


IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 001Iero o0pa3oBaHMs COCTaBJI€Ha Ha OCL..Be
MOJIOKEHUA W TpeboBaHW K pe3yibTaraM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON TIporpammsl, mpeactaBieHHbx B @I'OC OO0, a Takxke ¢ yuéroMm denepaibHOM
paboueii mporpammsl Bocrintanus U Konnenmuu npenogaBanus yuyeOnoro npeamera «PDusznkay.

Copneprxanue nporpaMMbl o (pU3UKE HAIPaBICHO HAa (POPMHUPOBAHUE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaroIIMXCS U OPraHM3alUI0 W3ydeHUs (U3UKU Ha JIEATeIIbHOCTHOW OCHOBE. B
IporpamMMe 1o (pu3MKe y4uThIBaOTCS BO3MOXKHOCTH Y4eOHOI0 MpeAMETa B peanu3aluy TpeOoBaHUH
@I'OC OO0 K mIaHUPyEeMBbIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3ysbTaTaM O0yuYeHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHMUs.

IIporpamma mo ¢u3MKe ycCTaHaBIMBAET paclpe/ielieHue ydyeOHOro marepuaija o rojiam
o0yueHus (1o KiraccaM), IpeasiaraeT MpUMEpHYIO IOCIEI0BaTEILHOCTh U3YUEHHS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COACPIKaHUSA U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yUaroIuxcs.

[Iporpamma o ¢usuke pa3paboTaHa ¢ METbI0 OKA3aHUS METOJMYECKON TTOMOIIHM YYUTEIIO B
co3JlaHMM paboueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY.

dusnka SBISETCA CHUCTEMOOOPA3YIONIUM JJISI €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIAMETOB,
IIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SBJICHUM, M3Y4aeMbIX XUMMEH,
Oouosiorueii, actpoHOMHue u (HU3NUECKOil Teorpadueii, BHOCUT BKJIAI B €CTECTBEHHOHAYYHYIO
KapTUHY MUDPA, IPEJOCTaBIIAET Hauboee sscHble 00pa3libl IPUMEHEHNs] HAyYHOTO METO/1a IIO3HAHUS,
TO €CTh CIT0c00a MOTYYECHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rNaBHBIX 3a/ad (PU3MYECKOro oOpa3oBaHMs B CTPYKType OOIIero odpa3oBaHMs
COCTOUT B ()OPMHPOBAHUH €CTECTBEHHOHAYYHOH IPaMOTHOCTH U HHTEpeca K HayKe y 00yJaroIuXcsl.

W3yuenne (¢uznkn Ha 0a30BOM YpOBHE MPEAINOJIaraeT OBJIAJEHHE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTb:!

® Hay4HO OOBSICHSTH SIBICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JAHHbIE M HCIOJIb30BAaTh HAay4yHbIE JOKAa3aTeJbCTBA IS
IOJIy4€HUs BBIBOJIOB.

Henu wu3ydyenuss (U3MKM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI ONPEIENIEHbl B
Konnenuuu npenogaBanus yueOHoro mpenMera «@Pusmka» B 00pa30BaTENIbHBIX OpPTraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3yOUMX OCHOBHBIE 00II€00pa3oBaTeibHble MPOrPaMMBI,
yTBepkaAEHHON pemenneM Komtermn MunncreperBa npocsenieHust Poccuiickont denepannn
(mpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean n3yvyenus PpU3NKu:

e npuoOpeTeHHe UHTEpEca U CTPEMJICHHS 00YYaIOUINXCs K HAYYHOMY W3Y4YEHUIO PUPOIHI,

pa3BUTHE UX UHTEIUIEKTyaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TIPEACTAaBICHUI O HAyYyHOM METOA€ TO3HaHUs U  (OpPMUPOBAHHE
HCCJIEIOBATEIbCKOIO OTHOIIEHUS K OKPYIKaIOLUM SIBICHUSIM;

e (opMHUpPOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa HM3y4YEHUS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue NpeICTaBICHUN O poiu GU3UKY [T pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

e pa3BUTHE TMIPEACTAaBICHUN O BO3MOXKHBIX cdepax Oyaymedl mnpodeccuoHaIbHOM
NesITeIbHOCTH, CBSI3aHHOM C ()M3MKOHM, MOATOTOBKA K JalbHEHIIEMy OOYYEHHIO B 3TOM
HaIIPABJICHUU.

JlocTirkeHue 3TUX LeIel MporpaMmbl o (pU3HKe Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus
o0ecreynBaeTcs pelieHueM CIeyoIuX 3a1ay:



e npuoOpeTeHre 3HaHUN O AUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHUYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e puOOpEeTeHHE YMEHUI ONMUCHIBATh U OOBSACHATH U3UUYECKUE SBJICHHS C UCIIOJIb30BAHUEM
MOJYYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUS MPOCTEUIINX pacYETHBIX 3a7ad C HCIHOJIb30BAHUEM
(bu3HUECKUX MOJIeNiel, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BHUTHE YMEHUH HAOIIONATh MPUPOTHBIC SBJICHHS U BBIOJHATE OMBITHI, 1a00paTOPHBIC
paboThl M DSKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM H3MEPUTEIbHbBIX
puOopoB;

e OCBOcHHE MNPUEMOB paboThl ¢ uHPoOpMaIuell (U3HUECKOTO COJNEpKaHUs, BKIIIOYas
MH(OPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKU, aHATTU3 U KPUTUYECKOE OLICHUBAHUE
uH(pOpMAIINH;

® 3HAKOMCTBO €O cepamMu MPO(HEeCCHOHATHLHOU JIEATSIBHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BBI YPOBEHb) Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
otBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINI0), B 9 KJ1acce — 102 gaca 3 yaca B HEJIeNI0).
[Ipennaraemeiii B mporpamMmme 1o ¢u3MKe MepedyeHb JadopaTOpHBIX padOT U OMBITOB HOCHUT
PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JIeIaeT BEIOOP MPOBEICHUS JTA00PATOPHBIX padOT U OIBITOB
C Y4€TOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH 00YyYarounxcs, CIUCKa KCIEPUMEHTANbHBIX 3a/laHuH,
IpeJyIaraeéMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 10 (pr3uKe.

INVIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSI NPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA
N3yyenne Qu3ukyu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPABIIEHO HA JIOCTH)KEHHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.
B pe3ynbTare usyuenus Gpu3NKM Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsl y 00yUaroIerocs
OyayT chopMupOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YIbTAThI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:
e [] mposiBIeHHE MHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hm3ndeckoi
HAyKU,
e [] IEHHOCTHOE OTHOUIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;
e 2) rpasKIaHCKOIro U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e [] TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJIEHMM OOIECTBEHHO 3HAYMMBIX M ITHYECKHX
po0JieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
e [] OCO3HAHME BAXXHOCTU MOPAIBHO-DTUYECKUX IIPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;
e 3)3CcTeTHMYecKOro BOCIMTAHMSI:
e [] BOCHpUATHE ACTETUYECKHX KAyecTB (PU3NYECKOM HayKu: €€ TapMOHHYHOIO IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
e 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:
e [] Ooco3HaHWE IIEHHOCTH (U3NYECKOH HAayKHM Kak MOIHOIO HMHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH cOCTaBIAIOMIEH KYIbTYpHI;
e [] pa3BuTHE HAyYHOH JIFOOO3HATEIILHOCTH, HHTEpECa K UCCIIEA0BATENILCKOM eI TeIbHOCTH;
¢ 5) popMupoBaHUs KYJAbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONIOTYYHSI:
e [] oco3HaHMe IIECHHOCTH 0e30macHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH TNPaBHJI O€30M1aCHOTO MOBEJEHHS Ha TPAHCIOPTE, HAa JIOpOrax, ¢ IEKTPUUECKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCIIOBUSAX;



