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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYECKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue Qusnueckux BenuuuH. Duszndeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJ] TO3HaHWs: HaOJIOJeHHE, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. MexaHuueckue, TEeIJIOBbIE, INEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenue HEeHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mproopa.
W3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Omnpenenenne pasMepoOB MaJbIX TEIN.
W3mepenne Temmeparypbl MpH IOMOLIM KUAKOCTHOTO TEpMOMETpa M JaTydKa
TEMIIepaTyphl.
6. IIpoBeneHue wuccienOBaHUs IO IMPOBEPKE THIIOTE3bI: AAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.

Pa3nen 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, HX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypou.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH M TBEPIBIX
(KpHUCTaNIMYeCKuX) Teld. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIpPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHMS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBiIeHMIA, OOBSICHSIOMMXCS MPUTSHKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OruenHka auamerpa aToMa METOAOM PsiIOB (¢ Ucmosib3oBaHueM (hoTorpaduwii).

2. OnbIThl IO HAOIOICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJIIPHOTO MPUTSHKCHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPH HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu U BpeMEeHU ABUKECHUSI.
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SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneiicTBue Ten Kak MpPUYMHA M3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
ozHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKONIbKEHUS U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habmroienue siBieHUs] HHEPIIUH.
Habumronenne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpepneneHue cpelHell CKOPOCTU CKOJBXKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IIJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (nedopMaiiii) Mpy>KUHbI OT
MPUIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tena U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TeIaAMH, KHUIKOCTSIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6omnouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBICHHUS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaua naBiaeHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronmecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMa NOrPYKEHHOH 4YacTH Tena H

IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBue maBaHMs TeN: IUJIABAHWE WM TOTPYKEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
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HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
YacTH TeJna.

OnpeneneHyue BHITAIKUBAIOIIEH CHJIbI, ACUCTBYIOLIEH Ha TeI0, HOrpyXKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHME JIOAKUA M OIpEACIICHUuE €
IPY30I0ABbEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. IlpuMeHeHre TpaBuiia PaBHOBECHS phluara K OJIOKY. «30JI0TOE MPABWIIO» MEXAHHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanunyeckas sHepruss. KuHetmueckas W noTeHUHalIbHas »Heprus. IIpeBpaienue
OJIHOT'O BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXaHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTHl CUJIbl TPEHUS NPU PABHOMEPHOM JIBHKEHUM Tejla II0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII1/] HakIOHHON MIOCKOCTH.

4. V3yueHue 3aKOHa COXpaHEHHUs MEXaHUYECKOU SHEpPruH.



IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTUIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHLIX U MPCAMCETHBIX 06pa30BaTeHBHBIX PE3yIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

— MposBIICHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHMCKOH (hrznyeckoi
HayKH;

— IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIEHHMH OOIIECTBEHHO 3HAUYUMBIX U ITHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCHPUATHE ACTETUYECKUX KAdyeCTB (hPU3MUYECKON HAyKH: €€ TapMOHUYHOI'O MOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHME IIEHHOCTU (U3MYECKOH HayKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHWs MUpA,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIAIOIIEN KYIbTYpBbI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TENIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LEHHOCTH Oe30MmacHOro o0pas3a *H3HH B COBPEMEHHOM TEXHOJOIMYECKOM
MHUpE, BaKHOCTH TMpaBWil O€30IIaCHOrO TIOBEAECHUS Ha TpaHCIOpPTe, Ha J0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

— c(hOpMHPOBAHHOCTh HaBbIKa pe(eKCHu, MPU3HAHUE CBOETO IMPaBa Ha OLIMOKY M TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE YYacTHE B pEIeHHM MPAaKTHYECKHX 33a/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLMX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO MpodeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

— OpHUEHTalus Ha MpUMEHEeHHe (PU3MYECKUX 3HAHWM [ peleHus 3agad B o0jacTu
OKpY’KaoIllel Cpenibl, MNIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBHUM
JUISl OKPY>KarOIEen CpeJibl;

— 0CO3HAHME TI00aLHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHMH HCCIENIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— moTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHWUK, B TOM uucie (OPMYIHPOBATH HJIEH,
MOHATUS, TUINOTE3bl 0 (PU3NYECKUX 00BEKTAX U SIBICHUSAX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUMH;

— CTpEMJICHUE aHAIM3UPOBATh U BBIABIATH B3AaUMOCBS3H MIPUPOJIbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



e — OILICHKAa CBOMX JEHCTBUM C YYETOM BIIMSHHUS Ha OKPYKAIOILYIO Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1oruveckue aeicTBuA:

® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUH);

® YCTaHABIMBATH CYIIECCTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUA JJIsi 0000IICHUS
U CPaBHCHUS;

® BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCAIINXCA K (PU3MUECKUM SBIICHUSIM;

® BBUIBIISATH NPUYMHHO--CJICIICTBEHHBIE CBS3U TPU HM3YYCHUH (PU3HUECKUX SBICHUH WU
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIONB30BAaHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;

® CaMOCTOSTENbHO BbIOMpaTh crmoco0 pemeHus Yy4eOHOMl Qu3myeckol 3agauu
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHWs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue eiiCTBUS:

®  UCHOJb30BATH BOMPOCH KaK UCCIIEA0BATENLCKUI MHCTPYMEHT MTO3HAHUS;

® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
bu3nueckuil SKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUYECKOTO SIBJICHMHS;

® OIICHWBATh Ha MPHUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OPMAIHIO, TIOTYYEHHYIO B XOJI€
UCCIIEIOBAaHHS WIIH YKCTICPUMEHTA;

® CaMoOCTOATENbHO (opMynupoBaTh 00OOIIEHHMS M BBIBOJABI IO  pe3yibTaTaM
POBENEHHOTO HAOIIOICHUS, OTIBITA, UCCIIETOBAHHS,

® [IPOrHO3UPOBATh BO3MOXKHOE JlaJIbHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPENONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

® [IPUMEHATH PA3IMYHBIE METO/bI, MHCTPYMEHTBl M 3alpoChl MpH IMOHMCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndecKkoil 3a1auu;

® AHAIM3WPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMAIIHIO PA3TUIHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

® CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpMaruu u
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

e B Xo0lIe OOCYXIeHHs y4eOHOro Mmarepuasa, pe3yJbTaTOB JIa0OpaTOPHBIX pPaboOT W
MIPOEKTOB 33JaBaTh BOMPOCHI IO CYHIECTBY 00CYKIa€MOI TEeMbl U BBICKA3bIBAaTh HJIEH,
HalleJICHHbIC Ha pEeIIeHHUEe 3a/1a4d U MOAepKaHue OJaroenaTeIbHOCTH O0IEHMS;

® CONOCTaBISATH CBOM CYXKJIEHUS C CYXKICHUSMH JpPYyTrUX YYacTHHUKOB JHUAJOra,
OOHapy>KUBaTh Pa3InyKMe U CXOJICTBO MO3HIINH;

® BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOJIMYHO  TPEACTABIATh  PE3yAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO0  OMbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHAMBUAYAJIBHOW pabOTHI
IIPY PELICHNU KOHKPETHOH (pu3mueckoit mpoOIemsr;

NPUHUMATh [ETM COBMECTHOW JEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACIpeNesIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOTHI, JOCTHUTas KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEHCTBUS C APYTUMH YICHAMHU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranusaunus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH rpymnmoil);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaudl WM IUTaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOILMOHAIbHBINA HHTEJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U NIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCIIE B XOJ BBITIOJHEHHS (PU3NUECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4eloBeKa B XOJ€ CIOpa WM JTUCKYCCUM Ha Hay4HYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3aJad Wi B
YTBEPKJICHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kjiacce NpeJMETHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HUCIIOJIB30BATh ITOHSTHUS: (1)PI3I/I‘I€CKI/I€ U XHUMHYCCKUE ABJICHUI, Ha6J'IIOJIeHI/Ie,
BKCHepI/IMeHT, MOJ€CJIb, TUIIOTE3a, CANHUIIBI (1)I/ISI/I‘—IGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHS BeliecTBa (TBEpAOE, KHIKOE, Ta3000pa3HOe), MEXaHUYEeCKOe
IBIDKEHHE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, TMPSMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTByIOIast cuia, aedopmarus (ynpyrasi, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHe TCII, paBHOBGCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOMW OCBhIO BpalleHUsA, Iepenada JaBJICHHUS TBEPIbIMU



TeTaMHU, KUAKOCTSIMHU U ra3aMu, aTMoc(hepHoe JaBIeHHE, IUIaBaHUE Tel, PEBPaICHUs
MEXaHUYECKOI 3HEePTUM) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYECKUX SBJICHUM B OKPYKAIOLIEM MHUpE, B
TOM 4YHcie (pu3nyYecKue SBICHHS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3INYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CWIbl TPEHHS B MPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA KMBOM OpraHU3M, ILJIaBaHHUE DHIO,
pbplyard B Teje 4esOBEKa, NMPU 3TOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

