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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TOJIOKCHHWA W TpeOOBAaHWU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alldI0 H3yYCHHUS
bU3MKKM Ha JAESITEIBHOCTHOW OCHOBE. B mporpamMme mo (u3NKE YYIHTHIBAFOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHuUs.

[Iporpamma no usuke ycraHaBIMBaET paclpeiejieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
W3Y4YCHUSI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma 1o ¢usmke paszpaboTaHa ¢ IETBI0 OKAa3aHUS METOIUYCCKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS  CUCTEMOOOpA3yIOIUM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBCHHO-HAyYHYI0 KapTHHY MHpa,
npefocTaBisieT Haubojee sCHbIe 00pa3lbl MPUMEHEHUS HAaydyHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHHUS JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usnkum Ha 0a30BOM ypOBHE TMPEIOJIaracT OBJIAJCHHC
CIICIYIONTUMH KOMIICTCHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenencHsl B KoHmenmuum mnpenomaBaHus ydeOHOro mnpenMera «®Duszmka» B



oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX

OCHOBHbBIE  00I11€00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).
Heau nzyyenuss Gusnuku:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaroumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHUE HUX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUN O HAYyYHOM METOJIe NMO3HAHU U (HOPMUPOBAHHE
HCCIIEIOBATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢opMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTara H3ydeHHs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3HKHY;
dbopMupOBaHrE TPEICTABICHUNA O POMU (U3UKHU IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHANIBHON J1eATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

I[OCTI/I}KGHHG OTHX ueneﬁ IIporpaMmsnl 110 (1)I/IBI/IKG Ha YPOBHC OCHOBHOI'O

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (PU3UUYECKUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAONIOAATh MPUPOIHBIC SBICHUS W BBITTOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATILHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3yuenne ¢usuku (0a30BBI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeNEN0), B §



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe mepeyeHpb JabopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0y4Jaromuxcs, CHUcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPaA.

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

®dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE TUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SBJICHUN ¢ TOMOILBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHUSI.
2. @uznyeckue npuOOpPbl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimaol.
1. OnpezeneHne UEHBI IEJIEHUS Kbl H3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue 00bEMa KUIKOCTU U TBEPIOTO TEA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TeJ.
5. W3mepenue Ttemmeparypbl IpU IOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

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

JBmxenne wyactuil BemecTBa. CBS3b CKOPOCTH ABWKEHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHeIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.
Hemoncmpauuu.
1. HaGnroneHue OpOyHOBCKOTO JABMKCHHUS.
2. Habmonenne nuddysumn.
3. HaGmionmenue — siBAeHMiA,  OODBSCHSIOMIMXCS  MPUTHKCHUEM WA
OTTaJKUBAaHUEM YaCTHUI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM
dboTtorpaduii).
2. OnbITHI 10 HAOJIOICHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl IO OOHAPYKEHUIO ACUCTBUS CHIJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

Pa3ngen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanunyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCcTBa.

Cuiia Kak XapakTepucThKa B3auMozeicTBus Tenl. Cuia ynmpyroctd U 3aKoH
['yka. 3MepeHue CUiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHU U TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGnroneHue MexaHMYeCKOTro JIBHKEHUS TeTa.

2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.

3. HaOmroneHue siBI€HHUS] HHEPLUU.

4. HaOGmroeHne n3aMeHeHUs CKOPOCTHU MPHU B3aUMOICHCTBUU TeJ.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEN.

6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHON MPSIMOM.

Jlabopamopuwie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO JABUXKEHUS (IlIapUKa B )KUIAKOCTH,

MOJIECIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAaKJIOHHOM IJIOCKOCTH.



Onpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmbITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
MPY>KUHBI OT PUIIOKEHHOM CHUJTBI.

5. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBKEHHS OT
BECa TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M ra3amu. 3akoH Ilackama. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS KUJIKOCTH OT TiyOuHbl. ['mapocratmdeckuit
napajokc. Coobaroiuecs cocynbl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emsin u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3QylmHOW oOosouku 3emin. OnbiTt Toppuuemiu. M3mepenue armocdepHOro
JaBJIECHUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBiaeHUs )KUIKOCTBIO U Ta30M.
CooOmarormecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOCHEPHOTO JABICHUS.

o gk~ w DN E

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa Y ITIOTHOCTH KUAKOCTH.

