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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIENuu mnpenojaBaHus y4eOHOTO
npenmMera «Ou3nkay.

Cogepxanue  mporpaMMmbl 1o  (U3WKe ~ HampaBlIeHO  Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOUW TIPaMOTHOCTH OOYyYaroIIMXCS W OpraHu3aluio Hu3ydyeHus (Qu3mKu Ha
JESTEIIbHOCTHOW OCHOBE. B mporpamme mo (U3MKE YUYUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METANpeMETHBIM  pe3yjbTaTamM  OOydYeHHs, a  TakkKe  MEXKIPEJAMETHBIC  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojiam
oOyueHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEN0BATEIbHOCTh H3yUEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE Pa3BUTHUS TPEAMETHOIO COJCpPKAHHS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 10 y4eOHOMY MPEAMETY.

®du3snka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX NMPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonoruel, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsIeT HaumOojee sICHble OOpa3ibl MPUMEHEHHs HAy4YHOrO MeEToja
MO3HAHMUSI, TO €CTh CIIOCO0A MOMYUYECHHSI TOCTOBEPHBIX 3HAHUM O MUPE.

Opna U3 rNIaBHBIX 3a7ad (U3NYECKOro 00pa3oBaHUS B CTPYKType oOmiero odpazoBaHus
COCTOMT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH W HHTEpeca K Hayke Yy
00y4aromuxcs.

Nzyuyenne ¢u3nku Ha 0a30BOM YpOBHE MIPENIOJaraeT OBJaJCHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

L4 Hay‘lHOO6’L$ICHHTBHBHeHI/I5{;
L4 OLICHUBATHb U ITIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICAOBAHUA,
° HHTCPHNPECTUPOBATL AJAHHBIC W HCIOJB30BAaTh HAYYHBLIC OOKa3aTCJIbCTBA MIJIid

MIOJTy4€HUS BBIBOJIOB.
[lenn usyueHus (U3MKUM HAa YpOBHE OCHOBHOIO OOIIETr0 OOpa30BaHHS ONpPENEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®duznka» B 00pa30BaTENIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00111€00pa30BaTENbHbIE IPOrPAMMBL,
yTBep)kAEHHON pemenneM Kosernn MununcrepctBa npocsemenust Poccuiickont denepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).
Henuunsyyennsapusuku:
® [IpUOOpETeHNEe HHTEpeca W CTpeMJIeHHs OOydalolMXcsi K HaydyHOMY H3yUYEHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
® Dpa3BUTHE TPEICTABICHUH O HAYYHOM MeETOJe TO3HaHHs U (OPMHUPOBAHUE
HCCJIEOBATEIBCKOTO OTHOIIEHUS K OKPY’KAIOLIUM SIBJICHUSM;
¢ hopMupoBaHKE HAyYHOTO MHUPOBO33PEHMS KaK pe3ysibTaTa M3yueHHs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
¢ hopmupoBaHUE MpeACTaBICHUN O POiIM (DU3MKHU JUISl Pa3BUTHUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;
®pa3BUTHE TMPEJACTaBICHUI O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHanbHOMI
JeSATeTLHOCTH, CBS3aHHOM C (PU3MKOW, TOATOTOBKAa K JaJbHEHIIEMy OOyYEeHHIO B JTOM
HaIpaBJICHUU.



JlocTmxkeHne S3TUX Iefedl mporpaMMbl 1Mo (U3UMKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeUnBaCTCS PEIICHHEM CIICAYIOLINX 3a1aY:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHUYECKHUX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [IpHOOpPETEHNE YMEHHUH OIUCBHIBAaTH M OOBSICHATH  (U3UYECKHUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyUYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacuy€THBIX 3a/ad C MHCIOIb30BAaHHEM
(du3nUecKuX Mo/IeIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUN HAOJIOATh IPUPOAHBIC SIBJICHUS M BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAaHMUS C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

e 0oCcBOCHHE MpPUEMOB pPabOTHl ¢ HH(OpManuend (U3NUECKOTO COACpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHUSAX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHUBAHUE
uHpopmanuu;

® 3HAaKOMCTBO cO cepamu MpodeccnoHaNIbHON NesITeIbHOCTH, CBA3aHHBIMU C (DU3UKOMH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NIECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeJIenio).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHbIX pabOT U OIBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yUUTENlb JIelaeT BbIOOp MpoBeleHUs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00YYarOINXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJjaHui, IpeAiaraeéMbIX B paMKaX OCHOBHOT'O TOCY/IapPCTBEHHOT'O IK3aMeHa Mo (pusmke.

COJAEP)KXAHUE OBYYEHUSA

7 KJIACC

Pa3nes 1. ®Pusnka u €€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpA.

®usuka — Hayka o npupoje. SBnenus npupoasl. Ousnyecknue SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. W3mepenue ¢usnueckux BenuuuH. Dusndeckue MNpuOOpHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas cucremMa eIMHULL.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAayKd HM3y4aroT Ipupony. EcTecTBeHHO-Hay4dHBIN
METO/ TMO3HaHMA: HaOJI0eHHE, IOCTAaHOBKA HAY4YHOIO BOIIPOCA, BBIIBWKEHHME THUIIOTE3,

OKCIEPUMEHT IO  [POBEpKE  TUIOTE3,  OObsICHEHHE  HaOII0AaeMOro  SBJICHUS.
Onucannepu3n4ecKUXsIBICHUH ¢ TOMOIIBIOMO/IENIEH.

Hemoncmpayuu.
1.  Mexanuueckue, TEIUIOBbIE, 2JIEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE SIBICHUS.
2.  ®usnyeckwe TPUOOPHI W TPOIEAYpa TMPSMBIX HU3MEPEHUH aHAJIOTOBHIM W IH(POBBHIM
npubopoM.

Jlabopamopuviepabomot u onvimol.
OnpenesneHue eHbl JeIeHUs IIKalbl U3MEPUTEIBHOTO MpUudopa.
N3mepenunepaccTossHui.
N3mepenue o6bEMa KUAKOCTH U TBEPIOTO Tea.
OrnpeneneHnepa3MepOBMAIIBIXTEIL.
N3mepenne TteMmiepaTypbl Ipd  IIOMOIIM JKUAKOCTHOIO TEPMOMETpa M JAaT4MKa
TEMIIepaTyphl.
6. [IpoBeneHue wuccieOBaHUs 110 IPOBEPKE THUIIOTE3bl: NAIBHOCTh IIOJETA IlIAPUKA,
MYIIEHHOTO0 TOPU30HTANIbHO, TeM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

agbrwbnE



CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILECTBA.

JBrxenune uactui BeniecTBa. CBS3b CKOPOCTH ABMKEHHUS YacTUL C TEMIEPATYPOM.
BpoyHoBckoe nBmwkenue, muddysus. B3ammopeiicTBHe dYacTHIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTaminyeckux) Teia. B3auMocBsA3b MeXy CBONCTBaAaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.
1. Hab6:mro1eHne6poyHOBCKOTOIBH)KCHHS.
2. Hab6monenueauddysun.
3. Habmtonenue sBrneHuil, OOBACHSAIOIIUXCS NPUTSHKEHUEM WIM OTTAJIKUBAHHUEM YaCTHUIL
BEIIECTBA.
Jlabopamopuviepabomot u onvimel.
1. OrneHka guaMerpa aroMa METOI0M PSJIOB (¢ UCTONIb30BaHUEeM (hoTorpadmii).
2. OnpIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
3. OnbITHI 10 OOHAPYKCHHIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSIKCHHSL.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/ieiicTBHE TeJl.

Mexanuueckoe JBukeHUE. PaBHOMepHOe M HepaBHOMEpHOEe BHKeHUE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacu€r nmyTu u BpeMeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBHe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JBW)KE€HMs Ten. Macca kak Mepa uHepTHocTH Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumonenctBus Tten. Cuna ynpyrocth U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBieHue TAroTreHuss u cuwia Tsbkectd. Cuna
TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocth. CiioxkeHue Cuil, HalpaBIEHHBIX IO
onHoIl npsiMoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoze U TEXHUKE.

Hemoncmpayuu.

1. HabmtoneHnemMexaHMueCcKOroIBUKEHUSATENA.
2. N3mepeHnecKkopoCTUIIPSMOIMHENHOTOIBUKEHUS.
3. HabmronennesBneHus I HHEepIU Y.
4, HalGmronenne usMeHeHus: CKOpOCTH MPU B3aMMOICHCTBUH TEJI.
S. CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIL.
6. CrnosxeHue cuil, HapaBJIEHHbIX 110 OJHOW MPSIMOM.
Jlabopamopuviepadbomot u onvimel.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBMWXKEHHUS (IIapuKa B KMJIKOCTH, MOJENU
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jajee).
2. Onpenenenue cpeaHell CKOPOCTH CKOJbKEHUs Opycka WM IIapuka MO HAaKJIOHHON
IJIOCKOCTH.
3. OnpeneneHnenIoTHOCTUTBEPAOTOTENA.
4. OnbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh pAcTsDKeHHs (AedopMariiu) Npy>KUHBI OT
MIPUIIOKEHHOM CHIIBI.
5. OnbIThI, I1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHMsI OT Beca Tela U

XapakTepa COMPUKACAIOITUXCS TTIOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIIEHUS U yBEIMYCHMS TaBiieHus. [[aBneHne raza. 3aBUCHMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus: TBEPABIMU TeaAMH, KHUAKOCTIMHU
1 razamMu. 3aKOH HaCKaJ'ISI. HHeBMaTquCKl/Ie MAaIlInuHBI. 3aBI/ICI/IMOCTI) JaBJICHUA XHUIAKOCTU OT
ryounsl.  [mapocratuueckmii  mapamokc. CooOmaromuecss cocyabl.  [‘mapaBiamueckue
MCXaHU3MBI.
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Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUUuHBI CyIIECTBOBAHMS BO3IYIIHON
obonmouku 3emnu. OnbiT Toppuyermnu. M3mepenue armocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JaBJICHHMS.