e [] chopMHpPOBAaHHOCTH HaBbIKA pepIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€
npaBa y Jpyroro 4eloBeKa;

e 6) TPYyA0BOI0 BOCIIUTAHMS:

e [] aKTMBHOE y4acTHE B DEIICHHM NPAKTHYECKHUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aluH, TOPO/ia, Kpasi) TEXHOJIOTUYECKON U COIMAIbHON HANPAaBICHHOCTH, TPEOYIOIINX B
TOM 4HcIe U (PU3NIECKUX 3HAHUK;

e [] MHTEepeC K MPaKTHUYECKOMY M3YUYECHHUIO POodeccrii, CBSI3aHHbBIX C (PU3HUKOM;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUS:

e [] opueHTanMs Ha MpUMEHEHHE (U3MYECKMX 3HAHUM JUIs pelieHus 3agad B 001acTu
OKpY Karollel Cpeabl, IUIAHUPOBAHUS MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX MOCIEACTBUN IS
OKPYXaroIE Cpebl;

e [] oco3HaHue rI00aIbHOTO XapaKTepa IKOJOTHUECKUX MPOOTIEM U IyTEH UX peleHHS;

e 8) ajanTanuu K U3MEHSIOMMMCS YCJIOBHSAM CONMAILHON U IPUPOAHOIL cpebI:

e [] moTpeOHOCTh BO B3aUMOJICHCTBUY TPU BBITOJHEHUH UCCIIEIOBAHUNA U TIPOEKTOB (PU3HUECKON
HANpaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHX;

e [] MOBBIIICHNE YPOBHS CBOSH KOMITETEHTHOCTH Uepe3 MPAKTUYECKYIO ACITEIbHOCTD;

e [] morpeOHOCTH B (pOPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIe (HOPMYITUPOBATH UACH, TOHSITH,
THITOTE3bI 0 (PU3MUECKUX OOBEKTAX U SIBICHUSAX;

e [] oco3Hanue Ae(hUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nacTH pusuky;

e [} IulaHMPOBAHKE CBOETO PAa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUI,

e [] cTpemiIeHHE aHAJIU3UPOBATh U BBIBIISTH B3aMMOCBS3H ITPUPOABI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C CIIOJIb30BaHUEM (DU3MYECKIX 3HAHHIA;

e [] oOIEHKa CBOMX [EHCTBHH C YYETOM BIMSHUS HAa OKPYKAIOUIYIO CpEeay, BO3MOMKHBIX
[J100aJbHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI
B pesynbTaTe 0CBO€HUS MpOrpaMMsl 1o (hPU3KMKE Ha ypOBHE OCHOBHOT'O O0IEro o0pa3oBaHUs
y oOyuatouierocss OyayT cQOpMUPOBaHbl MeTanpeAMeTHbIe Pe3yJbTAaThl, BKIIOYAIOIINE
M03HaBaTeIbHbIE YHUBEpCAIbHbIE YUeOHbIE JIeCTBUS, KOMMYHUKAaTUBHbBIE YHUBEpCaIbHbIE yueOHbIE
NeNCTBUS, pETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:
® BBIBJIATH M XapaKTepHU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBATH CYIIECTBEHHBIN NMpU3HAK Ki1accuUKaAIMKU, OCHOBAHUS JUIsl 00OOIIEHUS U
CpaBHEHUS,
® BBIIBIISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B pacCMaTpUBAeMbIX (akTax, JAaHHBIX U
HaOJII0IEHUSAX, OTHOCALINXCS K (PU3NUECKUM SBIICHUSM;
® BbBIBIATH IPUUYMHHO-CJIEICTBEHHBIE CBSI3W MPU HU3y4YEHUU (U3HUECKUX SBICHUM H
IIPOLIECCOB, JIeNaTh BBIBOABI C HCIIOJB30BAHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUMH;
® CaMOCTOSITENIbHO BBIOMpPATh CHOCO0O peleHus ydeOHoU ¢(u3nueckoit 3aaauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELICHHs, BBHIOOpD Hauboiee MOAXOJAIIET0 ¢  Y4YETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).
Bba3oBble uccien0oBaTe/IbCKUE NeHCTBHA!
®  JCIIOJIB30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT IT03HAHUS;



MIPOBOANTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBIA (DU3MUECKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NYECKOTO SIBICHHUS;

OLICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYECHHYIO B XOJ€
HCCIEA0OBaHUS UIH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOII0ICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (DU3MUECKUX IMPOIIECCOB, a TaKKe
BBIIBUTATh MIPEIIONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3allpoChl MPH IOUCKE u O0TOOpe
nH(OPMAaLIUY WIH JAaHHBIX ¢ yU4ETOM IMpeAoKeHHON yueOHOM (pusnueckoi 3a1auu;
aHaAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh W MHTEPIPETHUPOBATH HH(OPMALUIO PA3ITUYHBIX
BHJIOB ¥ (DOPM MpEACTABICHUS;

CaMOCTOSITEIIFHO BBIOMPATh ONTHMAIBHYI (QOpMy TpencTaBicHus HHpOpManuu u
WUTIOCTPUPOBATh pelIaeMble 3a/ladydl  HECJIOXKHBIMH CXEMaMH, JAuarpaMMaMy, HHOU
rpaguKoi U UX KOMOMHAIUSIMHU.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1efiCTBHUS:

B X0j1e 00CY X /IeHUs1 y4eOHOro MaTepHralia, pe3yJbTaToB JJaOOpaTOPHBIX PabOT U MPOCKTOB
3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYX/JTaeMOl TeMbI U BBICKA3bIBATH UICH, HAIICIICHHBIC
Ha PeIICHKE 3a/1a4M U MOJIIepiKaHue O1aroeaaTeIbHOCTH OOIEHUS;

COIOCTABJIATh CBOM CYXKJICHHUS C CYXJICHUSAMH JPYyTUX YYaCTHUKOB JIMAJIOTA,
OOHapy>KUBaTh Pa3IMYME U CXOJICTBO TO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOIUYHO MPEICTABIATH PE3YIbTaThl BHITOTHEHHOTO (PU3UYECKOTO OTBITA (IKCIIEPUMEHTA,
HCCTIEI0OBAHUS, TIPOEKTA);

MMOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJHON M WHAWBHIYyaIbHONH PabOTHI TIpH
pelIeHnr KOHKPETHON (hU3MUYECKOi MpoOIeMbl;

MPUHUMATh 1€ COBMECTHOW JeSTENbHOCTH, OpraHM30BBIBATH JEHCTBUS 10 €&
JOCTHKCHHIO: PACIpPeAeIATh POJH, OOCYXKIAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU
paboThl, 00001IaTH MHEHUS HECKOIBKUX JIIOJIEH;

BBITIONHATh CBOIO 4YacTh pabOThI, JOCTHras KadeCTBEHHOTO pe3yibTara IO CBOEMY
HAIPaBJICHUIO U KOOPAMHHUPYSI CBOU JICUCTBHS C IPYTUMHU WICHAMH KOMAH/IbI,

OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIWU MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBHSI.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUSA

Camoopranu3anmus:

BBISBJIATH MPOOTIEMBI B )KM3HEHHBIX U yUYEOHBIX CUTYAlHsIX, TPEOYIOIUX JUIS PeIIeHUs
(bu3MUeCKUX 3HAHUI,

OPUEHTUPOBATHCS B PA3MUYHBIX MOAXOJaX MPHHITHS pelleHUuH (MHIUBUAYaIbHOE,
MIPUHSATHE PEIlIeHUs B TPYIIIEe, IPUHITHE PELIEHUH IPyIoif);

CaMOCTOSITEITbHO COCTABJIATH QJITOPUTM pelieHHus] (QHU3MYecKod 3ajadd WM TUIaHa
UCCIIEIOBAaHUS C Y4YETOM MMEIOMIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh Mpe/IjiaracMble BAPHAHTHI PEIICHHIA;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTpOJIB, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYAILIMU U NIpEUIarath IiaH €€ U3MEHEHHUS;



OOBSICHSITh MPUYMHBI JTOCTIKEHUS (HEIOCTHXKEHUS) PE3yJIbTATOB NEATEIHHOCTH, TaBaTh
OLICHKY MTPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS (DPU3UUECKOTO
HCCIIEIOBaHMS UJIU MIPOEKTA) HA OCHOBE HOBBIX OOCTOSATENLCTB, U3MEHUBIINUXCS CUTYaLUi,
YCTaHOBJICHHBIX OIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE Pe3yibTaTa LI U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO JPYIOro YeJIOBEKa B XO/1€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

MIpU3HABATh CBOE MPABO HA OUIMOKY MpH pelieHnr PU3NUecKuX 3a/1a4 WIH B yTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO JIPYIroro.

