 P 2 0 0
BeIllECTBA
Hroro no paszneny 5
Paszgea 3. /[BuskeHue U B3auMoJeiicTBHE Tel
3.1 Mexanuyeckoe IBUKEHUE 3 0 0




3.2 WNuepuus, Macca, IIIOTHOCTh 4

3.3 Cuia. Buner cun 14

Uroro no pazgeny 21

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

[asnenue. llepenaua
4.1 JIABJICHUS TBEPJIBIMU TEIIAMM, 3
JKHJKOCTSIMHU U Ta3aMH

4.2 JlaBieHune *KUIKOCTH 5

4.3 ATMochepHOe 1aBJICHHE 6

JlericTBHE )KUAKOCTH U ra3a Ha

4.4 . 7
MOTPYXEHHOE B HUX TEJO
Uroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEpIrus
5.1 Pa6ota u moutHOCTH 3
5.2 IIpocTsie MEXaHU3MBI 5
5.3 Mexanuueckas SHeprus 4
Uroro no pazgeny 12

PesepsHoe Bpems 3
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyecrBo yacos
Ne ni/m Tema ypoka IIpakTu4yeckue
Bcero KonTtposbHbie padoTsl
padoThbI
1 ®dusuka — Hayka o npupoje. SBiaeHus npupoasl 1
2 @u3nyecKue sBICHUs 1
3 du3nyecKue BEINYMHBI U UX U3MEPEHHE 1
VYpok-uccnenosanue "M3mepenue reMieparypsl Ipu
4 IIOMOIIY XKUJKOCTHOTO TEPMOMETPA U JaTYuKa 1 1
TeMIepaTypbl”
5 Mertoas! HaydHOTO MTO3HaHU. Onucanue GU3NIeCcKux |
SIBJICHUH C TIOMOILBIO MOAETIEN
Ypoxk-uccienoanue "[IpoBepka runoresbl: JaTbHOCTh
6 noJEéTa MapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OOJIbIIIE, 1 1
yeM OoJblIIe BHICOTA IycKa"




CTpOGHI/Ie BCIICCTBA. OHLITLI, AOKAa3bIBAOIIUC TUCKPETHOC

7
CTPOEHHUE BEILIECTBA

8 JIBM>KEHUE YacCTHULl BELIECTBA

9 Ypok-uccinenoBanue «OnbITH 10 HAOTIOACHHUIO TEIIJIOBOTO
PaCHIMPEHHS Ta30BY

10 ArperaTHble COCTOSTHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOsIHUM BoABL. O000IICHHE

11 o pasneny «IlepBoHayaabHbIE CBEICHUS O CTPOCHUU
BEIIIECTBAY

12 Mexanunueckoe ABuxeHue. PaBHoMepHoe u
HEpPaBHOMEPHOE JIBUKEHUE

13 Cxopocte. EnMHUIBI CKOPOCTH




14

Pacuer IIyTHU XU BpCMCHU IBUXKXCHUA

15 HNuepuusa. Macca — Mepa UHEPTHOCTH TeN

16 [TnoTHOCTH BemecTBa. Pacyer macchl 1 00beMa Tesa 1o ero
MJIOTHOCTH

17 JIaboparopHas padota «Onpeenenre IIOTHOCTH TBEPIOTO
Tenay

18 Permrenue 3agaud mo treMme "IlimoTHOCTE BeriecTsa"

19 Cuiia kak XapakTepHUCTHKa B3auMoaencTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
JlabopaTtopHas pabota «/3ydeHue 3aBHCUMOCTH

20 pacTsbkeHus (aeopmariin) NpyKUHbI OT MPHIIOKEHHOM

CHUJIIBI»




21

SIBnenue Tarorenns. Cuiia TSKECTH

CBs3b MEXKY CUJION TSKECTH M Maccou Tena. Bec Tena.

22 n n
Pewenne 3amau no reme "Cuiia TsxecTu

7 Cuna 1sbxecTH Ha Ipyrux Iuianerax. Pusznyeckue
XapaKTEPUCTUKHU IJIAHET

24 N3mepenue cuit. JlunamomeTp

25 Bec tena. HeBecoMocTh

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX IO OAHON IPSAMOH.
PaBHOelicTBYIOIIASA CHIT

27 Pemenue 3amau o reme "PaBHonelicTByromast cui”

28 Cuna tpenus u e€ Bupl. TpeHue B IpUpoJe U TEXHUKE




JlaboparopHas padota «/3ydyeHne 3aBUCUMOCTH CUJIbI

29 TPEHHUSI CKOJIbKEHHS OT CHJIbI JABJICHUS U XapaKTepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemrenue 3amau Ha onpeeneHne paBHOACHCTBYIOMIECH CHITBI