JleiicTBHE )KUKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BrlTankuBaromias (apXxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanueren. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

Coo01armmecsicocyabl.

I'mapaBnuueckuiinpecc.

[IposiBnenueneicTBUsIaTMOCHEPHOTOJABIICHHUS.

3aBUCHUMOCTD BBITAIKUBAIOLIECH CHIIBI OT 00bEMA MOTPY>KEHHOM YacTH Tea U MIOTHOCTU
KUJKOCTH.
7. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.
8. VYcnoBue 11aBaHMsS TeN: IUJIaBaHUWE WM IOTPYKEHUE TeJl B 3aBUCUMOCTU  OT
COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuviepabomot u onvimol.

SouhrwnE

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00b&Ma MOTrPYKEHHOH B JKUAKOCTb
YacTH Tena.

2. OmnpeneneHre BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha Telno, IOIPyXEHHOE B
KUJKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEUCTBYIOLIEH HA TEJNO B JKUIKOCTH,
OT MaccChl Tena.

4. OneITHI, 1EMOHCTPUPYIOLUIME 3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha
TCJIO B X KUJAKOCTH, OT 00BéMa HOpr)KéHHOﬁ B X KHJAKOCThb 4aCTH TCJia U OT IIVNIOTHOCTH XUAKOCTH.
S. KoHcTpynpoBanne apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKM U OIpPEIEICHHE €€
IPy30I0ABEMHOCTH.

Pa3nes S. PaGora 1 MOIIHOCTB. JHEprus.

Mexannueckas padbota. MoIHOCTb.

[TpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBECHS
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHNU3MBbI B OBITY U TEXHHKE.

Mexanuveckass sHeprus. KuHetmueckas W mnoTeHUHMalbHas dHeprus. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B JPYTrOi. 3aKOHCOXPAHEHUSIPHEPTUN B MEXAHHUKE.

Hemoncmpayuu.
1. [IpuMephInpOCTHIXMEXAHNU3MOB.
Jlabopamopusiepabomot u onvimol.
1. Omnpenenenve pabOThl CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKCHHUU Tela IO
TOPU30HTAILHON TOBEPXHOCTH.
2. UccnepoBanueycnoBuiipaBHOBECUsIpbIYAra.
3. N3mepenne KI1/] HakTOHHOUIITIOCKOCTH.
4. N3y4eHne 3aKoHa COXpaHEHMsI MEXaHUYECKON YJHEPIHUH.
8 KUIACC

Pa3znea 6. TenyioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOpUn CTpOoeHus BelecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITI)I, noz(TBepncna}onme OCHOBHBIC ITIOJIOKCHUA
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSIHU BemecTBa. Kpucrammnueckue n
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN



MOJIEKYJISIPHO--KMHEeTHYecKo Teopuu. (CmauuMBaHWE U KamWUISpHbIE sBIeHUsA. TemaoBoe
pacIIMpPEHHE U CXKATHUE.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHUS YACTHII.
Buyrpennsist sHeprusi. CmocoObl W3MEHEHHMS BHYTPEHHEH SHEpruu: TeIionepenada u
coBeplieHue padboThl. Bupl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYECHHUE.

KonuuecTBO TETUIOTHL. YenbHAs TETUIOEMKOCTh BelIecTBa. TermiooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMYECKHX
BEIIECTB. YAenbpHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcanus. lcmapeHwue.
Kunenue. VYnaenbHas TermioTa mnapooOpa3oBaHUsl. 3aBUCUMOCTb TeMIEpaTyphl KUIIEHUS OT
aTMoc(hepHOTro JaBICHHMS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATENIH U 3aLUATA OKPYKAOUIEN CPEBI.
3aKOH COXpaHEeHHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX IPOIECcCaXx.

Hemoncmpayuu.
Habmo1eHne6poyHOBCKOT OIBUKECHHUS.
Ha6monenneauddys3un.
Habmtoienue siBiaeHui cMauMBaHUsI U KaWJUISIPHBIX SIBJICHHM.
Ha0umro 1eHneTeTIOBOTOpaciiipeHUSTEN.
W3meHeHue gaBiieHus ra3a npyu M3MEHEHUH 00bEMa M HarpeBaHUM WU OXJIAXKICHHUH.
[IpaBunan3mepeHusI TEMIEPATYPHI.
Buneirennonepenauu.
OxJTaKIeHUETTPUCOBEPIICHUUPAOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
10. CpaBHEHHETETUIOEMKOCTEUPA3IMYHBIXBEIIECTB.
11. HaOnronennekunesus.
12.  HalGmrojeHne MOCTOSHCTBA TEMITEPaTyPhl IIPH IJIaBICHUH.
13. Mo e TuTEI0BEIX IBUTATEEH.
Jlabopamopuviepabomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKESHHUSL.
OnsITHI 0 BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHUSI TA30B, JKUJIKOCTEH U TBEPIBIX TEIL.
Ompenenenue qaBiaeHUs BO3ayXa B OAJJIOHE MITIPHUIIA.
OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBIEHUS BO3AyXa OT ero o0béMa u
HarpeBaHUs WM OXJIAKICHHUS.

CoNoOA~WNE

agrwdE

6. [IpoBepka THUMOTE3bl JMHEHHONW 3aBUCUMOCTH JJIMHBI CTONOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.

7. HaGmtonenne w3MeHeHUs BHYTpPEHHEW HSHEPrUM Tela B pe3ysbTare Teruionepefaud H
paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBieHus TEIUIO0OOMEHA MPU CMENIMBAHUH XOJOIHOW U TOpsiYed BOJBIL.

9. Ompenenenne KOJIMYECTBA TEIUIOTHI, TOJIYYEHHOTO BOAOU MPH TETUIOOOMEHE C HarpeThIM
METaJUIMYECKUM IIUIUHAPOM.

10. OrnpeneneHneyaenbHOUTEINTIOEMKOCTHBEILIECTBA.

11.  HccnenoBaHuenporeccancnapeHus.

12. OnpeneneHneoTHOCUTENbHONBIIA)KHOCTUBO3/TyXa.

13. Ornpezenenue yAenbHOU TEIJIOTHI IIaBICHUS JIbA.

Paszpnen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aMMOJECHCTBUS 3apsSHKEHHBIX TET OT BEITUYUHBI
3apsI0B U PacCCTOSTHUS MEXKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unumn
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIM siekTpuueckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DONEeKTpUYECKUil TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. McTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOro TOKa (TEIJIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onexktpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampsbkeHue. ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma Ui ydacTka LeMu.
[TocnenoBarenbHOE U NapaIeIbHOE COEJUHEHUE IPOBOIHUKOB.

PaboTta 1 MOLTHOCTH JEKTPUUECKOT0 ToKa. 3akoH J[oyns—JIenna. DnexTpuueckue 1nenu
U TIOTPEOUTENH ICKTPUIECKON dHEPTrUuu B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrosiHHble MarHuThl. B3auMopeicTBHe NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaYeHHe s xKu3HU Ha 3emiie. OnbIiT Dpcerena. MarnutHoe mosie
AIEKTPUUYECKOr0 TOKa. [IpuMeHeHune 371eKTpOMaraHuToB B TeXHUKE. J{eficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTeilb TMOCTOSHHOTO ToKa. Vcmonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apaness. SIBieHue  asnekTpoMarHutHod  uHaykuuu. [lpaBunno  Jlenna.
OnekrporeHepatop. CrnocoObl TOMyYEHUS AIIEKTPUYECKOW SHEPruu. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.
1. DneKkTpu3anusaTe.
2. JIBa pojia »JIeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
3. YCTpOUCTBO U IEHCTBUEDIIEKTPOCKOIIA.
4. DNeKTPOCTAaTHUECKASTUHTYKITHSI.
S. 3aKOHCOXPaHEHUAIEKTPUUECKUX3aPSIO0B.
6. [TpoBOAHUKY M TUAIEKTPUKH.
7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
8. VICTOYHHUKHMITOCTOSTHHOT OTOKA.
9. JleCTBUSIPNEKTPUUECKOTOTOKA.
10.  DneKkTpUUeCKUHTOK B )KUIKOCTH.
11. I"azoBbIiipazps.
12. V3MepeHHECUIIBITOKaaAMIEPMETPOM.
13.  V3mMepeHnesneKTpUIeCKOTOHAIPSKEHUSBOIIBTMETPOM.
14.  Peoctar u Mara3mHCOIpPOTHUBICHHH.
15. B3anmoaencTBUEnOCTOSHHBIXMAarHUTOB.
16.  MopenupoBaHre HEBO3MOKHOCTH pa3/IeNIeHHs MTOJI0COB MarHUTA.
17. MopenupoBaHre MarHUTHBIX TTOJIEH TTOCTOSIHHBIX MAarHUTOB.
18. OneItOpcTena.
19. MarsnuTHoenoeToKa. DIEKTPOMArHuT.
20.  JleiicTBHME MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.
21.  DJEeKTpOIBUTATENBIIOCTOSHHOTOTOKA.
22.  HccnenoBaHHESBICHUSDICKTPOMArHUTHOWUHYKLIUH.
23. Omnerrei®apanes.
24.  3aBHCUMOCTH HAIlPaBJICHHS HHAYKLIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHHSI.
25.  DJeKTporeHepaTopIoCTOSTHHOTOTOKA.
Jlabopamopuviepabomot u onvimel.
1. OnbIThI 10 HAOTIOJECHUIO SJIEKTPU3ALUH Tl HHIAYKIMEH U IPH COTPUKOCHOBEHUH.
2. HccnenoBanue AecTBUS SIEKTPUYECKOTO MO HA IPOBOJAHUKH U AUAIIEKTPHUKH.
3. COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
4. V3mepeHue u peryaupoBaHue CUIIbI TOKA.
S. N3mepenue u perynupoBaHUEHANIPSKESHHUSL.