IHNPEAMETHBIE PE3YJIbTATDI
K koHiy oOydeHus B 7 Kjacce NpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHU:

WCIIOJIb30BATH MOHITHS: (PU3MUECKUE U XUMHUYECKHE SBICHUS, HAOIIOACHUE, YKCTIEPUMEHT,
MOJIeJIb, THIOTE3a, EOUHULBI (PU3MUECKUX BEJIMYMH, aToM, MOJIEKYJa, arperaTrHble
COCTOsIHUSL BemiecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHHYECKOE BM)KCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpUs, PaBHOACHUCTBYIOIIAS
cuna, nedopmarus (ynpyras, IiiacTUYecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI,
pasnmuyath sBieHHUs (Iuddys3us, TEIUIOBOE TBM)KEHHE YaCTHIl BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEpPHOE [BM)KEHUE, HHEPLMs, B3aMMOACHUCTBUE TeJ, paBHOBECUE
TBEPABIX TEJl C 3aKPEIJIEHHOW OChIO BpALICHMS, Mepeaada JaBieHUs TBEPAbIMU TEJIaMH,
KHUIKOCTSMH M Traszami, arMoc(epHoe JaBlieHHe, I[IJIaBaHUE TeJ, I[pEeBpalleHus
MEXaHUYECKOM IHEpPruM) Mo OMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBIEHUE U3YUYEHHBIX (PU3NYECKUX SABJICHUN B OKPYXKAIOLEM MUPE, B TOM
yuciie (pU3nUecKue sIBICHUS B IPUPOJAE: MPUMEPHI JBUKEHUSI C PA3IUYHBIMU CKOPOCTAMU
B JKMBOM U HEXUBOW NPUPOJE, NECHCTBUE CUJIBI TPEHHUS B NPUPOAE M TEXHUKE, BINSHUE
aTMoc(epHOro JAaBJICHUS Ha KUBOI OpraHu3M, IJIaBaHUE pbIO, phluaru B TEJE YeJOBEKa,
IIPU 3TOM IEPEBOAUTh MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICNSATh CYLIECTBEHHbBIE
cBOicTBa (MpU3HAKN) PU3NYECKUX SBIICHUM;

ONMCHIBAaTh M3YYEHHbIE CBOWCTBA Tel M (U3WYECKUE SIBJICHUS, UCIOIb3Ys (U3NUYECKUE
BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEILIECTBA, BpEMs, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tella, CHla TPEHMs, aBjieHue (TBEPAOTO
Tena, JXUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHWYecKas paboTa, MOLTHOCTb, TIEYO
CHJIBI, MOMEHT CHJIbI, KO3((DUIIMEHT MOJE3HOTO AEUCTBUS MEXaHU3MOB, KHHETHUYECKasl U
MOTEHIMaJIbHAasl SHEPIusi), IPU ONUCAHUU TMPABWIBHO TPAKTOBATh (PU3UUYECKUNA CMBICI
MCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS M €IUHHULbI (U3NYECKUX BEIUYUH, HAXOAUTH
(bopMybl, CBA3BIBAIOIIME JAaHHYIO (DU3WYECKYIO0 BEIMYMHY C JAPYTMMU BEJIMYMHAMM,
CTPOUTH IpaQUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, GU3NYECKUE SBIECHUS U MPOLECCHI, UCIOJbB3Ys MpaBuiia
CIIOKEHMsI cUJT (BIOJIb OJTHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pbluara (6J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHMYECKOM »SHepruu, MpH STOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHAa H
3aMHChIBaTh €70 MATEMaTUUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3MUYECKHUE SBJICHUS, IPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTyallud MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUUHHO-CIIEJICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOrMYecKHX IIaroB ¢ OMOpoil Ha 1-2 H3y4YeHHBIX
CBOMCTBA (PU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



pemaTh pacu€THbIE 3a7jau B 1—2 neiicTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIIHE
¢u3nyeckue BEIMYUHBI: HAa OCHOBE aHalW3a YCIOBMs 3a/Jadyd 3alMChIBaTh KpPaTKOE
yCIIOBHE, TOJCTaBIATh (PU3UYECKUE BEIWYMHBI B (OPMYJBI U HPOBOIUTH PACUETHI,
HaxXOJUTh CIIPABOYHBIC JaHHbIE, HEOOXOAMMBIE JJs peleHus 3ajady, OLICHUBATh
PEAUTUCTUIHOCTD TIOTYYEeHHOU (PU3HUECKOMN BEIMYMHBL;

pacro3HaBarh MPoOJIeMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIN (PU3NIECKUX METO/IOB, B
OIMCaHWU UCCIIEI0BaHUS BbIIENIATh IPOBEPSEMOE MPEANIONIOKEHUE (TUIIOTE3Y ), PA3INYaTh
Y MHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT, HAXOJUTh OIMIMOKM B XOJI€ OIBITA, JIEJIATh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTH OIBITHI 10 HAOIIOJCHUIO (PU3MUECKUX ABICHUN MK (PU3NYECKUX CBOMCTB Tell:
(bopMyIMpOBaTh MPOBEPsEMbIE MPEAIOI0KEHHSI, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATE XO/1 ONBITa U (JOPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATE TIPSIMBIE W3MEPEHUs] PACCTOSIHHSA, BPEMEHH, MAcChl Teja, 00bEMa, CHIIBI U
TeMIepaTypbl C HCIOJb30BAHWEM AaHAJIOIOBBIX M LUMPOBBIX HPUOOPOB, 3alMCHIBATH
MOKa3aHus MIPUOOPOB C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJIHOW (DU3MUYECKOW BEIMYMHBI OT JIPYroMl C
UCIOJIb30BAHUEM HPSIMBIX M3MEPEHMH (3aBUCUMOCTH IyTH PAaBHOMEPHO JBHKYILErOCs
Tela OT BPEMEHM ABWKCHUS TEJa, CHUJIbI TPEHMsI CKOJBXEHHUS OT Beca Tela, KayecTBa
00pabOTKM NOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHJIbBl TpPEHHs OT IUJIOUIaIu
CONPUKOCHOBEHUS TEJI, CUIIBI YIIPYTOCTH OT YUIMHEHUS IPYKUHBI, BBITAJIKABAKOLIECH CUIIBI
oT 00bEMa MOrpyXKEHHON YacTH Teja U OT IUIOTHOCTU KMJKOCTH, €€ HEe3aBUCUMOCTH OT
IUIOTHOCTH Teda, OT TIyOMHBI, HA KOTOPYIO HOTPYKEHO TEJO, YCIOBMH IJIaBaHUS Tell,
yCIOBUH paBHOBECHS pblyara M OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHUU Y4E€OHOIO
HCCIIEIOBaHMsl, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIEAys MPEI0KEHHOMY
IU1aHy, GUKCUPOBATh PE3YJIbTAThl MOJYyYEHHON 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BHJIE
MIPeTI0KEHHBIX Ta0IHIl U TpaMKOB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS;
MIPOBOAUTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH (TNIOTHOCTH BELECTBA KUAKOCTU
U TBEPMOTO TEJa, CUJIa TPEHUS CKOJIBKEHUS, AABJICHUE BO3yXa, BBITAJIKMUBAIOLIAS CUIIA,
NecTByIONIasl Ha MOTrPYKEHHOE B KUAKOCTh TeNO, KOI(DPUIMEHT MOJE3HOTo NEeNHCTBUS
IIPOCTBIX MEXAaHU3MOB), CIeAys NPEUIOKEHHON HWHCTPYKUMHU: TIpU  BBINOJIHEHUU
U3MepeHuil coOMpaTh FKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIHIATH 3HAUEHUE MCKOMOM
BEJIMYHHBI;