~

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YciioBHME IUIABaHUS TEJ: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJbI, JCHUCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CUIIBL, IEMCTBYIOLIEH HA TEJIO

B JKMJKOCTH, OT MacChl Tea.



4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIIEH CHIIBI,
JNEeUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
JKHUJIKOCTH YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKK U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.
Mexanuueckast pabota. MOIIHOCTb.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.
Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUUAJIbBHAS JHEPTHS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHHKE.
Hemoncmpauuu.
1. Ilpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenre pabOThl CUIIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnepoBaHue yCiOBUM paBHOBECHS pblyara.
N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCIAMCETHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B

qacCTH.

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyeCTB (PM3MUECKOW HAayKH: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUYECKOW HAayKh KaK MOIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABJIAIOLLICH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o6paza J>KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMPaBWJI OE30MacHOTO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHH, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS



e — AKTHBHOE Yy4yacTHE€ B PCIICHUH MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOM HAIpaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIC M (PU3HMUYECKUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUU JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJIOBHSAAM COLMAJBLHOM W NPHPOIHOM
cpeasbl:

e — IOTPEOHOCTh BO B3aWMOJICCTBUM TIPH BBHITIOJIHCHUU HCCICIOBAaHUN U
POCKTOB (DM3UYCCKOW HAIPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
JIPYTHX;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMePUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUI;

e — CTPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHEIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl IO (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TIO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIeHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYMHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOUPATh CHOCOO pelieHuss Y4eOHOUM (U3HYeCcKOM
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITIOJI30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMALHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOBI MO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
MPOLIECCOB, A TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

IPUMEHSATH Pa3JIUYHbIE METObI, NTHCTPYMEHTHI U 3alPOCHl PU MOUCKE H
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeAcTaBiIeHUs
uHbOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



B X0/€ OOCYXAeHHs y4yeOHOro Marepuaia, pe3ysbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI IO CYHIECTBY 00CYX Aa€MON TEMBI U
BBICKA3bIBaTh WJIEH, HAllEJICHHbIE HA pPELICHUE 33Jaud M MOAJAEpKaHUE
OJ1arokenaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHHUKOB
Juanora, oOHapy>KMBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTAThl BHIOJHEHHOTO (PU3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHOM pPaOOTBl MpPU PEIIEHUHM KOHKPETHOW (U3NYEeCKOU
poOJIEMBI;

NPUHUMATD IIEJTH COBMECTHOW NIEeATEIHHOCTH, OPTaHN30BBIBATh JECUCTBUSA
no e€ JOCTIXKEHHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacThb pabOThI, JOCTUrasi KAYECTBEHHOT'O pe3yibTara 1o
CBOEMY HAINpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIC YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPHHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
rpyIIon);

CaMOCTOSITENTHO COCTaBJIATh AITOPUTM pelieHUsT (PU3NUECKOl 3aJaun W
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHsS])) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;



BHOCUTH KOPPEKTHBBI B JAESITENBHOCTH (B TOM YHCJI€ B XOJ BBIIIOTHEHUS
(U3NYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, W3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThH €05 Ha MECTO JPYroro 4eloBeKa B XOJI€ CIopa WIH JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJIICHUSA,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PABHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (audysus, TEMIOBOE JBUKEHHUE YACTUIl BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWKEHHUE, HWHEpLHS,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalllEHUsI, TepeAada AaBJiCHUS TBEPABIMU TelaMH, XUIKOCTIMU U
razamud, atMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIaBaHUE PbIO, phIUuaru B
TeJe YelIO0BeKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICNISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (U3UUECKUX SIBICHHU;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC



Tena, CWIa TPEHUs, JaBieHue (TBEPAOro Tena, XKUAKOCTH, Trasa),
BBITAJIKMBAIOINIAS] CHJIa, MEXaHWYeCKasg paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3(Q(UIMEHT TMOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAST JHEPrus), MpPU ONUCAHUM TPABUIBHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJB3yeMBIX  BEIMYUH, WX
0003HAaUeHUsS W CNUHUIBI (U3HUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH TPpaPUKN U3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuiIa CIOKEHUs Cu (BAOJL OAHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHa H
3aMKCBIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIIEJICTBEHHBIE CBSA3HU, CTPOUTH OOBsiICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYEThI, HAXOAUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATMCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUYHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TPH TOMOITU
(GbU3UYECKUX METO/IOB, B ONTMCAHUM UCCJICIOBAHUS BBIICIATH IPOBEPSEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysibTaT, HAXOAUTh OIIMUOKH B XOJE OIbITa, JeTaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
bu3nIecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHHS,
3aMUCBhIBATh X0/ OMbITAa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHMS, BPEMEHH, MacChl Tela,
00béMa, CHUJIBI M TEMIEPAaTypbl C MCHOJb30BAHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUN;



IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIHMUUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSAMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEpPHO JBIDKYIIETOCS Tella OT BPEMEHH JABIDKCHHUS TeJa, CHIIBI
TPEHHSI CKOJILKECHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN TEI
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YIPYTOCTH OT YIJMHEHUS TPYKUHBI, BRITAKABAIONICH CHIIBI OT 00BhEMa
NOrpyXKEHHON YacTH Tella M OT IMIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH T€Ja, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
TUTABaHMsSI TEJl, YCIOBHI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUHM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBITIOJHATh W3MEPEHUS, CIenysl MPeOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl TOJYYECHHOW 3aBUCHUMOCTH (DHU3MUECKUX BEIUYUH B BUJC
NPEIJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICTIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJA TPEHUS CKOJBKEHUS,
JaBJIIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJA, JIEHCTBYIOIIAas  Ha
HOrpyKEHHOE B KHUJIKOCTh TE€JO, KOI()(PUIMEHT MONEe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHNH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYEHUE UCKOMOUW BEJIMYHHEI,

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

yKa3bIBaTh MPUHIIMUIBI IEHCTBUA NMPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, IMHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
pBIYar, MoABMKHBINA M HEMIOJBM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh MNPHUHIUMBI  JEHCTBUA HM3YyYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaX (pM3MUYECKHX SBJICHUM M HEOOXOIUMBbIE (DU3UYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  NpHUMEphl  (HAXOOUTh HWHPOPMALMIO O  I[PHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU yCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS W COOIIOACHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOLEeH cpefie;



OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJECIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COAEPKAHUSA, B TOM
yucie myOJuYHO JeNaTh KpaTKue COOOILIEHHS O pe3ysibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO MCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpeneniaTh
OO513aHHOCTH B TpYIIE€ B COOTBETCTBHUM C IIOCTaBJICHHBIMHM 33JadaMH,
CIIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No KoaunuecTBO 4acoB
HanmenoBaHmue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
n/ KoHnTpoJbHbie IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
n padoThI padoThI
Pa3pnen 1. ®usuka u eé pojib B NO3HAHMH OKPYKAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MSHIE - Hayka 0 Hipupole https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FISHHACCIHE BETHAIHAL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO/1 MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpocHHe BellecTsa https://m.edso00.ru/7f416194
59 JIBr>KeHWe U B3aUMOJICMCTBUE YaCTHI] 5 1 bubnuotexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHHIE COCTOARMA BetectBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHU4eCKOE IBUKEHNE 3 bubmorexa LOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

32 Mrepuuns, Macca, IIOTHOCT 4 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
33 | Cuna. Bugpt cun 14 https://m.edso00.ru/7f416194
Uroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bubnuorexa [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 | Jlapnenne xuakoctu > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(epHOC AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HA 7 bubmuorexa [JOK
' HOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [IOK
1 P
> 400Ta M MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie Mexai3MbI > https://m.eds00.ru/7f416194
bubmuorexa [JOK
°3 | Mexanueckas suepri 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3



https://m.edsoo.ru/7f416194
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHbIE

n/ Tema ypoxa Bcero Kourpoan | Ipakruuec | /laTta uupposbie

n HEBIE KHe paGorpr | HM3YyUeHus o0pa3oBaTe/ibHbIE

padoThI pecypcnl
®u3nka — Hayka o npupoze. SBieHus npupoabl 1
®usnyecKue sBICHUs
®du3nuecKue BEIMUUHbI U UX U3MEPEHHE
VYpok-uccienosanue "M3mepenue remnepaTypbl 1 1
IIPU TIOMOILY >KUJIKOCTHOI'O TEPMOMETPA U
JaT4yruKa TeMIeparypbl”
Metoapl HaydHOro no3Hanusa. Onucanue 1 Bu6nmorexa [{OK
(U3NYECKUX SIBIICHUH € TOMOIIBIO MOJETeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "lIpoBepka runoTessl: 1 1
JAJIBHOCTB MOJIETA IAPUKA, ITyLHIEHHOTO
TOPU30HTANIBHO, TEM O0JIblIIe, YeM OOoJIblIIe BHICOTA
mycka"
Crpoenue BemecTBa. ONbITHI, TOKa3bIBAIOIINAE 1 bubmmoreka IIOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
JIBU>KeHME YacTHUIl BElecTBa 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoBanue «ONbITH 10 HAOIIOICHUIO 1 1