6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO Yepe3 Pe3UCTOpP, OT CONPOTUBICHUS
pE3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

7. OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COIIPOTUBIICHUS] IPOBOJHUKA
OT €ro JUIMHBI, [IJI0LIa/1 OTIEPEYHOI0 CEUEHUS U MaTepHraa.

8. [IpoBepka mpaBuwiia CIOKEHUS HAIPSIKEHUN MPU MOCIEAOBATEIBHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

9. [IpoBepka npaBuia s CUJIBI TOKA IPU NAPAJIETBHOM COEUHEHUN PE3UCTOPOB.

10.  Ompenenenune paboOTHI IEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11.  OmpenpeneHue MOIIHOCTH 3JIEKTPHUUECKOT0 TOKA, BBIICISIEMOM Ha PE3UCTOpE.

12.  HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT HalpsOKEHHs Ha
HE.

13.  Ompenenenune KI1J] HarpeBarens.

14.  HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15.  M3yuyeHMe MAarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU W
pa3JieJIeHUN.

16.  HccnenmoBanue AEHCTBHS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh CHUJIBI B3aUMOACHCTBUS KATYIIKH C TOKOM H
Mar"ura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIIKE.

18.  U3yueHue neHCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19.  KoncrpyupoBaHue U U3y4eHUE pabOTHI 3JIEKTPOIBUTATEIIS.

20. N3mepenne KI1/] anekTpoaBurateabHOyCTaHOBKHU.

21.  OmnbITBl 1O HCCIICAOBAHUIO SBJICHUS DJICKTPOMArHUTHOW WHAYKLIUHU: HCCIEIOBAHUE

W3MEHEHMI 3HaYCHMSA U HaIllpaBJICHUA UHAYKIHOHHOT'O TOKaA.
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Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOiMHENHHOEe ABWkeHue. HepaBHOMEpHOE
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe mpsiMosinHeiiHoe aprkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOe nBMKeHHE MO OKpykHOCTH. Ilepuon u wacrora obpamenus. JIuneitnas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3ULUN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMS: Cuila TPEHUS CKOJBXECHMS, CHJIa TPEHHUS
IIOKOSI, APYTUE BUIbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOpEHHE CBOOOJHOIO IMaJeHUs.
JBuxenune 1aner Bokpyr Connua. IlepBas kocmuueckas ckopocTh. HeecomocTh u
[EepPErpy3KHu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKpEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenne nmmyinbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHsI MMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexannyeckass paboTa M MouHOCTh. Pabota cun TsxkecTH, ynpyroct, TpeHus. CBszb
Hepruu u pabothl. [loTeHumanbHas SHEpPrus Tena, MOJHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTreHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. TeopeMa 0 KHHETHUYECKON
SHEPruM. 3aKOHCOXPaHEHUAMEXAHUUECKONIHEPTUH.

Hemoncmpayuu.

1. Habnronenne MexaHU4YecKoro ABMKEHHS TeJla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.



2. CpaBHeHME TIyTE€d M TPACKTOPUW IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCHUTEIIHbHO
Pa3HBIX TEJl OTCYETA.

3. W3mepenune CKOpOCTH U yCKOPEHMS IPSMOJIMHEHHOTO IBUYKEHUS.

4. HccnenoBannenpru3HakoBpaBHOYCKOPEHHOTOJIBUKEHHSL.

5. HaGntoneHue 1BuXkeHUs Tela 110 OKPYKHOCTH.

6. Habnronenne MeXaHWYECKHX SIBICHHUM, MPOUCXOASAIUX B cucTeMe oTcuéra «Temexkar

npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U IEUCTBYIOLIEN Ha HETO CHIIBI.

8. HaGnroneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.

9. N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUH.

10.  Ilepenaua ummysbca Ipy B3aUMOJEHCTBUH Tell.

11.  IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEJ.

12.  CoxpaneHue umnysbca Ipu HEYIPYTroM B3aUMO/IEHCTBHH.

13.  CoxpaneHue uMmysbca Ipu abCOIIOTHO yIPYTroM B3aUMOJICHCTBUY.

14, Hab6mronennepeak THBHOTOIBHIKCHUSI.

15. CoxpaHeHne MEXaHUIEeCKOH SHEPTHH MTPH CBOOOTHOM Ta/ICHHH.

16.  CoxpaHeHue MeXaHHYECKOI SHEPruM MPU ABMIKEHUU Tella MO JeHCTBUEM NPYKHUHBI.
Jlabopamopuviepabomot u onvimol.

1. KoHcTpynpoBanne Ttpakra A pasroHa M JAIbHEHIIEr0 PaBHOMEPHOIO JBMXKCHMS

[IApUKA WIH TEIEKKHU.

2. Omnpenenenue cpegHeil CKOPOCTH CKOJBXKEHUs OpycKka MM JABHXKEHMs IIapuKa II0

HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpPEHHs Tejla IIPU PABHOYCKOPEHHOM JBM)KEHHM [0 HAKJIOHHON

IJIOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBM)KEHUM 0e3

Ha4yaJbHOW CKOPOCTH.

S. IIpoBepka rumnoTessl: €ciiv Ipu PaBHOYCKOPEHHOM JIBUKEHHUU 0e3 HadaJlbHOW CKOPOCTH

IMYTH OTHOCATCA KaK pPAa HEUYETHBIX YUCCI, TO COOTBECTCTBYIOIIUC MPOMEKYTKH BPEMCHHU
OAHMHAKOBBI.

6. HccnenoBanne 3aBUCHUMOCTH CUJIbl TPEHUS CKOJBXEHHUS OT CHJIBI HOPMalbHOIO
JABJICHHUS.

7. OnpenenennekodGUINEeHTATPEHNUACKOIbKEHUS.

8. OnpeneneHnexECTKOCTUIIPYKUHBI.

9. Onpenenenve pabOThl CHJIBI TPEHHUS TIPH PAaBHOMEPHOM JBIDKEHHUH Tela I10
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Ompenenenne pabOThI CUIBI YOPYTOCTH TMpPU TNOIBEME Tpy3a C HCIOJIb30BAHHUEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.

11. N3ydeHne3akoHaACOXpaHEHUSIHEPTUH.

Paznen 9. Mexannuyeckue Koje0aHusi M BOJHBI.

Konebarenbnoe nBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMI: TEPHOJ, YacToTa,
aMIuTya. Marematuueckuil W NPYXKUHHBIM MasTHUKH. [IpeBpaiieHne 5sHepruu mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pesonanc. MexaHMuecKkrue BOJHBI.
CBolicTBa MexaHW4YeCKUX BOJIH. [IpoosibHBIE U TIOTIEpEYHbIE BOJHBI. [[TMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPJOM TeJle, CEICMUYECKUE BOJTHBI.
3Byk. [')poMKOCTBH 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.
Hemoncmpayuu.

Habmonienue xosne6anuii Te noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbl YTIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habintoienne BeIHYX/I€HHBIX KOJe0aHUIl U pe30HaHca.

PacrmipocTpaneHnne mpo0abHBIX U MONIEPEYHBIX BOJIH (HAa MOJIEIH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

agkrownE



6. AKycTHYECKHUpE30HAHC.

Jlabopamopuviepadomot u onvimel.

1.  OmpeneneHue 4acTOTHI M IEPUOJIA KOJICOAHUI MaTEMAaTHIECKOTO MassTHUKA.

2. Ompenenenue 4acTOTHI M MIEPHUO/Ia KOJIEOAHUH PYKHUHHOTO MasiTHUKA.

3.  HccnenoBaHue 3aBHCHMOCTH TIepHOJa KOJIeOaHWW TOABEIICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

4.  HccnemoBaHWe 3aBHCHMOCTH TIepHOJia KOJICOAHWH TPYKUHHOTO MAasTHHKA OT MacChl

rpysa.
5.  TIpoBepka HE3aBUCHUMOCTH TepHOJa KOJIcOaHUH TPpy3a, MOIBEIICHHOTO K HUTH, OT MacChI

rpysa.
6.  OmbITbl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh MEpHOa KoJieOaHU MpPy>KMHHOTO MasiTHUKa
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHneycKkopeHUsiCBOOOAHOTOMaCHHS.
Pazjnen 10. DineKTpOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TMoJie. DJIeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoxaH. [IIxana OJICKTPOMAriMTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBOICTBaIEKTPOMArHUTHBIXBOJIH.
2. BousiHOBBIECBONICTBACcBETA.
Jlabopamopuviepabomot u onvimol.
1. N3y4enne cBONCTB 3JEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.
JlygeBas mopnenp cBeta. Mcrounuku cBeta. IlpsMonuHeiHoe pacmpocTpaHeHHE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.
ITpenomiienue cBera. 3aKOH IpeoMileHus cBeTa. 11oHOEe BHyTpEeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAAX.
Jlunza. Xox nyued B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MUKPOCKONA U
Teneckona. ['ma3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro ceera B criekTp. OnbITel HetoToHA. Cllo)keHUE CIIEKTPaIbHBIX [[BETOB.
Hucnepcuscaera.
Hemoncmpayuu.
[IpsmonnHeHOEpacIpOCTPaHEHUECBETA.
OtpaxeHuecsera.
[Tonyuyenne n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHnecsera.
OnTH4eCcKUIICBETOBO.
Xon styueil B coOuparoleit aunse.
Xox Jydel B pacCEenBaroLIEeH JIMH3E.
[Tonmyuyenne n300pa>keHUIA C TOMOIIBIO JTMH3.
[Tpunmn neficTBus goroanmnapaTa, MUKpPOCKONA U TEJIECKOIIA.
0. Mopgensriasa.