coOmogaTh MpaBHiIa TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢ JabOpaTOPHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIMIIBI JEHCTBHS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIaroIUecs] COCybl, 0apoMeTp, phlyar, MOJABMKHBIM U HEMOBMKHBINA
0JI0K, HAKJIOHHAs TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIIBI 1EHCTBUS U3yUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB €
OIOpOM Ha MX omnucaHus (B TOM 4HCIE: MNOAMMIHUKHA, YCTPONCTBO BOJONPOBOJA,
TUIpaBIMYECKU TPecc, MAaHOMETP, BBICOTOMED, MOPILIHEBOI HACOC, APEOMETP), UCIIONIb3Y S
3HaHUS O CBOWCTBaX (U3UYECKUX SBICHUH U HEOOXOoAMMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTh TpUMEpHl (HaXoAWTh HH(OpPMALMIO O MOpHUMeEpax) MNPaKTHYECKOrO
UCIOJIb30BaHUs (U3NYECKUX 3HAHMM B TIOBCEJHEBHOM JKM3HM M oOecreueHus
0€30MaCHOCTH MPH 00paIlieHUH C MPUOOPaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS
3JI0OPOBbSI U COOJTIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKarolei cpene;
OCYIIECTBIATH OTOOP UCTOYHUKOB HH(OopMaIu B IHTepHETE B COOTBETCTBUU C 3a/JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMCIOLIUXCS 3HAHUU U IIYTEM CPAaBHEHMS Pa3IMYHBIX



WCTOYHHUKOB BBIIEIATh MH(OPMAIMIO, KOTOpas SIBISETCS NPOTHMBOPEUMBON WM MOXKET
OBITh HEIOCTOBEPHOIA;

WCIOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 33aJaHMN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(bu3M4ecKoro colepkKaHus, CIIPaBOUYHbIE MaTepUabl, pecypchl ceTd MHTepHeT, BiIaieTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus MH(GOpMaIK U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYI'YIO;

co3/laBaTb COOCTBEHHbIE KpaTKH€ IMCbMEHHBbIE U YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMAIMK (PU3HMUECKOTO COACPKaHUsS, B TOM YHCIE MyOIMYHO NeNaTh
KpaTKHe COOOLIEHMs O pe3yJbTaTaX HMPOEKTOB WIIM YyYeOHBIX MCCIEJOBAaHUH, IIPU 3TOM
IPaMOTHO UCIIOJIb30BaTh U3YYEHHBIN MOHATHWHBIN anmapar Kypca (Pu3HKH, CONPOBOKAATH
BBICTYIIJICHHE IIPE3EHTalUEH;

IIPU BBIIOJHEHUM Y4YEOHBIX IPOEKTOB M HCCIIEAOBAHUM pacnpenessiT 00SA3aHHOCTH B
rpymnie B COOTBETCTBHM C IOCTABJICHHBIMH 3aJayaMHM, CJIEIUTh 32 BBIIOJIHEHUEM IUIaHa
NeWCTBUHM, aJEKBAaTHO OIICHWBATh COOCTBEHHBIM BKJAX B JESITEIBHOCTH TPYIIIHL,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHCHHE OKPY KAIOIIHX.

K kxoHny oOyueHuss B 8 kJjiacce NpeaMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTb C()OPMUPOBAHHOCTDH y OOYUAIOIIUXCSl YMEHHUI:

WCIIOJb30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB M
MOJICKYJI, arperaTtHbleé COCTOSIHHSI BEIIEeCTBAa, KpPUCTAJUIMYECKHEe W aMop(dHbIe Tea,
HACBIIICHHBIA M HEHACBILIEHHBIM MMap, BJIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHS
SHEprus, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA SJIEKTPUUYECKUU 3apsii, JIEKTPUUECKOE
110JI€, MPOBOJHUKHU U AUSJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKHUIM TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIUIOBOE pAcIIMpPeHHE U CXKaThe, TeIionepeaaya, TerIoBOe
paBHOBECHE, CMauMBaHUE, KalIWJUIAPHBIE SIBJICHUS, UCIIAPEHKE, KOHACH AU, IIJIaBIICHUE,
KpUcTaym3anus (OTBepJeBaHME), KUIICHHME, Teruionepenaya (TEIIONPOBOAHOCTb,
KOHBEKIIMSI, H3Iy4YeHHE), OJEKTpHU3alusl TeJ, B3aUMOACHCTBHE 3apsioB, JEHCTBUS
NEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJEHCTBUE MAarHUTOB, JIEHCTBHE
MarHMTHOTO 10JIsl HAa IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHAYKLHS) [10 OIIMCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOe
SIBJICHUE;

pacrno3HaBaTh MPOSBIIEHUE U3YUEHHBIX (PU3NUECKUX SIBICHUN B OKPY’KalOLLIEM MHUPE, B TOM
yucae (usnyeckue sBICHHUS B NPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWUIIpHBIE
SIBJIGHUSI B TIPUPOJIE, KPUCTAJIBI B MpUpoAe, uznydeHue CoiHIa, 3aMep3aHrue BOJTOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SIBICHUS B
atMocepe, SJIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHuTHoe Tojie 3emuu, apeid
IIOJIFOCOB, POJIb MArHUTHOIO MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CUSHUE, NPU ITOM
MEPEeBOUTh MPAKTUUYECKYIO0 3ajjauy B Y4YeOHYIO, BBIIEJSATh CYLIECTBEHHbIE CBOWMCTBA
(npu3HaKyu) PpU3NUECKUX SBICHUMH;

OIMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (pu3MuecKue sBICHUS, UCHOIBb3Yys (pu3HuecKue
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSs OJHEpPrusi, KOJMYECTBO TEIJIOThI, YyZAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, yJAEIbHAs TEIUIOTa IUIABJIEHUS, YyJAEIbHas  TEIUIOTa
napooOpa3oBaHusi, yAeNbHAs TEIJOTa CrOpaHus TOIUIMBA, KOA(G(GUIUEHT I0JIE3HOTO
NENCTBUS TEIJI0BOM MAIIMHBI, OTHOCUTEIIbHAS BIAXKHOCTD BO3/YXa, JJIEKTPUUECKHUM 3apsi,
cuia TOKa, DJJIEKTPUYECKOE HaNpPsHKEHUE, CONPOTHBIICHHE IPOBOJHMKA, YJIEIBHOE
COIIPOTHBIIEHUE BEIIECTBA, padOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA), MPU OMHCAHUHU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 00O3HAUYEHHUS U
eNUHUIBl  (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BEIMYUHY C JPYTUMHU BEJIUYMHAMH, CTPOUTH Tpa@uKud H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;



XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHUS U MPOLECCH, UCIIOJIb3Ysl OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHUM CTPOEHHS BEIIECTBAa, IMPUHIIMII
CYINIEPIO3UILMH T0JIEH (Ha KaUeCTBEHHOM YpOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH Oma
Il ydacTKa Lenw, 3akoH /xoymns—JleHna, 3akoH COXpaHEeHUs SHEPTUH, IPH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTUYECKOE BHIPAKCHHE;
OOBSICHATH (PU3NYECKHE MPOIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalUi
IIPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABIATh HPUYMHHOCIECICTBEHHbIE CBSA3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX LIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOICTBA
(bu3n4ecKux sBICHUH, GPU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3aJjauu B 2—3 NecTBUSA, UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢bu3nyeckue BEIMYUHBI: HAa OCHOBE aHalW3a YCIOBMs 3a/Jadyd 3alMChIBaTh KpPaTKOE
yCIIOBHE, BBIABIATH HEJOCTATOK MAHHBIX JUIS PEIICHHs 3a/auyd, BHIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE [T €€ pellieHus], IPOBOJUTH PACUEThl U CPAaBHUBATH I10JTyUYEHHOE
3Ha4YeHHE (PU3NIECKON BEITMYMHBI C U3BECTHHIMHU TaHHBIMH;

pacro3HaBaTh MpPOOJIEMbl, KOTOPHIE MOYKHO PELINTh MPH MOMOIIU (PU3UIECKUX METOJIOB,
UCIOJIb3Ys OIUCAHUE UCCIIE0BAHMS, BBIIEIATH IPOBEPIEMOE MPEATONIOKEHUE, OLIEHUBATh
MPaBUILHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAHMNS, JI€aTh BHIBOMBI;

MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3UUECKUX SBICHUH WIN (PU3HMUECKUX CBOICTB TEJ
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJICHUs BO3/AyXa OT ero o0béma, TeMreparypsl,
CKOPOCTH TIpOILIECCa OCTBIBAHWSA M HArPEBaHMs MPU H3JIyUYEHUU OT LIBETAa H3IIydarollen
(mormomiaroneil) MOBEpPXHOCTH, CKOPOCTh UCHIAPEHUS BOJIbI OT TEMIIEPATYPHI KUAKOCTH U
IJI0LIa/I1 €€ MOBEPXHOCTH, AIEKTPU3ALIMS TEI U B3aUMOJICHCTBUE FIEKTPUUECKUX 3aps/I0B,
B3aUMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allis MarHUTHBIX MOJEH MOCTOSIHHBIX
MarHUTOB, IEHCTBUSI MATHUTHOTO TTOJISI HA TPOBOIHUK C TOKOM, CBOMCTBA DIIEKTPOMArHUTa,
CBOWCTBA 3JEKTPOJBUTATENs] TOCTOSHHOTO TOKa): (OpPMYJIMPOBaTh IMpPOBEpsieMble
MIPENI0JIOKEHUSI, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000pYJ0BaHHUS, ONTUCHIBATH X0/
OIbITa U (POPMYJINPOBATH BBHIBOJIBI;

BBINOJIHATH NPSIMbIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa, CUJIbI
TOKa, HANPSDKEHUS! C WCMOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYNKOB (DPU3HMUECKUX
BEIMYUH, CpaBHMBAThb pe3yJdbTaTbl HU3MEpEeHUl ¢ y4yéroM 3agaHHON abCOMIOTHOU
MOTPEUTHOCTH;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKOW BEIWYUHBI OT APYroM ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIICHUS POBOIHUKA OT €ro
JUIMHBI, IUIOL[aJM IMOMNEPEYHOI0 CEUEHUs U YJEJIBbHOIO COINPOTUBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MIYLIET0 4epe3 MPOBOJHUK, OT HANpsHKEHUS HA MPOBOJIHUKE,
UCCJIEIOBAaHUE IIOCJIEJIOBATEIbHOTO W TAapajuIeIbHOTO COEIMHEHUH TMPOBOJIHUKOB):
IUTAHUPOBATh HCCIe0OBaHME, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEpPEHHs, CIEeays
MPeJIOKEHHOMY IUIaHy, (DUKCHpPOBAaTh Pe3yJbTaThl MOJYYEHHON 3aBHUCHUMOCTH B BHJIE
TaOIUI] ¥ TpaUKOB, JAETaTh BEIBOBI M0 PE3yJIbTaTaM UCCIET0BaHMS;

MIPOBOJIUTh KOCBEHHBbIE H3MepeHHs (U3MUecKHX BeNWYMH (yJelnbHas TEeIIOEMKOCTh
BEIIECTBA, COMPOTHBICHHE IMPOBOJHHKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ U3MEPEHMs, COOMpaThb OSKCIIEPUMEHTAJIbHYIO  YCTAHOBKY, CIEays
MPEUIOKEHHON MHCTPYKIIUH, U BBIYUCIISATh 3HAYCHNUE BEIMIHHEI,

coOnrofaTh TMpaBWiIa TEXHUKU Oe30MacHOCTH IMpu pabore ¢ J1abopaTOpHBIM
o0opynoBaHuEM;

XapaKTepu30BaTh MPUHIIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOM Ha UX OMHUCAHHUA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP, apoBast
TypOuHa, amIepmerp, BOJIETMETP, CUETUHK AIIEKTPUUYECKOMN SHEPIHUH,
AJIEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTeNbHBIE JIICKTPONPHOOPHI  (TIPUMEPHI),



AIIEKTPUYECKHE TPEIOXPAHUTEIH, YICKTPOMArHHT, HIEKTPOIBUTATEb IOCTOSIHHOTO TOKA),
UCTOJNb3ys 3HAHHUSA O CBOWCTBaX (PU3MUECKUX SABICHHM M HEOOXOIMMbIE (H3UUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOHUCTBA U M3MEPHUTEIBHBIC IPHOOPHI TI0 CXeMaM
U CXEMAaTUYHBIM PUCYHKaM (’KHIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JBHUTATeb BHYTPEHHETO CrOpaHus, JJIEKTPOCKON, pEOoCTaT), COCTABIATH CXEMbI
AJIEKTPUUYECKUX IIETICH € MOCIIEI0BATEIbHBIM U MapaUIeTIbHBIM COCMHEHUEM SJIEMEHTOB,
pasnuyasi yCIoBHbIE 0003HAUCHHS HJIEMEHTOB 3JICKTPHUYECKUX LICTIEH;

OPUBOIUTH TNPHUMEPHl  (HAXOIUTh HMH(OPMALMIO O MpUMepax) NPAKTHYECKOTO
UCTOJb30BaHUS (PU3MUECKMX 3HAHUKA B IOBCEJHEBHOM IKU3HM Il OOecredeHus
0€301acHOCTH IpY 00pAIEHUHN C TPUOOpPaMU U TEXHUIECKUMH YCTPOHCTBAMH, COXPAHEHHS
3JI0POBBSI U COOJIIOACHHS HOPM 3KOJIOTUYECKOT0 IIOBEIEHHS B OKPY KAIOLIEH Cpene;
OCYIIECTBIISATh MOUCK WHpOpManuu (HU3MYECKOTO cofepkaHus B MHTepHEeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUA W TYTEM CpaBHEHHS IONOJHHUTEIBHBIX HMCTOYHHKOB BBIJCISATH
UH(OPMAIIHIO, KOTOPAs SBIISETCS POTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOM;
UCIIOJIB30BATh TIPH BBINOJHEHUH YYEOHBIX 3a/JlaHUil HAay4HO-TIOMYJISIPHYIO JINTEPaTypy
(GU3NIECKOTO COJepKAHUA, CIIPABOYHBIE MaTEpUaNbl, pecypchl ceTn MHTepHeT, BiIaaeTh
npuéMaMu KOHCIIEKTHPOBAHHS TEKCTa, IpeoOpa3zoBaHusi ”HPOPMAIMU U3 OJTHON 3HAKOBON
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE THCHMEHHBIE W KpAaTKHE YCTHBIE COOOMIEHHs, 0000mas
UHQOPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (PM3MYECKOTO COACP)KaHMS, B TOM YHCIE
myOIMYHO TPECTABIATh PE3YIbTaThl MPOCKTHOM MIITM MCCIIE0BATENBCKOM IEATEIbHOCTH,
IOpU 5TOM TI'PaMOTHO HCIIOJIB30BAaTh W3YUYCHHBIM MOHATUHHBIA ammapar Kypca (HU3HKH,
COIPOBOKAATH BHICTYIIJICHHE TIPE3CHTAINEH;