TCIIJIOBOT'O paClIMPCHUA Ta30B»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUS BELLIECTBA

11 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.
0O0600menue 110 pasneny «llepBoHayabHEIE bubnnorexa HOK
m pasaeiy «iep https://m.eds00.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
12 Mexanunueckoe aBrKeHuEe. PaBHOMEpHOE U Bubsuorexa IIOK
HCPaBHOMEPHOC IBUKCHUC https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Enunuier ckopoctu BuGmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKEHUS BuGnorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN Bu6miorexa LOK
https://m.edsoo.ru/ff0a0c10
16 ITnotHOCTE BerecTBa. Pacuer maccel 1 00beMa
TeJa Mo ero MIOTHOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota Nel «Omnpenenenue
IJIOTHOCTHU TBEPIOTO TEIa
18 Pemenne 3agad mo treMe "IlmoTHOCTE BemrecTna" BuGmnorexa [TOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepUCTHKa B3aUMOJICUCTBUS Te.

Cuna ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

20

JlabopaTtopHas padora Ne2 «M3yueHue
3aBUCUMOCTH pacTsDKeHHS (nedopmarun)
MPYXUHBI OT TIPUIIOKESHHOM CHITBI»

21 SIBnenue Tarorenns. Cuiia TSKECTH
22 CBs3b MEXKY CUJION TSKECTH M Maccol Tena. Bec bubnunorexa LIOK
Tena. Pemenne 3ama4a mo teme "Cuia tsoxectn"” https://m.edsoo.ru/ff0al778
23 Cuia TshKeCTH Ha APYrux riaHeTax. Guszndeckue bubmmoreka [JOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JluHamomeTp bubnnoreka [JOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTs Bu6miorexa I[OK
https://m.edsoo.ru/ff0al778
26 Cnomefme TBYX CIV/IH, HaIpaBJICHHBIX IO OJHON Bu6miorexa I[OK
NPAMOH. PaBHOJEHCTBYIOWAS CHJT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo teme "PaBHoelicTByrOIAs
cui"
28 Cuna tpenus u e€ Buapl. TpeHnue B npupojie 1 Bu6miorexa I[OK
TCXHHUKC https://m.edso00.ru/ff0alb9c
29 JlaboparopHast pabota Ne3 «3ydenue
3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHJIIbI but6mmorekxa [IOK
JABJICHUS U XapaKTepa CONPUKACAIOIINXCS https://m.edsoo.ru/ff0alcc8
IMOBEPXHOCTEW
30

Pemenue 3agad Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUITBI



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

31

Pemenne 3amad mo temam: «Bec Temay,
«I"padpuueckoe nzobpakenne cuim», «CHITbI,
«PaBHOIEUCTBYIOIIAS CUIT»

bubnunorexa LIOK
https://m.edsoo.ru/ff0alde0

32 KontponsHas padora Nel mo remam:
«MexaHndeckoe ABMKEHHEY, «Macca,
IJIOTHOCTBHY, «Bec tenay, «I'padudeckoe
n3o0pakeHue crn, «CHUITbD»
33 Hasnenne. CriocoObl yMEHBIICHUS M YBEITHUCHUS bubnnoreka [JOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bubnnorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus TBEPABIMU TeJIaMH, Bbu6mmotreka [JOK
SKUIKOCTSIMU U rasaMu. 3axkoH llackais https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUJIKOCTHU U T'a3€, BRI3BAHHOE bubmnoreka IIOK
JIEICTBUEM CHUJIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amaa mo treme «J/laBineHue B )KUJIKOCTH U bubmuoreka [{OK
rase. 3akoH ITackams» https://m.edsoo.ru/ff0a2826
38 CooOlmarommecs: CoCyabl bubmorexa HOK
HHaror yA https://m.edsoo.ru/ff0a2970
39 I'mppasanueckuii mpecc bubmorexa [TOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHeBOM )KUIKOCTHBIN HACOC
4l ATtMocdepa 3emiu U IPUIHHBI €€ CYIIeCTBOBAHUS bubmorexa [TOK
p p v https://m.edsoo.ru/ff0a2b5a
42 bu6nunorexa LIOK