BOoo~NoGRWDNE

11. Paznosxenune 6emoro cBeta B CIEKT).

12.  Tlomydenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX 1IBETOB.
Jlabopamopuviepabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)XEHHS CBETOBOTO JIy4a OT yIiia MaieHus.

2. N3ydenne xapakTepUCTHK U300pakKeHUS TTpeIMeTa B TUIOCKOM 3epKalre.

3. HccnenoBanme 3aBUCUMOCTH yriia MPENIOMIICHUS CBETOBOTO Jy4a OT yIJia MajcHHs Ha

TPaHULIE «BO3AYX—CTEKIIO».

4. [Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

S. Omnpenenenne POKYCHOTO PACCTOSIHUS M ONITHYECKOM CHUIIBI COOMPAIOIIEH JTMH3HI.
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6. OMBITHI IO PA3JI0KEHUIO OEJI0T0 CBETa B CIIEKTP.
7. OneITEl TIO BOCHPUSTHIO I[BETAa MPEAMETOB MpPH HMX HAONIOJCHUU Yepe3 I[BETOBBIC
(UITBTPHI.

Pa3znea 12. KBaHTOBLIE SIBJICHUA.

Oneitel Pe3epdopaa u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHocTh. Anbda-, Oeta- u TamMma-usnydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyxnonnas wmopnens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJiypacrnaaa aTOMHBIX sJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsI0BOI0 U MACCOBOT'O YHMCEN. DHEPIUs CBSI3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CosHIA U 3BE3.

Snepnas snepreTuka. JIeicTBUA pagMOAKTUBHBIX U3IyUYEHUN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrHeKTphIM3IIy4eHUS U TIOTJIOMICHHUS.

2. CrieKTphIpa3IMYHBIXTa30B.

3. CrnektpBoaopoa.

4. Habmronenue TpexoB B kamepe Buibcona.

5. PaGoracuéTunkanoOHN3NPYIOIUXU3ITYYCHUH.

6. Perucrpanus u3mydeHus: IpUpOIHBIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuviepabomot u onvimel.

1. Habnronenune CriloniHpIX U IMHEWYAThIX CIIEKTPOB U3ITYUYCHHS.

2. HccnenoBanne TpeKoB: H3MEPEHHE DSHEPTUM YACTHIBI 1O TOPMO3HOMY MyTH (TIO

¢dororpadusm).

3. N3mepenunepamoakTMBHOT0oHa.

IToBTOpHTEIBHO-0000 A IIHITMOTYJIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYIb IpeAHAa3HAYeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COZAEPKAHUS U OTIbITa I€ATEIbHOCTH, TPUOOPETEHHOTO MPU U3YUEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1 00yUaroMXcsl, BBIOPABIINX 3TOT Y4€OHBIN MpeaMeT.

[Ipy wu3ydyeHMM JAHHOIO MOZYJS PEATU3YIOTCI M CHCTEMAaTU3HPYIOTCS  BUIBI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuyuBaeTcs JOCTUKEHHE MPEAMETHBIX U
METaNpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB o0yueHus, dopmupyercs
€CTECTBEHHOHAYUYHAsATPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIEAOBAaHUS SBJICHUN
OPUPOJBl U TEXHUKH, OBIAJEHUE YMEHUSAMH OOBICHATh (DU3NYECKHE SBICHUS, NPUMEHS
MOJTy4Y€HHbIE 3HaHUS, PellaTh 3a7aud, B TOM YHCJIE KAUECTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTep NaHHOTO pas3zeila pealn3yercs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN paclio3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpPY’KarOIIEH MPUPOAE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAY4YHbIE METO/bI UCCIEeIOBaHUA (PU3UUECKUX SIBICHUM, B TOM YHCIE I
MPOBEPKHU THIIOTE3 U MOJIYUYECHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HblE OCHOBBI HambOoOJee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHMKOB SHEPrUUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAaHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

IHINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
JIMYHOCTHBIE PE3VIJIBTATHI B HACTH:
1) IaTPHOTHYECKOr0 BOCIIUTAHUSA:
- MIPOSIBJICHHWE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOit
HayKH;
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= [IEHHOCTHOE OTHOILIEHHE K TOCTUKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpakKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AaKTHUBHOMY Y4YaCTHIO B OOCYXXIEHHH OOIIECTBEHHO3HAYMMBIXH JTHUYECKUX
po0JieM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;
- OCO3HAHME BAKHOCTU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JESATEIILHOCTH YUEHOTO;
3) 3¢TeTHYEeCKOr0 BOCTIUTAHUS
- BOCIIPHUSTHE JCTETUYECKMX KadecTB (PU3MUecKod Hayku: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
- OCO3HAHHE IICHHOCTH (PU3NYECKON HAyKU KaK MOITHOTO HHCTPYMEHTA MIO3HAHMS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOIIECH KYIbTYPHI,
- pa3BUTHE HAYYHOM JTFO003HATEIHLHOCTH, HHTEPECA K HCCIICI0BATEIICKON JACSITEILHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATONOJy U
- OCO3HAHME IIEHHOCTU 0e30IMacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTU NpPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOrax, C ANEKTPUUYECKUM U
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIHUX yCIIOBUSX;
- cOpMHUPOBAHHOCTh HaBblKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe
npaBa y JIpyroro 4ejioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTMBHOE yYacTHE B PEIICHUM MPaKTUYECKUX 3aaad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHH3aIiy, ropoJia, Kpas) TEXHOJIOTMYECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4YHCIIe U (PU3NIECKUX 3HAHU,
- HHTEpEeC K MPaKTUIECKOMY H3yUeHUIo podeccuil, CBsI3aHHBIX C PU3UKOM;
7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:
- OpHeHTaluus Ha NpUMeHeHue (U3MUECKUX 3HAHUW [UIsl pelieHus 3agad B o0JacTu
OKPY’KaIOIIeH Cpejipl, TJIaHUPOBAHUS MOCTYIIKOB M OIEHKH MX BO3MOXKHBIX IOCJIEICTBUI st
OKpYXKaroIlei cpebl;
- 0CO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTHIECKUX TPOOIIeM U MyTEeH UX PEIIeHNUS,
8) axanTanum K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI Cpeabl:
- TOTPEeOHOCTh BO B3aWMOJICCTBUU TPHU BBITOJIHEHUH UCCIICIOBAHUM U MPOEKTOB (DU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePEe3 MPAKTUUECKYIO JIEATEILHOCTD;
- TOTPeOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hclie POPMYITUPOBATH UEU, MIOHATHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;
- 0cO3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 0061IacTu pU3MKu;
- INTAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUU HOBBIX (DU3UUYECKUX 3HAHU;
- CTpEMJICHHE aHAU3UPOBATh U BBISBIATH B3aMMOCBSI3H MPUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUIA;
- OIIEHKa CBOMX JICHCTBUI C YYETOM BIUSHUS HA OKPYKAIOIIYIO CPely, BO3SMOXKHBIX TNI00ATBHBIX
MOCJIEACTBHIA.

METANPEIMETHBIE PE3YJIbTATbHI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3oBble JJoruuyeckue AeiicTBUS:

. BBISIBIISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKKA OOBEKTOB (SABICHUN);

. yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMK, OCHOBAHUS Il 000O0IEHUS U
CpaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U IMPOTUBOPEYHUS B pacCMaTpUBAEMbIX (paKTaxX, JaHHBIX U

Ha6J'IIOI[eHI/I$IX, OTHOCAIINUXCS K (I)I/ISI/I'-IeCKI/IM SIBJICHUAM,
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o BBISIBJISITh TIPUYMHHO--CIICJICTBEHHBIC CBS3M TPH H3yUYECHUU (U3UUECKUX SBICHUA H
MIPOILIECCOB, JIENIaTh BBHIBOJIBI C UCIIOJIb30BAHUEM JICNYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOYCHHUI,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3UUYECKUX BEITHYHH,
. CaMOCTOATENILHO BBIOMpATh CIOco0 pernieHus: yueOHou ¢guznueckor 3amaadu (CpaBHCHHE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOpP Hambosiee MOIXOSAIIET0 ¢ YU4ETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTCPHUCB).

Ba3oBblencciienoBaTe/ibCKueAei CTBHS:

. HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUII HMHCTPYMEHT IIO3HAHMUS;

. MPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIBIT, HECTIOXKHBIN (PU3NUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHUE (PU3UYECKOTO SIBICHUS,

. OLICHMBATh HAa MPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIMIO, MOIYYEHHYIO B XOJI€
MCCJIEJOBAHMSI UJIU SKCIIEPUMEHTA;

. CaMOCTOSITENTLHO (hOpMyIIMPOBaTH 0OOOIEHHS M BHIBOJIBI 110 PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJII0/ICHUS, OIBITA, UCCIIEIOBAHMS,

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UYECKUX IPOILIECCOB, a TaKKe

BBIJIBUTATh IPEATNIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmueii:
o IPUMEHSTh PAa3JIMYHbIE METOJ/bl, MHCTPYMEHTbI U 3alpochl IpPU IIOUCKE U OTOOpe
UHGOPMALIUU WU TaHHBIX C YYETOM IIPEUI0KEHHON yueOHOoM (hu3ndeckoi 3a1aum;
o aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATH M HHTEPHPETHPOBATH MHPOPMALMUIO PaA3IHMUYHBIX
BUIOB U (POPM IIPEICTABICHHUS;
o CaMOCTOSITENILHO BBIOMPATh ONTHMAJbHYIO (HOpMY TMpEnCTaBICHUS HWHPOPMALUU U
WIIIOCTPUPOBATh pelllaeMble 3a/laul HECJIOKHBIMU CXEMaMH, AuarpaMMaMu, UHOH rpadukoi u
X KOMOWHAIUSIMHU.