NpH  BBIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAaHMHA (U3NYECKUX IPOIECCOB
pacripenienath O0O0S3aHHOCTH B TPyIIE B COOTBETCTBUHM C TOCTAaBJICHHBIMHM 33Ja4aMH,
CIICZINTH 32 BBITIOJHEHUEM TUIaHA JIEHCTBUI U KOPPEKTHPOBATH €T0, a/IEKBATHO OI[CHUBATH
COOCTBEHHBIH BKJaJ B JIEATENIBHOCTh TPYIIBl, BBICTpPAUBaTh KOMMYHUKAaTHBHOE
B3aMMOJICHCTBHE, TIPOSIBIISSt TOTOBHOCTH pa3pemaTh KOH(QIUKTHI.

K koHiy oOydeHus B 9 Kjacce NpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHSATHUS: CUCTEMa OTCYE€Ta, MaTepualibHasg TOYKa, TPaeKTOpHUs,
OTHOCUTEJIbHOCTh MEXaHWYECKOro IBMXKEHus, Aedopmarus (ympyras, mjiacTudeckas),
TpEeHHE, LIEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPJOE TENO, LEHTP THKECTU TBEPAOIO Teja, PaBHOBECHE, MEXaHHUYECKHUE
KoJe0aHusl ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, AIEKTPOMArHUTHBIE BOJHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CEKTPhI UCITYCKAHHS U
MOTJIoLIeHUs, anb(a, OeTa- U raMMa-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;

pa3nuyath SBIEHUS (PaBHOMEPHOE W HEpaBHOMEPHOE MPSIMOJMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMKEHUE, CBOOOJHOE MaJECHUE Tell, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJIEUCTBUE TEJI, PEAKTUBHOE JIBHKEHHE, KOJIeOaTeIbHOe
JIBIDKEHUE (3aTyXalollMe U BBIHYXKJIEHHBIE KOJIOaHUs), pE30HAHC, BOJHOBOE JIBUKEHUE,
OTpakeHHE 3BYyKa, MPIMOJIMHEHHOE pacpOCTpPaHEHUE, OTPAXKEHUE U MPEJIOMIIEHHE CBETA,
MOJTHOE BHYTPEHHEE OTpa’keHHE CBETa, Pa3NIoKEHHE OEoro CBETa B CIEKTP M CI0KEHUE
CHCKTPAJBHBIX  LBETOB, JAMCIIEPCUSl  CBETA, E€CTCCTBCHHAs  PaJUOAKTHUBHOCTD,
BO3HUKHOBEHHE JIMHENYATOTO CIEKTpAa M3JIy4EHHs) MO OINUCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (U3NUECKUX SBJICHUN B OKPY>KaroLleM MHUpe (B TOM
yuciae (u3nueckue SBICHHS B TPHPOJE: NPWIMBBI M OTIUBBI, JBWXKCHHE IUIAHET
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ConHe4HOM CUCTEMBI, PEaKTUBHOE JABM)KEHHE KMBBIX OPIaHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9X0, LIBETA TEJl, ONTHYECKUE
ABJICHUsI B IpUpOJE, OMOJIOTMYECKOEe MACWCTBUE BUAMMOIO, YJIbTPa(pHOIETOBOIO H
PEHTTCHOBCKOTO H3JIy4e€HHUI, €CTECTBEHHBI PaJMOAKTUBHBIA (POH, KOCMUYECKHE IyUH,
paJMOAKTUBHOE M3JIy4€HHE IMPUPOAHBIX MHHEpAJIOB, JEHCTBHE paJMOAKTHBHBIX
U3JIy4eHUN Ha OpPraHu3M 4YeJIOBEKa), NPU ATOM IE€PEBOJUTH IPAKTHUECKYIO 3aJ1ady B
y4eOHY!0, BBIACIATh CyIIECTBEHHbIE CBOWCTBA (IIPU3HAKH) GU3NUECKUX SBIICHU;
OIMCHIBATh U3yUEHHbIC CBOMCTBA Tel U (hpU3MUECKHUE SIBICHUS, UCHOJb3Yys (pu3nueckue
BEJIMYMHBI (CpeIHssl U MIHOBEHHas CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKECHHH,
YCKOpEHHME, NIepeMeIleHHe, ITyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUs, CUJla YIIPYTOCTH, CUIIa
TSDKECTH, YCKOpPEHHE CBOOOIHOTO TaJeHHs, BEC Tella, UMIYJIbC Telld, UMITYJIbC CHJIB,
MeXaHu4eckass paboTa M MOUIHOCTb, IOTEHLMalbHas >HEPrus Teja, HNOJHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IIOTEHUUAIbHAsl DSHEPrusi C)KAaTOM MpPYXKHUHbI, KUHETHUYECKas
SHEprus, MOoJHasi MEXaHW4YecKasl SHEprus, Mepuoja U 4acToTa KojeOaHHi, JJIMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTbh CBETA, IOKA3aTeNb MPEIOMIIEHUS CPEAbl), IPU
ONMCaHUM MPAaBUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT MCIONb3YEMbIX BEJIMYHH,
0003HAYCHHUS W EAMHHUIBI (PU3MYECKUX BEIMYHH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIIHE
JAHHYI0 (U3UYECKYIO BEJIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPaGUKHU U3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKUE SIBJICHUS M TPOIECCHI, MCIOJB3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHIMII CYNEpPHO3ULUU CHJI,
MPUHLMIT OTHOCUTENbHOCTU ['anmuiest, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHHUsS] MMITYJbCa,
3aKOHBI OTPAXKEHUS U MIPEJIOMIIEHHUS CBETA, 3aKOHbI COXPaHEHUs 3aps10BOrO0 U MacCOBOIO
qycell MpH SIEPHBIX PEAKIUSAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3alHUCHIBaTh €70 MATEMaTUYECKOE BBIPAKECHHUE;

OOBSICHATH (PU3NYECKHE MTPOLIECCHI M CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBISABIATh MPUUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX ILIaroB ¢ ONOpoil Ha 2—3 M3yueHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aJauM (ONMUpAOIIKEcs Ha CUCTeMy U3 2—3 ypaBHEHHH), UCHOIb3Ys
3aKOHBI U (pOpMYJIBI, CBA3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCIIOBUS
3aJ]auy 3alKChIBATh KPATKOE YCIOBUE, BBISBIIATH HEAOCTAIOIINE WIIM U30BITOUYHbIE TaHHBIE,
BBIOMpATh 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIE ISl PELICHUs, MPOBOJIUTH PAcU€Thl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUS (PU3NYECKON BEIUYHHBI,
pacrio3HaBaTh MpOOJIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIU (PU3UUYECKUX METOJIOB,
HCIOJIb3YS ONMCaHUE UCCIIEIOBAHMUS, BBIIENSTH IPOBEPSieMOe MPEANOI0KEHUE, OLIEHUBATh
IIPaBWJIBHOCTB NOPsIZIKa IIPOBEIEHUS UCCIEA0BAaHNUs, 1€IaTh BbIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUHN U OIBITOB;