Bec Bo3nyxa. ATMocdepHoe naBieHue

https://m.edsoo.ru/ff0a2b5a
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43 N3mepenue atmocdepHoro aasieHus. OnbIT bubmmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOT0 aBJICHHS OT BBICOTHI bubmmoreka [JOK
HaJl ypOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATmocdepHoe gaBieHHE Ha Bu6muoteka [JOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe
nasieHue"
a7 eliCTBHE )KUKOCTH M Ta3a HA IIOTPYKEHHOE B Bbu6nmoreka [IOK
pyx
HUX TeJO0. ApXHUMeI0Ba cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas padota Ned «Omnpenenenue
. . . bubmuoreka [{OK
BBITAJIKUBAIOIICH CUJIBI, IEHCTBYIOIIEH Ha Telo, https://m.edsoo.ru/ff0a33fc
HOTPYXKEHHOE B JKUIKOCTh) T '
49 JIaboparopHast pabota Ne5 mo Teme
«I/Iccie oiaan 3aBHCHMOCTH Beca Teja B BOJE OT Bubnmorexa [IOK
. 8 . A https://m.edsoo.ru/ff0a3514
00BEMa MOTPYKEHHOI B KUIKOCTh YACTH TEJIa»
50 [1naBanue Ten Bu6miorexa LIOK
https://m.edsoo.ru/ff0a3a96
51 JIaGoparophas pabota Ne6 "KoHcTpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKHU H
onpezeeHue € rpy30noabEMHOCTH"
52 Pemenue 3anau mo Temam: «IlnaBanue cymos.
Bos onnaI][saHHe» «JlaBnenue TBe LI})]( TN bubmmorexa [JOK
X . ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B)»
53 KonrtponbHast pabora Ne2 o teme «/laBnenue

TBCPABIX TCII, JKHUJKOCTEH U Ta30B»



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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>4 Mexanuueckasi pabora bubmmorexa [JOK
P https://m.edsoo.ru/ff0a3f82
o5 MoiHocTb. EAMHUITEI MOIITHOCTH bubmorexa LOK
- - AR - https://m.edsoo.ru/ff0a3f82
56 Ypok-uccinenosanue "PacyéT MOIIHOCTH, 1
pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE"
57 IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue cui Ha
peIyare
58 Prruaru B TexHuke, ObITY U IPUPO/IE. 0.5
JlaGopaTopHas padota Ne7 «MccaenoBanue bubmorexa HOK
p . pHaip - https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3agau o Teme «Y clioBUsI paBHOBECHS bubnunoreka LIOK
pbryara https://m.edsoo.ru/ff0a48a6
60 KoaddunmenT mone3noro neicTBUS MEXaHU3MA. 0.5
JlabopaTtopHas pabota Ne8 «M3mepenne KII1]]
HAKJIOHHOM TJIOCKOCTH
61 Pemenne 3ama4 no treme "Pabora, MOIIHOCTD, bubmunoreka IIOK
KIT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubmmnoreka HOK
MOTEHIMAIbHAs DHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a4360
64 VYPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE 1

ONpEACIICHUE U3MEHEHUSI KHUHETUYECKON U
10T eHIIHaHBHOfI 3HepFI/II/I HpI/I CKaThbIBAHUU TEJIa I10
HAKJIOHHOM TLI10CKOCTH"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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65 KonTponbhas padora Ne3 mo teme «Pabora u 1
MOILHOCTb. DHEPIUsI»
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bubnmnoreka HOK
"MexaHnueckoe aBmxkeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnuoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1
"Pabora. MoutHocTh. DHeprus"
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YYEBHO-METOINMYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.U., AkiinoHepHoe 00111eCTBO
«3marensctBO «lIpocBemienre»

METOJINYECKHNE MATEPHAJIBI U1 YUUTEJIA
resh.edu.ru

uchi.ru

infourok.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bu6morexa IIOK
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