KoMMmyHHKaTHBHBbIEyHUBePCAJIbHbICYYeOHbICACHCTBHA:
o B XoJe O0O0CyXJeHHs y4eOHOro MaTepualla, pe3yJbTaToB Ja0OpaTOpHBIX padoT u
IPOEKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXJaeMOW TEMBl W BBICKA3bIBaTh WJICH,
HalleJICHHbIE Ha pellleHue 3a1auu 1 MojAJepKaHue 0JaroxenaTeIbHOCTH O0ILEeHM S,

. COINIOCTABJIATh CBOM CYXKICHMSI C CYXIEHUSMU JpPYIMX YYaCTHMKOB JHaJIOra,
0OHapy»XUBaTh Pa3JInUMe U CXOACTBO MO3UIUII;

. BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

o nyOIMYHO  NPEACTaBIATh  pPe3yJbTaThl  BBIOJHEHHOTO  (PM3WYECKOIO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, POEKTA);

. MMOHUMATh U UCNOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW U WHJMBUIYaJIbHOU pabOThl IpU
pELIeHUH KOHKPETHON (U3UYECKOi MpoOIeMBbl;

o IIPUHUMATh IL€JIM COBMECTHOM JESATEIBHOCTH, OPTraHW30BbIBaTh JEHCTBUS 10 €€

JOCTHOKEHUIO: Paclpe/ieNiaTh POJH, 00CYXIaTh MPOIECCHl U PE3Y/IbTaThl COBMECTHOM PabOTHI,
0000111aTh MHEHUS HECKOJILKUX JIOIEN;

° BBIIIOJIHATE CBOIO YacCThb pa6OTLI, AOCTUTasA KauCCTBCHHOI'O pE3yJjibTaTa IO CBOCEMY
HaIpaBJICHHUIO U KOOPJAUHHUPYA CBOU }IefICTBHSI C IpyriMH YICHAMU KOMaHABbI;
L OIICHMWBATh KAa4€CTBO CBOCIO BKJIaJa B O6H.[PII>1 MIPOAYKT IO KPUTEPUAM, CaAMOCTOATCIIBHO

c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.
PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA

Camoopranuzanus:
. BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYallUsX, TPEOYIOIUX JUIs PELIeHUs
bu3nYeCKuX 3HAHUIA;
o OPUEHTHPOBATLCS B PA3IUYHBIX MOJAXOAAX MPHUHATHS pEEeHUN (MHIMBUIYaIbHOE,
IPUHSITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIoif);
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o CaMOCTOSITENIbHO COCTAaBJISITh AaJNTOPUTM peIIeHus (U3WYECKOM 3aauyd WIM IUIaHa
UCCIIEIOBaHUS C  Y4ETOM  HMMEIOLIUXCS PECypCcOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUpPOBaTh IIPEAJIaraéMble BAPUAHTHI PELLICHU;

o JieNaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIHNHTE/JIEKT:
. JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUM U MpeJiaraTh IiaH e€ U3MEHEHNS,
. OOBSICHSITh TIPUYMHBI JTOCTHIKEHUS (HEAOCTHUKCHHS) Pe3yIbTaTOB JESATEIBHOCTH, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;
o BHOCUTbH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHUCIIE B XOJ BBIIOJHEHHS (PU3NUECKOTrO

WCCJICIOBAHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITETHCTB, M3MEHHBIIUXCS CUTYaIUH,
YCTaHOBJICHHBIX OIMHUOOK, BOSHUKIITNX TPYIHOCTEH;

° OIICHUBATh COOTBETCTBUEC PE3YyJIbTaTa HCJIU U YCIOBUAM,

° CTaBUTH Cce0sA HA MECTO Apyroro 4€JIOB€Ka B XOA€ CIopa WM JUCKYCCHHW Ha HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPCHHS U JIOTUKY APYIroro,

o IIpU3HaBaTb CBOE IIpaBO Ha OH_II/I6Ky IIpn pCHICHHUU (I)I/ISI/ILICCKI/IX 3aJa4 HJIM B

YTBCPKACHHUAX HAa HAYYHBIC TECMbI U TAKOC K€ IIPaBO APYTOToO.

NPEJIMETHBIE PE3YJIbTATHI

K xoHuy oOyueHuss B 7 Kjacce IpeIMETHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIIUXCSI YMEHUI:
o UCIOJIb30BAaTh MOHSATHUS: (U3NYECKME M XUMHUYECKHE SIBJIICHUS, HaOJI0/IEHuE,
9KCHEPUMEHT, MOJIeJIb, TMIIOTE3a, EAUHULIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BemiecTBa  (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYEeCKOEe JIBHKCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, HPSIMOJIMHEHHOE), TpaeKTOpHs, PaBHOJAEHCTBYIOLIAs CHUIIA,
nedopmanus (ynpyras, maacTu4eckas), HeBeCOMOCTb, COOOMIAIONINECS COCYIbI;
o pasnmuyatp siBieHus (nudQys3us, TEIIOBOE IBHKEHHWE YACTHIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABMKEHHE, MHEPIHsl, B3aUMOJEHCTBHE Tell, paBHOBECUE TBEPABIX
TeJ C 3aKpeIUIEHHOM OChIO BpAIlleHHUs, Mepeaaya JaBieHUs] TBEPAbIMU TellaMU, )KUJIKOCTAMU U
ra3ami, aTMoc(epHoe AaBlieHHEe, IUIaBaHUE Tel, MPEBPALCHUS MEXaHWYeCKOH SHEepruu) mo
ONMMCAHHUIO HUX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
¢du3uueckoe sBICHUE;
o pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpY’KalOIIeM MHpE, B
TOM 4Hcie (U3NUECKUE SIBICHUS B IPUPOJIE: MPUMEPDI JBUKEHHS C Pa3IMUYHBIMU CKOPOCTSIMU B
JKUBOM M HEXHUBOW MpPHUPOJAE, ACUCTBHE CWJIBI TPEHUS B NPUPOJE M TEXHUKE, BIHSIHHE
aTMoc(epHOro JaBiIeHHs Ha UBOW OpraHu3M, IUIaBaHHUE PbIO, pblYard B TeJie 4YeJlOBeKa, Mpu
3TOM MEPEeBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBIJENATh CYILECTBEHHBbIE CBOMCTBa
(mpu3HaKku) PU3HUECKUX SIBICHUN;
o ONMCHIBATh M3yUEHHBbIE CBOMCTBA TeN WM (U3NYECKUE SIBICHMSI, UCIOIB3YS (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSISI CKOPOCTb,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBiieHue (TBEPAOro Tena, KHUIKOCTH,
rasa), BBITAJIKMBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOA(p(UIIMEHT MOJE3HOTo AECWCTBUS MEXaHM3MOB, KMHETHYEcKas U MOTEHLHaJIbHas dHEPrus),
OpY OINUCAHUM TPABWIIBHO TPAKTOBaTh (DU3NYECKUNA CMBICI HCIIOJB3YEMbIX BEJIWYHMH, HMX
0003Ha4YeHHs] U eIMHUIBI (PU3HUECKUX BEJIWYHMH, HAXOAUTh (OPMYIIbI, CBSA3BIBAIONINE JTAHHYIO
(Gu3nUecKyr0 BEIWYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKU U3yUYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIIMYNH;
o XapaKkTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOIECCHI, UCIOJIb3Ys MpaBHiia
CJIOKEHMSI CHJI (BJIOJIb OHOM NpsIMOi), 3aKoH I'yka, 3akoH Ilackains, 3akoH Apxumena, IpaBuiIo
paBHOBecHsI pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKON
SHEpPIrUu, MpHU O3TOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;
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. OOBSICHATH (PU3MUECKUE SBIICHUS, TPOILIECCHI U CBOWCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUUHMHHO--CIEJICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHUX IIaroB ¢ OMOpo Ha 1—2 M3ydeHHBIX CBOWCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

o pemiate pacdy€THbIE 3amaud B 1—2 JEHCTBUSA, HCIONB3Yys 3aKOHBI U (HOPMYIIHI,
CBs3BIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJOBHs 3a/ladd 3alHChIBaTh
KpaTKOE YCIIOBUE, MOJACTABIATh (U3NYECKUE BEIUYUHBI B (OPMYIBI U TPOBOAUTH PACUETHI,
HAXOAWTh CIIPAaBOYHbIC JaHHbIC, HECOOXOAUMBIE JJIsl PELICHUS 3a]a4, OLICHUBATh PEAIUCTUYHOCTh
MOJTy4eHHOW (PU3NUECKON BEIHUNHBI,

. pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUThH MPH MOMOIIN (PUINIECKUX METOJIOB,
B OINMCAaHUU HCCIIEOBaHUS BBIICISATH MPOBEpPsSEMOE MPEANoioKeHrne (THUIOoTe3y), pa3indyarh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJbTaT, HAaXOAUTh OMMUOKH B XOJE OIbITA, JIeTaTh BBIBOAbBI
0 €ro pe3yJibTaTaMm;

o MIPOBOJUTH OMBITHl MO HAONIONEHUIO (PU3NYECKUX SIBICHUNA WM (PU3UUECKUX CBONCTB
Ten: GOPMYIMPOBATH MPOBEPSEMBIC MPEANIOIOKCHIS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyA0BaHus, 3aMMCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOIBL;

o BBHITIONHATH MpPsIMbIe U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena, 00bEMa, CUJIBI U
TEeMIIEpaTyphbl C UCIOJIb30BAaHUEM AaHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS
npuOOpPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHHUIA;

o MIPOBOANUTH HCCJENOBAaHUE 3aBHUCUMOCTH OIHOW (DM3MUECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHHUM (3aBUCUMOCTH IyTH PABHOMEPHO JBIDKYIIETOCs Tejla OT
BPEMEHH [BHKEHHS Tella, CHUJIbl TPEHHS CKOJBXKEHHs OT Beca Tejla, KauecTBa 0O0pabOTKu
MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CUJIBI TPEHHS OT ILJIOIIAINA CONPUKOCHOBEHHUS TEJ, CHIIbI
YOPYTOCTH OT Y/UIMHEHUS MPY>KUHBI, BHITAIKUBAIONICH CHUJIBI OT 00BhEMa MOTPYKEHHOM YacTu
TeJa W OT TUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJNO, YCIOBUN IUIaBaHMsSI TEJN, YCIOBHM paBHOBECHUs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4YEOHOTO WCCIICJOBAHHS, COOMPATh YCTAHOBKY M BBIMIOJHATH
U3MEpEHUs, CleAysd TMpeANoKeHHOMY IUIaHy, (UKCHUPOBATh pe3yNbTaThl TMOTYyYEHHOH
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJIE TPEIOKEHHBIX TaOMUIl U rpaduKoOB, JeNaTh
BBIBOJIbI 10 pE3yJIbTaTaM UCCIEAOBAHUS;

. MPOBOANTh KOCBEHHbIE U3MEpEeHHs (UINYECKUX BEIWYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPJOTO Tela, CUJia TPEHHS CKOJBXKEHUS, JaBJICHUE BO3/lyXa, BBHITAJIKUBAIOIIAS
Cuia, JAeWCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNo, KOA(M(OUIMEHT MOJE3HOTO NeHCTBUS
MPOCTHIX MEXaHU3MOB), CIEAysl TMPEMIOKEHHON WHCTPYKIMU: TIPU BBHITIOJHEHUU H3MEpPEHUH
coOUpaTh SKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISATH 3HAU€HHUE UCKOMOMW BETHUYHHBI,

o coONMoaTh TpaBWiIa TEXHUKA Oe30macHOCTH Tpu  pabore ¢ J1aboOpaTOPHBIM
00opyaOBaHUEM;
o yKa3bIBaTh TPHUHIMIBLI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCynabl, OapoMeTp, pbluar, MOABMXKHBIA U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTH;

. XapaKTepu30BaTh MPUHLIUIIBI JHCTBUS U3YUEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C omopod Ha HUX omnucaHus (B TOM 4YHCIE: MNOAUIMIHHUKH, YCTPOMCTBO BOAOIPOBOJA,
THJIPABIUYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPLIHEBOH HACOC, apeoMeTp), HCHOIb3Ys
3HaHHWSA O CBOWCTBAaX (U3NYECKUX SBJIEHUH M HEOOXOoAWMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

. OPUBOANUTH IpUMEpHl (HaXOAUTh HH(OpMAIMIO O TMpuUMepax) MNPAKTUYECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM XU3HU JUIsl o0ecrieueHus 0€30MacHOCTH
npu oOpalieHuu ¢ MpudopaMM W TEXHHUUECKUMH YCTPOWCTBAMM, COXpPAHEHHs 30pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpYIKalOIIel cpese;

o OCYIIECTBIATH OTOOp MCTOYHHMKOB HMHPopMmanuu B VHTepHETe B COOTBETCTBUU C
3a/laHHbIM TIOMCKOBBIM 3aIpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM M INyTEM CpaBHEHUs
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pa3IMYHBIX HCTOYHHMKOB BBIAETATH HMH(OpPMAIMIO, KOTOpas SBISIETCS HPOTUBOPEUMBON MU
MOYET OBITh HEJOCTOBEPHOM;
o UCIOJIb30BATh NPU BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKA W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
. CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMCHHBIE W YCTHBIC COOONICHHS HAa OCHOBE 2—3
MCTOYHUKOB MHGOpManuu (HU3NUECKOTO COJEp>KaHUs, B TOM YHUCIIE MyOJUYHO JeNaTh KpaTKue
cooOIIeHnss O pe3yibTaTax IPOEKTOB MM YUYEOHBIX HCCIEAOBAHHMM, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIH MOHATUIHBINA ammapar Kypca (U3MKH, COIPOBOXKAATh BBICTYIICHUE
MPE3EHTALUEM;
o IIPU BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpelensiTh 00sS3aHHOCTH B
rpynne B COOTBETCTBUU C IIOCTABJICHHBIMHM 3a/ladaMH, CJIEIUTh 32 BBINOJHEHHWEM IUIaHa
JeMCTBUH, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIBI, BHICTPAHBAThH
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, yUUTHIBasi MHEHUE OKPYKAIOIIHX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:
o UCIIONIb30BaTh TMOHSTHS: Macca U pa3Mepbl MOJEKYJ, TEIIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIN
¥ HEHACBHIIICHHBII Map, BIAXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPrHs, TEIJIOBOMN
JIBUTATENlb, 3JEMEHTAPHBIA OJJIEKTPUYCCKUNA 3apsll, OSJICKTPHUUECKOE II0Jie, MPOBOJHUKU H
TUDIIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUECKHUM TOK, MATHUTHOE T0JIE;
o pas3nuyath sBIEHUS (TEIJIOBOE pACIIUPEHHE W C)KaThe, Terionepeaada, TEIIOBOe
paBHOBECHE, CMayMBaHWE, KANWUIAPHBIC SBJICHUS, HCIAPEHUE, KOHJCHCAIUS, IUIABJICHUE,
KpucTaym3anusi (OTBEpJEBaHUE), KUIEHUE, TeIulonepenaya (TeraonpoBOJIHOCTb, KOHBEKIIUS,
U3JIyYEHUE), JJIEKTpU3alus TeJl, B3aUMOJEHUCTBUE 3apsA0B, NEHCTBHUS 3JIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHiCTBHE MarHUTOB, JIEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHIYKIMS) MO ONMHMCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBJICHUE;
o pacrno3HaBaTh MPOSIBICHUE M3YyUEHHBIX (U3NYECKUX SIBICHUH B OKPY’)KAIOIIEeM MHUpE, B
TOM dYHClIe (QHU3UYECKHE SBICHHUS B TPHPOJE: MOBEPXHOCTHOE HATSDKEHHE W KalWJUISIPHBIC
SBIIEHUS B TPUPOJAE, KpUCTAIBI B mpupone, usznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, OOpa3oBaHHME pPOCHI, TyMaHa, WHeEs, CHEra, OJJICKTPUUECKHE SIBICHHUS B
atMocdepe, SIEKTPUUECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE TMOJe 3emid, Apei( MOI0COoB,
pOJb MarHUTHOTO TIOJS JJISi JKM3HU Ha 3emiie, TMOJISIPHOE CHUSHHE, NPU STOM TEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYI0, BBIIEIATh CYIIECTBEHHbBIE CBOMCTBA (MMPU3HAKH) (DU3MUECKHUX
SIBIICHHI,
o OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHHS, MCIIONB3YsS (pu3mueckue
BEJIMUMHBI (TeMIepaTypa, BHYyTPEHHSS YHEPIHsl, KOJIUYECTBO TEIUIOTHI, yAelIbHAs TeIIOEMKOCTD
BElIECTBa, YyJeNbHAas TEIUIOTa IUIABJICHUS, yJAelbHAas TEIUloTa MapooOpa30BaHUs, YyAeIbHas
TEIUIOTAa CrOpaHWsl TOIUIMBA, KOA((UIIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTENIbHAsl BIAXXHOCTh BO3/JyXa, D3JEKTPUUECKUN 3apsl, CHJIa TOKa, D3JIEKTPHUECKOe
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BeElIeCTBa, paboTa U
MOIITHOCTH DJIEKTPUYECKOTO TOKA), TP OMMCAHHWU TPABMIILHO TPAKTOBATh (DU3MUYECKHIA CMBICI
UCTIONIb3YEMBIX BEITMYMH, 0003HAUYCHUS U €UHUIIB (PU3NYECKUX BEIMYUH, HAXOIUTHh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEIUYMHY C JPYTUMH BEJIMYWHAMH, CTPOHWTH TPaQUKU
M3YYECHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYUNH;
o XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI, UCIIONB3YSl OCHOBHBIC
MOJIOKEHHUST ~ MOJICKYJISIDHO--KUHETHYECKOH ~ TEOpHHM  CTPOSHHS]  BEIIEeCTBAa,  IPUHIIHII
CYTepHO3UINK ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma ams
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y4dacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKkoH coOXpaHeHUsI SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BHIPAKCHIE;

o OOBSICHATH (PU3NUYECKUE TIPOIECCH U CBOMCTBA TEJ, B TOM YHCJIC i B KOHTEKCTE CUTYyaIlui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NMPUUYUHHO-CICICTBEHHbBIE CBSA3U, CTPOUTH
00BsSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOM Ha |—2 WM3Y4YEHHBIX CBOWMCTBA (PU3HMUECKHUX
SIBIICHUH, U3UIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