MIPOBOUTH OMBITHI 10 HAOMIOAEHUIO (GU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPTUHU, 3aBUCUMOCTB I1Epro/ia
KojeOaHui MpPYKUHHOTO MasTHUKA OT Macchl TIpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTbh OT AMIUIMTYJIbl MajibIX KoJIeOaHUH, MPSIMOJIMHEHHOE pacipoCTpaHEeHue
CBETa, pa3joXKeHHue Oeloro cBera B CHEKTpP, U3yUeHHE CBOWCTB M300pa)KeHUs B INIOCKOM
3epKajie U CBOMCTB M300pakeHUs Mpeamera B coOuparomieil JuH3e, HabOIoAeHue
CIUIOIIHBIX WU JMHEHYATBIX CIIEKTPOB M3JIYyUYEHHs): CAMOCTOSTEIBHO COOMPATh YCTAHOBKY
u3 HM30bITOUHOrO Habopa OOOpYIOBaHUS, OMMCHIBATH XOJ ONbBITA M €ro pPe3yJbTaThl,
(GopMyIMpOBATh BEIBOBI;
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MPOBOJUTH TPU HEOOXOIMMOCTH CEpUI0 MPSIMBIX M3MEPEHHUH, OINpenenss CcpenHee
3HAYCHHE M3MEpsAEMON BEIMYMHBI ((OKYCHOE PACCTOSIHUE COOHMPAIONICH JIMH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPHOO0pa);

MPOBOJIUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEIMYMH C HCIOJIH30BAHUEM
IPSIMBIX M3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU
0e3 HavyaJbHOW CKOPOCTH, MEpuoja KojieOaHWil MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJ1a OTPa’KEHUs CBETa OT yIJla NMaJieHUs U yria MpeloMJIeHUs OT yIia
NajeHus): IUIAHUPOBATh  HCCJEOBAHME, CAMOCTOSTEIIBHO COOMpaTh  yCTAHOBKY,
(buKcupoBaTh pe3yJIbTaThl OJYYEHHOMN 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUE TaOJIUI]
U TpauKOB, e1aTh BBIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH (CPEIHSS CKOPOCTh U YCKOPEHUE
TeJla MPU PAaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MAJACHHS, JKECTKOCTh
IPYXUHBI, KO3(Q(ULUEHT TpEeHUs CKOJBXKEHHUS, MEXaHWdyeckas padoTa U MOIIHOCTb,
4acToTa U MepHoJ KoJeOaHUi MaTeMaTHuYeCcKoro U Mpy>KMHHOTO MasiTHUKOB, ONTHYECKast
cujia cobuparomiell JMH3bI, paAuOaKTHUBHBINA (OH): IUIAHUPOBATh U3MEPEHHUs, COOMpATh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBINOJHATh H3MEPEHUsd, CIEeAys IPeaoKEeHHOU
MHCTPYKIMH, BBIYUCIIATh 3HAYCHHUE BEJIMYMHBI U AHAJIU3UPOBATH I1OJIy4YE€HHbIC PE3yIbTaThl
C Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHMUIA;

coOmogaTh TpaBHja TEXHUKM O€30macHOCTH Tpu  pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENeil: MaTepraabHas TOUKa,
abCoOOTHO TBEPJOE TEJIO, TOUCYHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHAas
MO/IeJIb aTOMa, HyKJIOHHAsl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpPOM Ha UX ONMHUCAHUS (B TOM YHCIIE: CIUAOMETP, JAaTYUKU TOJOKEHUS, pACCTOSHUS U
YCKOPEHHUsI, pakeTa, 3XOJIOT, OYKH, MEpUCKOIl, (oToanmnapar, ONTHUYECKHUE CBETOBOJBI,
CIIEKTPOCKOI, TI03UMETP, Kamepa BunbcoHa), ucronb3yst 3HaHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXO0MMble (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
WU3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB MpPU pELIEHUH Yy4eOHO-
MPAKTUYECKUX 33734, ONTUYECKHE CXEMBbI Ul MOCTPOEHHsS] HM300paXeHUH B IIIOCKOM
3epKajie U coouparouiei JuH3e;

MPUBOJIUTh TOpUMEpHl (HaXoAWTh HH(OpPMALMIO O MpUMeEpax) MPaKTHYECKOrO
UCMOJb30BaHUS (PU3MUECKMX 3HAHUW B MOBCEJHEBHOM MKU3HM I OOecredeHus
0€301MacHOCTH MpHU 00pallleHnH ¢ TPUOOPAMU U TEXHUUYECKUMH YCTPOHCTBAMU, COXPaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Kartollei cpejie;
OCYWIECTBIATh MOMCK HWHpopMauuu (Qusnyeckoro coaepxanuss B HHTepHere,
CaMOCTOSITENIbHO  (POPMYJIHpPYSl TOUCKOBBIM 3ampoc, HaXOAWTh IyTH ONpEesIeHus
JOCTOBEPHOCTH TOJIyYeHHOH HWHPOpPMALMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MPH BBINOJIHEHUN YYE€OHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3MYECKOTO CO/Iep)KaHUs, CIIPAaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMamMH KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBaHus MH(OpMAIMK U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UUECKOTO COCPIKaHUS, TyOIINYHO IPECTABIIATH Pe3yJIbTaThl
IIPOEKTHOM WJIM MCCIIE0BATENIbCKOM NEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BATh
M3YyYEHHBI TOHATUHHBIN amnmapar u3y4aeMoro pasfena (U3UKH H COMPOBOXKIATh
BBICTYIICHHE IIPE3EHTAlMEN ¢ y4ETOM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pasnen 1. ®Pusuka u e€ posib B NO3HAHMHN OKPY KAIOIIEro MUpa.

®usuka — Hayka o mnpupojge. SBieHus npuponbl. OuU3znyeckue SIBICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢Qusmueckux BenuuyuH. dusnueckue npuOOPHL
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTeMa €IMHMULI.

Kak ¢u3suka u 1pyrue ectecTBeHHbIE HAyKH U3Y4aroT Ipupoay. EcTecTBeHHOHAYUHBI METO/
[IO3HAHUS: HAOJIOEHUE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABMKEHHE TMIIOTE3, SKCIIEPUMEHT I10
MIPOBEpPKE TUIIOTE3, OObsICHEHHE HabmonaeMoro spieHus. Onucanue (U3MUECKUX SIBICHUNA C
ITIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usmnueckue MpuOOPH U HPOIEAYypa MPSMBIX HU3MEPEHHH aHaJOrOBBIM U LU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHbl JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO TpHOopa.
H3mepenne paccTOsTHUMN.
W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
Ornpenenenue pazMepoB MajbIX Tel.
N3mepenne TemmepaTypbl MpU TOMOIIA SKHIAKOCTHOTO TEPMOMETpa U JlaTYUKa
TEeMIIepaTypsbl.
6. IIpoBeneHue wWccCIeOBaHUS TIO TPOBEPKE THUIOTE3bI: TaTBbHOCTh TMOJIETA MIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Paznen 2. [leppoHauyaibHble CBeleHHS O CTPOEHHMH BelllecTBA.

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrxkeHune wyacTtul BeniecTBa. CBs3b CKOPOCTH JABWKEHUS YacTHI[ C TeMIepaTypoil.
bpoyHoBckoe nBmwxkenue, auddysus. BzaumomeicTBHE UYACTUIl BEIIECTBA: NPUTSDKEHHE U
OTTAJIKUBaHUE.