ONKCHIBATh U3yYCHHbIE CBOMCTBA T€ U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BpeMs, MYyTb, CKOPOCTh, CPEIHSS
CKOpPOCTb, CWJIA YIPYIrOCTH, CHJAa TSDKECTH, BEC Tella, CHUJla TPEHUsS, [aBIICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAIKUBAIOLIAS CHJIa, MEXaHWYecKas padora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOTO ACWCTBUS
MEXaHHM3MOB, KUHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONMHCAHUU IMPABUIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYHH, X 0003HAYCHHS U €AMHUIIBI
buznYeCKUX BEIMYUH, HAXOAUTh (POPMYNbI, CBA3BIBAIONIME MaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bu3NYECKUX BENNYHH;

XapaKTepu30BaTh CBOICTBa TeJ, (PU3MYECKHE SBJIEHUS M IPOLECCHI, HCHOJIb3YH
IpaBUJia CJIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBeCHs pbluara (0OJ0Ka), «30JI0TO€ IMPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHUs MEXaHWYEeCKOM DHEpruu, IpHU OTOM J1aBaTb CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MAaTEMaTHYECKOE BhIPAKEHHE,

OOBACHATh (U3UYECKUE SIBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpa: BBISBIATH NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTH OObsICHEHHE U3 1—2 JOrMUYeCKUX ILIaroB ¢ OMOpPOW Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3UYECKUX SBICHHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 JAelcTBUS, MCNONb3yd 3aKOHBI M (OPMYIIbI,
CBs3bIBaOlME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMKUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (PM3MUECKHUE BEIHUYMHBI B (OPMYIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIPABOYHBIE NaHHbIE, HEOOXOAMMBIE IJISI PELICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON (hPU3NYECKON BETNUYHHBI,
pacro3HaBaTh MpOOJIEMbI, KOTOpPHIE MOKHO PELIUTh IPU TOMOLIM (PUIUUECKUX
METO/I0OB, B OIIMCAaHUM HCCIENOBAHUS BBIICIATh IPOBEPSEMOE IMPEATION0KEHUE
(rumotesy), pa3nIuyaTh W WHTEPIPETHPOBATH TMOJNYUYEHHBIH pe3ylbTaT, HaXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEINOIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITMPOBATH BHIBOBL;
BBITIOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHHSI, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C UCIHOJIb30BAaHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJANTH WCCIIECOBAHKE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIWYHHBI OT APYroM C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJIa OT BPEeMEHU JBUKEHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tl M HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIA]U
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTH OT YIJIWHEHHUS MPYKUHBI, BHITAJKUBAIOLIEH
CUiIbl OT OOBEMa TMOTrpYKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBMHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHus, cielys MpeUIoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTaThl MOIY4YEHHOU
3aBHCUMOCTH (DU3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TPaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CUJIa TPEHHs CKOJIbKEHUs, JaBJICHHE BO3]yXa,
BBITAJIKMBAIOIIAs CHJIA, JEMCTBYIOLIAss Ha IMOTIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIoKEHHON
MHCTPYKILIMU: TIPU BBIOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYCHNE UCKOMOW BETMYUHBI;

coOioaTh TMpaBWja TEXHUKH 0e30MacHOCTH Tmpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOHl Ha UX ONUCaHusA (B TOM YHMCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBAaX (U3MYECKUX SBICHUN M HEOOXOAUMBIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpPHUMEpax) MNPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUH B TOBCEJIHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUM U MMyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIJIEISATH WH(POPMAIIHIO, KOTOPAsl SBISIETCS TPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/laHUN HAYyYHO--TIONYJISIPHYIO JIUTEPATYpPY
(Gu3NYECKOro CoJep)KaHus, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHHs WHPOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MHPOpMAIMK (PU3NUIECKOTO COJIEpPKaHUs, B TOM YHCIE MyOJUYHO AeNaTh
KpaTKhe COOOIIEHHUS O Pe3ysibTaTax MPOEKTOB MIIM YUEOHBIX UCCIIE0BAHU, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

IIPYU BBIIIOJIHEHUHU Yy4YEOHBIX MPOEKTOB M MCCIEIOBAaHUM paclpenessTh 00S3aHHOCTH B
Ipynne B COOTBETCTBHUH C ITOCTABJIEHHBIMH 33/1a4aMU, CJIEAUTD 3a BHIIIOJIHEHUEM TUIaHa
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YUUTBIBASI MHEHHE OKPYKAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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