. pemiate pacdy€THBIE 3ama4d B 2—3 JIEHCTBUSA, HCIONB3Yys 3aKOHBI U (HOPMYIIHI,
CBs3bIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHalu3a YCJOBHS 3a/layd 3alHChIBaTh
KpaTKO€ YCJIOBHE, BBISIBISATh HEAOCTATOK JIAHHBIX JIJISl PEIICHHS 3aJadyd, BHIOMpATh 3aKOHBI U
dbopMyibl, HeoOXoaUMBIE AJisi €€ pElIeHUs, MPOBOJIUTH PAacyYEThl U CPABHHUBATH IOJYYCHHOE
3HaueHUE (PU3NICCKON BETUYHUHBI C U3BECTHBIMU JIAHHBIMH,

o pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUThH MPH MOMOIIN (PUINIECKUX METOJIOB,
UCIIONIBb3YSl OINMUCAHHE WCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEANONIOKEHUE, OLIEHUBATH
MPaBUIILHOCTH MOPSIKA MPOBEACHUS UCCIEI0BAHMS, JIeTIaTh BEIBObL;

. MIPOBOJIMTH OIBITHI IO HAOJIFOICHUIO (PU3UICCKHUX SBIICHUH WM (PU3UIECKUX CBOMCTB TEIl
(kanwIIsipHbIE SIBICHHUSA, 3aBUCMMOCTH JaBJICHHS BO3[AyXa OT ero o0béMa, TeMIleparyphl,
CKOpPOCTH TIpoIlecca OCTBhIBAaHUSI M HarpeBaHUs NPH H3IYYECHUU OT IIBETa H3Iyvarouen
(mormnomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATypbl >KUJIKOCTH H
Iomaau €€ TMOBEPXHOCTH, AJICKTPHU3aLUS TeJI M B3aUMOJCHCTBUE DJCKTPUUYCCKUX 3apsjiOB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yalW3allUsl MArHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, JIEUCTBHS MAarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOWCTBA AJICKTPOMArHUTA,
CBOMCTBA  JJEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSEMbIE
MPEANONIOXKEHHS, COOMPATh YCTAaHOBKY M3 MPEMIOKEHHOTO O0OpYAOBaHMS, OIMCHIBATH XOJI
ombITa ¥ (POPMYIHPOBATH BHIBOIBL;

o BBITIONHATH MPSIMBIE M3MEPEHUS TeMIEepaTyphbl, OTHOCHTEIHHOW BIAXKHOCTU BO3AYXa,
CHJIbI TOKA, HAMPSDKEHHS C MCIIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NUECKUX
BEJIMYMH, CPAaBHUBATDH PE3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI a0COMOTHOI MOTPEUTHOCTH;

. MPOBOANTh HCCIENOBAHUE 3aBUCHMOCTH OIHOW (DM3MUECKON BENMYUHBI OT JIPYroi ¢
WCIIOJIb30BAHUEM TIPSMBIX HM3MEpPEHUN (3aBHUCHUMOCTHh COINPOTHBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIA/IA MONEPEYHOr0 CEYEHHs U YAEIBHOIO0 CONPOTHBIIECHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKa, HWJIYIIEr0 4Yepe3 MPOBOJIHUK, OT HANPsDKEHUS Ha TMPOBOJHUKE, HCCIICOBAaHUE
MOCJIEIOBATEIbHOTO W MapajuIeIbHOIO  COEAMHEHUH  MPOBOJHHUKOB):  TUIAHHPOBATH
HCCIIeI0BaHNe, COOUPATh YCTAHOBKY U BBITIOJHATH U3MEPEHHUS, CIAEAYS MPEIIOKECHHOMY TUTaHy,
dbukcupoBaTh pe3ynbTaThl MOJTYYEHHOW 3aBHCHUMOCTH B BHUIE TaOmuIl W TpadUKoOB, AeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIEAOBAHUS;

. MPOBOJIUTh KOCBEHHBIE HU3MEpPEHUs] (Pu3nyeckux BeIUMYMH (yAeNbHAs TEMI0EMKOCTh
BEIIECTBA, COMPOTUBJICHHE TPOBOJHMKA, paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA):
MJIAHUPOBATh MU3MEPEHMsI, COOUPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEII0KEHHOU
WHCTPYKIUH, U BBIUUCIIATH 3HAUEHHUE BEJINYUHBI;

o coONMoaTh TpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢ J1abOpaTOPHBIM
00opyaOBaHUEM;
o XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YUYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOUCTB

C OMOpoi Ha MX OmucaHus (B TOM YHUCIIE: CHCT€Ma OTOIJIEHUS JOMOB, TMTPOMETp, HapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTENIbHbIC
npuOOpbl, HarpeBaTejIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE IPEIOXpaHUTENH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTraTeNlb IOCTOSHHOTO TOKA), MCIIONb3Yysl 3HAaHUSA O CBOMCTBax
buznyecKux sIBICHUN U HEOOXO0AUMbIe (PU3NUECKHIE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA W HW3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM pUCYHKaM (KHUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATENh BHYTPEHHETO CrOpaHHs, JIEKTPOCKON, PEOCTaT), COCTaBIATh CXEMbI

17



JIEKTPUUECKUX ILeNel C MOCIEeIOBATENbHBIM U MapajuleIbHBIM COEIUHEHUEM 3JEMEHTOB,
pasnnyas ycJIoBHbIEe 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IIETIeH;
o NPUBOAUTH TpHUMEPHl (HAXOOUTh HMH(POPMAIMIO O TpuUMepax) MPAKTHYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHHN B MOBCEJIHEBHOW KU3HU A oOecrieuyeHns 0e30macHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHUUECKUMM YCTPONMCTBAMM, COXPAHEHHs 310pPOBbS U
cOOJII0CHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpYKalolllel cpene;
. OCYIIECTBIIATH MOUCK MH(pOpMAIMK (HU3NIECKOTO coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM M IyTéM CpaBHEHUS JIONOJHUTENIBHBIX MCTOYHHKOB BBIJIENATH
UH(POPMALINIO, KOTOPAst SBJISAETCS MPOTUBOPEUNBOM MM MOXKET OBITH HEJOCTOBEPHOM;
. WCIOJIb30BATh NPU BBHIMOJHECHUH YYEOHBIX 33aJJaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATYpy
(GU3M4ecKOro coJepXaHus, CIPaBOYHbIC MaTepualbl, pecypchl ceTu VIHTepHeT, BlaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKA U3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;
o co3/laBaTb COOCTBEHHbIE IMCBMEHHBbIE M KpaTKUE YCTHbIe COOOLIeHus, o0o0mas
MH(OPMaLIMIO U3 HECKOJIBKHX MCTOYHUKOB (PU3MUECKOIO COJEP)KaHUS, B TOM YHCIIE MTyOJIUYHO
IpPEACTaBIATh PE3yJbTaThl IPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IMPH 3TOM
IPaMOTHO HCIOJb30BAaTh HM3yYCHHBI MOHATHHHBINA anmapar Kypca (pU3HKH, CONPOBOXKIATH
BBICTYIIJICHUE TIPe3eHTaleH;
o IPU BBHIIOJIHEHUU YYEOHBIX IPOEKTOB W HCCIENOBaHMNA (PU3MUYECKUX MPOLECCOB
pacrpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3a7[adyaMH, CICIUTh 32
BBINOJIHEHUEM IUIaHa JEHCTBUH M KOPPEKTUPOBAaTh €ro, afeKBaTHO OLIEHHWBAaThb COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb T'PYIIIbI, BHICTPaUBATh KOMMYHUKAaTUBHOE B3aWMOJIEHCTBUE, IPOSBIAL
TOTOBHOCTb pa3peliaTth KOH(MIUKTHI.

K xonny oOyudeHus B 9 kjacce nmpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y 00YHAIOLINXCS YMEHUA:
o UCIOJb30BaTh IOHATHUA: CHCTEMa OTCYETa, MaTepualibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUSA, Nedopmanus (ynpyras, IIacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M Meperpy3ku, LEHTp TSHKECTH, aOCOIIOTHO
TBEP/OE TENO, HEHTP TSHKECTH TBEPAOIO Teja, pAaBHOBECUE, MEXaHWYECKUE KOIeOaHusl U BOJIHBI,
3BYK, MH(pa3BYK U yJIbTPa3BYK, 2JIEKTPOMArHUTHBIE BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, OJIM30pYKOCTh M JTaTbHO30PKOCTb, CIIEKTPhl UCIYCKaHUs U IOIJIoNleHus, anbda-, 6era- u
ramma-Mu3J1y4eHHUs, U30TOIbI, IAEpPHAs YHEPTeTHKA;
. pa3nuyath SIBIEHUS (paBHOMEPHOE M HEPaBHOMEpPHOE MPSIMOJIMHEHHOE IBH)KEHHE,
PaBHOYCKOpDEHHOE TMpPSMOJUHEIIHOEe JIBU)KEHHE, CBOOOJHOE TMaJCHHE TeJ, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHHE, KOJeOaTelbHOe
NBIDKCHHUE (3aTyXarollue M BBIHYXKJICHHbIE KOJI€OaHMs), PE30HAHC, BOJHOBOE JIBIIKECHHE,
OTpaXKCHHE 3BYKa, IPSAMOJMHENHOE PpacHpOCTPAaHEHUE, OTPAXEHHE M IPEJIOMIICHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaK€HUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTp U CII0KEHHE
CHEKTPAJIBHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro crneKkTpa H3JIy4YeHHs) MO ONHCAHMIO HMX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE (PU3HUECKOE SBJICHUE;
. pacrio3HaBaTh HPOSIBIECHUE M3YyUYEHHBIX (U3MUECKUX SIBJICHHUN B OKpY’KarolleM mupe (B
TOM 4Hclie PU3NUECKUE SIBICHUS B PUPO/IE: IPUIMBHI U OTJIMBBIL, ABMKeHHE M1aHeT ColHeuHon
CUCTEMBI, PEAKTUBHOE JIBUKEHUE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSACEHNE, CEHCMHYECKHe BOJHBI, ILyHAMH, 3XO0, I[BeTa TeJl, ONTHYECKHUE SIBICHUSA B
npupojie, Ouosiornyeckoe JeWcTBUE BHIUMOIO, YIbTPa(HOIETOBOIO M PEHTI€HOBCKOI'O
U3ITy4YeHUHN, €CTEeCTBEHHBIH paJlOaKTUBHBIA (OH, KOCMHUYECKHE JIyud, PaTdOAKTHUBHOE
U3ITy4YE€HUE MPUPOJHBIX MHHEPAJIOB, ACHCTBHE PAaJUOAKTHBHBIX HW3IyYEHUH HaA OpraHU3M
YyeJloBeKa), IPH 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B yUeOHYI0, BBIJIEISTh CYIIECTBEHHbIE
cBO¥CTBA (MIPU3HAKK) HU3UUECKUX SIBICHUM;
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o OIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHMSA, HCIONB3YS (pU3HUecKue
BEJIMYMHBI (CPEAHSISl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPABHOMEPHOM JBM)XEHHUH, YCKOPEHUE,
nepeMenieHue, MyThb, YIioBas CKOPOCTh, CHJIa TPEHUs, CHJIAa YNPYrocTH, CHJIA TSHKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHus, BEC Tejla, UMILYJbC TeJld, UMIYJbC CUJIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, MOTEHLIHMAJIbHAS JHEPTus TeJja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMANIbHAsT DHEPIUsl CKATOM NpPYKUHbI, KMHETUYECKas 3HEpIus, MOJHas MeXaHW4ecKas
SHEprusi, Mepuoj M 4YacToTa KoyieOaHWi, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, II0Ka3aTeb IPEIOMIIEHHUS Cpelbl), NPU ONMCAHUU MPABUIBHO TPAaKTOBATh
buznyecKuit CMBICT UCHOJIb3YEMbIX BEJIUYUH, 0003HAUCHUS U €IUHUIIBI (PU3MUECKUX BEIUYUH,
HAXOJIUTh (OPMYJIbI, CBI3BIBAIONINE JaHHYIO (QU3UUECKYIO BEJIMYMHY C APYTHMH BEITUUYMHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

o XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS M MPOIECCHI, UCIOIb3YS 3aKOH
COXPAHEHHUs SHEPruu, 3aKOH BCEMHPHOI'O TATOTEHMSI, MPUHLMII CYNEPIIO3ULUU CHJI, IPUHLIUI
OTHOCUTENIbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHSI HMITYJIbCa, 3aKOHbI
OTpPaKEHUsI U IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsAJ0BOrO M MAacCOBOTO UMCEN INPU
AJIEPHBIX PEaKUHUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M 3aMHCHIBATH €r0
MaTeMaTUYECKOE BbIPAKEHUE;

o OOBSICHATH (PU3NIECKHE TPOILIECCH U CBOMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CUTYaIU
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYHMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX LIaroB C OMOpPOH Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UYECKUX
ABIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

o pemiats pacu€THbIe 3a/laydl (OMUPAIOIIKMECcs HA CUCTEMY U3 2—3 ypaBHEHHIA), UCTIOJB3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NUCCKUE BEIMIMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4H
3alUChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HENOCTAIOIIME WM M30BITOUHBIC JaHHBIE, BHIOUpATh
3aKOHBI U (OpPMyJIbl, HEOOXOJMMBIE JJIsi PELICHUs, INPOBOAUTH PACUYETHI U OLIEHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HAYCHUS (PU3NYECKOM BETUUYHHBI;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (HU3NYECKUX METOJIOB,
UCIIOJNIb3YSl ONUCAHHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENAIOJIOKEHUE, OLEHUBATh
MPaBUIILHOCTh TMOPSJIKA MPOBEICHUS WCCIEAOBaHUs, JeJaTh BBIBOJBI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHNUHN U OIBITOB;

. MIPOBOJUTD OIBITHI IO HAOJIIONEHNIO (PU3NUYECKUX ABJICHUN WM (PU3NUECKUX CBOICTB Tel
(u3y4yeHue BTOpoOro 3akoHa HbIOTOHA, 3aKOHAa COXpPAaHEHMs SHEPrUM, 3aBHUCUMOCTh MHEepuoja
Kosie0aHuM NMPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYBl MaJIbIX KOJIEOaHUH, MPSMOIMHENHOE pacpOCTpaHEHUE CBETA, pasiokKeHHue Oenoro
CBETa B CIIEKTP, U3yUYE€HHE CBOMCTB M300pa’KE€HUS B IUIOCKOM 3€pKajleé U CBOMCTB M300paKeHUS
npeaMera B cobuparolei JInH3e, HaOi0IeHHEe CIUIOIIHBIX M TMHEWYaThIX CIIEKTPOB U3ITYyUYSHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyI0BaHMsI, OMUCHIBATH X0
OTIBITA M €T0 Pe3yJIbTaThl, GOPMYIUPOBATH BHIBOJIBI;

o IPOBOJUTH MPH HEOOXOAMMOCTH CEpHI0 MNPSAMBIX W3MEPEHUH, ONpeeNnss cpenHee
3HAYCHHUE U3MEPSIEMON BENUYUHBI ((DOKYCHOE PACCTOSTHUE COOMpArOIIeH JTMH3bI), 000CHOBBIBAThH
BBIOOD crtocoba u3mMepeHus (M3MEpPUTENHLHOTO MPUOOPa);

. MPOBOJIUTh HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYMH C HCIOJIb30BaHUEM
OPSAMBIX W3MEPEHUH (3aBUCHUMOCTH ITyTH OT BPEMEHHU NpPU PaBHOYCKOPEHHOM JIBHXKEHHMU Oe3
HAYaJIbHOM CKOpPOCTH, TMepuoja KoJeOaHWH MaTeMaTH4eCKOro MAasSTHHKA OT JJIWHBI HHUTH,
3aBHCHMOCTH yTJla OTpa)K€HUsSl CBETa OT yIJla MaJeHHs U YIJia IpeJOMJIEHUs OT yIJia MaJieHus):
IUTAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl
MOJTyYE€HHOM 3aBUCUMOCTH (PU3UYECKUX BEIMYHMH B BUZIE TaOIMIl U TpadUKOB, /1€1aTh BBIBOIbI
10 pe3yJIbTaTaM UCCIEI0BAHNUS;

. NPOBOJIUTh KOCBEHHbIE H3MepeHHUs (U3NYECKUX BeIMYUH (CpeiHss CKOPOCTh U
YCKOpPEHHE TeJa MpPHU pPAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOTO MaJeHHMS,
KECTKOCTh MPYKUHBL, KOOPPUIMEHT TPEHUSI CKOIBKEHUS, MeXaHn4yeckas paboTa U MOIHOCTbD,
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9acTOTa U MEepHOA KoJeOaHWH MAaTeMaTHYECKOTO M MPYKUHHOTO MAasiTHUKOB, ONTHYECKAs CHJIa
coOuparonied  JTUH3BI, PATUOAKTUBHBIA  (OH): IJIAHUPOBATH  H3MEPEHHUs, COOUpPATh
9KCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIOJIHATH H3MEPEHHUSI, CIIC/TYsI TPEUIOKCHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAUEHUE BETMYMHBI U aHAJTU3UPOBATh MOJIyUYEHHBIE PE3yJIbTAThl C YUETOM 3aJaHHON
HOTPEITHOCTH U3MEPEHUIi;

o coONMomaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;
o pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UYECKUX MOJICIICH: MaTepralibHas TOUKa,

a0COJIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JINH34, [IJJaHETapHasi MOJIENb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO $/1pa;

o XapaKTepu30BaTh MPUHLMUIIBI JCHCTBUS N3YYEHHBIX IPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C OIOpOM Ha WX omucaHus (B TOM YHUCIE: CIHAOMETp, JATYUKU IOJOXKEHUS, PACCTOSIHUS U
YCKOpPEHHUs, paKeTa, 3XO0JIOT, OYKH, Iepuckorn, ¢oroamnmnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JTO3UMETP, Kamepa BuiibcoHa), MCMONB3ys 3HAHUS O CBOWCTBAaX (PU3MUECKHX
SBJICHUH U HEOOXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

o UCIOJb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YyUCHHBIX TEXHMUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTMYECKHX TMPOLIECCOB MpPU pEIIeHUU Yy4eOHO--
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUIl B INIOCKOM 3epKaje U
coOuparoIeit TMH3E;

o NPUBOANTH TpPHUMEPHl (HAXOOUTh HMHPOPMAIMIO O TpuUMepax) MPaKTHYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW JKU3HU AJs o0OecrieyeHus 0e30MacHOCTH
npu oOpamieHuu ¢ npuOopaMu M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHUS 3/I0pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHNUS B OKpY Karolle cpese;

o OCYLIECTBIATh TMOUCK HHpopMauuu (u3M4eckoro coaepxaHuss B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHMPYS  TIOMCKOBBIM  3allpoc, HAXOIUTh IYTH  ONpEACICHHUS
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpMAali Ha OCHOBE UMEIOIUXCS 3HAHUHM U JTOMOJHUTEIbHBIX
HCTOYHUKOB;

o WCIIOJIb30BaTh MPH BBINOJIHEHUN YYEOHBIX 3aJaHUM Hay4dHO--TIONMYJISIPHYIO JIUTEPATypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOMW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o co3JlaBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHbIE COOOIIEHUSI Ha OCHOBE MH(pOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOrO colepKaHMs, MyOIMYHO MpPEACTaBIATh Pe3yJIbTaThl
IPOEKTHON WJIM HCCIIEeI0BAaTeNIbCKON JEeSTeIbHOCTH, IPU 3TOM TIPaMOTHO HCIOJb30BaTh
U3yYeHHBII MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3uKu U CONMPOBOXKIATh BHICTYIIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE
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