31 Pemenue 3anau mo remam: «Bec tenay, «I'padpudeckoe
n3o0paxeHue cumy, «Cuibly, «PaBHOICHCTBYIOMIAS CHUID»
KonrtponbHast pabora o temam: «MexaHu4eckoe

32 IBUXKEHHE», «Macca, IIoTHOCThY, «Bec Tenay,
«I'padnueckoe nzodpaxxkenue cuim», «CUIIb»

33 Hasnenne. CriocoObl yMEHbILIEHUS M YBEIMUEHUS TaBIICHUS




JlaBiieHue ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa,

34
TEeMIIEPATypPhI

35 [lepenaya naBiaeHus TBEPABIMU TEJIAMU, )KUJIKOCTSIMU U
razamu. 3akoH Ilackans

36 JlaByieHrE B )KMJIKOCTH U ra3e, BBI3BAHHOE JICHCTBUEM CUJIbI
TSKECTH

37 Pemenue 3anay no Teme «JlaBneHue B ;KUIKOCTH U Tase.
3akoH Ilackans»

38 CooOmiaromuecs cocyabl

39 I'mppaBnuueckuit mpecc

40 ManomeTtpsl. [lopuiHeBOH KUIKOCTHBIN HACOC

41 Atmocdepa 3eMiH ¥ IPUYHMHBI €€ CYIeCTBOBAHUS

42 Bec Boznyxa. ATMochepHOe 1aBieHne




43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin

44 3aBUCUMOCTBH aTMOC(HEPHOTO aBJICHHS OT BBICOTHI HaJl
YPOBHEM MOps

45 Bbapomerp-anepoun. AtmochepHoe gaBlieHHE Ha
Pa3IUYHBIX BHICOTAX

46 Pemenue 3amayd mo reme " AtmocdepHoe naBieHue"

47 JlelicTBUE MKUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

43 JIaboparopHas pabota «OnpeneneHre BHITaTKUBAIOIIEH

CHIJIBI, HeﬁCTByIOIHCﬁ Ha TCJI0, MOIrPpy>KCHHOC B X KUIAKOCTbH»




JlaboparopHas padota o teme «MccnenoBanue

49 3aBHCHUMOCTH Beca Tejla B BOJIE 0T 00bEMa OTPy>KEHHOU B
KHUAKOCTHh 4aCTH TCIa»

50 [1naBanue ten
JIaGoparopHas pabota "KoHcTpynpoBaHUe apeoMeTpa Win

51 KOHCTPYHUPOBAHHUE JIOJKHA U ONIPENECIICHUE €€
Ipy30n0AbEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.

52 BoznyxomnaBanue», «/laBieHue TBEpABIX Tell, )KUIKOCTEN
U Ta30B»

53 KonTponbHas padota no Teme «JlaBneHue TBEpIbIX Tel,

JKMIKOCTEH U Ta30B»




54 Mexanunyeckas padborta

55 MomiHocts. EquHuIibel MOIIHOCTH

56 VYpok-uccnenoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOMN MpU |
noabéMe 1o Jjectauie"”

57 IIpocThie Mexann3Mmbl. Priuar. PaBHOBecHe cui Ha peryare

53 Poruaru B TexHuke, ObITY U nipupoje. JJaboparopHast 0.5
pabora «lccnenoBanue yciaoBUi paBHOBECHUS phluara '

59 Pemrenue 3amau mo teme «Y CI0BUSI paBHOBECHS phIuaray
KoaddunmenT noneznoro neicTBUS MeEXaHU3MA.

60 JlabopaTtopHas padorta «M3mepenne KII1/l HakmoHHOM 0.5

IIJIOCKOCTH»




61

Pemenue 3amau no reme "Pabdora, moutHocts, KIT/T"

Mexanngeckast OHEpPIus. Kunernueckas n IIOTCHIHAJIbHAasA

62
SHEPTUst

63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPruu
VYPOoK-3KCIIEpUMEHT 10 TeMe "DKCIepUMEHTAIBHOE

64 onpe/ielIeHue N3MEHEHUSI KHHETUYECKOW U TOTEHIIUATBHOM
SHEPTUHU MPU CKATBIBAHUM T€JIa TI0 HAKJIOHHOM MJI0CKOCTH"

65 Kontponbnas pabota nmo teme «PaboTa u MOIIHOCTS.
DHeprus»

66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme

"MexaHnuyeckoe IBHKeHue"




PesepBubIii ypok. Pabora ¢ Tekctamu o teme "JlaBieHue

67 . 3 ; !
TBEPJIBIX TEJ, KHUJIKOCTEH U ra3oB
68 PesepsHusblii ypok. Pabora ¢ Tekctamu o Teme "Pabora. |
MomiHocts. DHeprus"
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbCcTBO
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