ArperaTHble = COCTOSIHMS ~ BEIIECTBA: CTPOEHUE Tra3oB, IJKUAKOCTEH UM TBEPABIX
(KpucTalinyeckux) Ted. B3auMocBs3b MEXJy CBOMCTBAMHM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JABHKEHUS.

2. Hab6mronenue nuddysuu.

3. HabOmronenwe sBICHHM, OOBSCHSIIONUXCS TPHUTSHKECHUEM WM OTTAIKHUBAHUEM YAaCTHI]

BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (poTorpaduii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBUE TeJl.

Mexannueckoe qBukeHHE. PaBHOMepHOE U HepaBHOMEpHOE BMkeHHE. CkopocTh. CpenHss
CKOPOCTb IPY HEPAaBHOMEPHOM JIBUKEHHUH. PacuéT myTH ¥ BpeMEHU JIBH>KCHHUSL.

ko
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SIBnenune nHepuyu. 3aKOH UHEPLIMKU. B3auMoielicTBue Tel Kak NpruYrHa U3MEHEHHUSI CKOPOCTH
NBIKEHUs Ten. Macca kak mepa mHepTHocTH Tena. [lnoTtHocTs BemiectBa. CBSI3b MJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eiMHUIIe 00BbEMA BeIlleCTBa.

Cuila Kak xapakTepUCTUKa B3auMojeicTBus Tei. Cuia yrnpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C IOMOILBIO TMHAMOMETpA. SIBlIEHNE TATOTEHUS U cwiia TsokecTu. CHila TSKECTH Ha JPYruX
mwia"erax. Bec Tema. Heecomoctb. ClOXEHHE CHII, HaIllPaBIEHHBIX [0 OJHOM MPSIMOM.
PaBHopelicTBytomas cui. Cumna TpeHus. TpeHne CKOIbXEHUS U TpeHUE NOKos. TpeHune B Ipupoie u
TEXHUKE.

Jemoncmpavyuu.

Habnronenne MexaHM4ecKoro ABMKEHUS Tela.
N3mepenne ckopocTy NPsIMOJIMHEUHOTO IBUKEHHUS.
Habnronenue siBleHUs] HHEPLIUU.
Habumoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJJHOM MPSIMOH.
ﬂaﬁopamopnbw padomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapUKa B JKUIKOCTH, MOJAETHU
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajiee).
2. OmpegneneHue CpeqHEl CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa MO HAKJIOHHOW
IIJIOCKOCTH.
Ornpezenenre MmI0THOCTU TBEPAOTO TeNa.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (Aegopmariu) MpY>KUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OMmBITB, NEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBKEHUSI OT Beca Tejla u
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBnenune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CriocoObl yMEHBIICHUS U yBeIWUeHUs NaBieHus. JlaBieHue raza. 3aBUCHMOCTb
NaBJeHUs ra3a oT 00bEMa, Temneparypsl. [lepenada naBneHus TBEPABIMHU TEJIAMH, KUJIKOCTIMHA U
razamu. 3akoH Ilackana. I[lHeBmaTnueckue MamuHbl. 3aBUCHUMOCTb JABJIEHUS KUIAKOCTH OT
rryounsl. ['uapocratudeckuii nmapagokc. CooOmarontuecs cocyibl. ['uapaBindeckue MeXaHu3MBbl.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3TYIIHOM
obonoukn 3emmu. Omnbit Toppuuermu. H3mepenne atMochepHOTo AaBiieHHs. 3aBUCUMOCTH
aTMoc(epHOTro aBlIeHHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A usmepeHus aTMocepHOro
JTaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BeITamkuBaromas (apXuMeaoBa)
cuna. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JaBIIEHUS T'a3a OT TEMIIEPaTyPhl.

[lepenaya naBneHUs KUJKOCTHIO U Ta30M.

Coobmarommecst CoCybl.

I'mppaBnmueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUITBI OT 00BhEMA MOTPYKEHHOW YaCcTH Tela U TIOTHOCTH

KHUTKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. VYcnoBue miuaBaHus Tel: MJIaBaHUE WU TOTPYKEHHUE TET B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca TeJa B BOJAE OT 00bEMa MOTPYyKEHHOM B KUIAKOCTh YaCTH
Tena.

ocouakrwhE

w

ocoarwNE

~
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Onpenenenne BHITAIKMBAIONIECH CUJIbI, IEUCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B KUJKOCTD.

3. TIpoBepka HE3aBHCUMOCTH BHITAIKHBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT

Macchl Tea.
4. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKMBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha TEIO
B )KMJIKOCTH, OT 00BbEMa MOTPYKEHHON B KUIAKOCTh YaCTHU TeJa U OT IJIOTHOCTH KHUIKOCTH.
5. KonctpyupoBanue apeomeTpa WJIM KOHCTPYMPOBAHME JIOAKM M oOIlpejaeseHue eé
Ipy30M0AbEMHOCTH.

Pasnea 5. PaGora n MOIHOCTB. JHeEprus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIvyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHs phlyara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara K 0510Ky. «3o10Toe npaBuio» Mexanuku. KIT/I npocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuyeckas sHeprud. Kunernueckas v noreHuuanbHas 3Heprus. [IpeBpaimenue omaHOro
BUJIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXpPaHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimeol.

1. Ompenenenue pabOThl CHJIBI TPEHHUS [PU PABHOMEPHOM JIBWJKEHUM Tejla 10

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblUara.

3. Hsmepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUSI MEXAaHUYECKON SHEPTUU.

8 KJIACC

Pa3pnen 6. TenioBble siBJ1eHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETHUYECKONW TEOPUHU CTPOCHHS BelecTBa. Macca u
pa3Mepbl  aroMOB M MOJeKyid. ONbITel, TNOATBEPKIAIONIME  OCHOBHBIE  MOJOXKEHUS
MOJICKYJIIPHOKHHETHYECKON TEOPHH.

Mopnenu TBEPIOTO, MKUAKOTO U Ta3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammudyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE TMOJIOKEHUUN
MOJIEKYJISIPHO-KUHETUUECKOW Teopun. (CMmauMBaHWE M KalWUISIPHBIE SBJICHUS. TeIIoBoe
pacIIMpEeHHe U CXKaTHUE.

Temneparypa. CBA3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO ABMKEHUS YacTUll. BHYTpeHHss
sHeprusi. CriocoObl MU3MEHEHUSI BHYTPEHHEH SHEPTHUH: TEeIUIONEpeiada U COBEpIIeHHE padoThl. Bus
TEIUIONEepeIauu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3IyUEHHE.

KonmnyecTBo TemmoTel. YnenpHas TEIUIOEMKOCTh BEIIECTBA. TerIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHeHHE TemuioBoro Oananca. [lmaBieHwe W OTBepAEBaHHE KPUCTAITMYECKUX
BEIIECTB. Y IebHas TeTuioTa tiaBinenus. [lapooOpazoBanne u konaeHncanus. Mcmapenue. Kunenwue.
YaenvHas TerioTa mapooOpa3oBaHHsS. 3aBHUCHMOCTh TEeMIIEpaTyphbl KUIMEHHS OT aTMOC(EPHOTO
JTaBJICHUSI.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IelbHAs TEMI0TA CTOPAHUS.

[TpunnmIe! padoThl TernoBbix Asurareneit KI1J] TermmoBoro nurarens. TennoBsle 1BUTaTeN
Y 3al1UTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBMKEHUS.

2. Hao6mogenue nuddysum.

3. HabGmronenwue siBieHU CMauynBaHUs U KalTUJUISIPHBIX SIBICHUU.

4. HalGnroneHue TErioBOro pacuIMpeHust Tell.
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5. V3meHenue naBieHHs raza npu U3MEHEHUH 00bEMA U HarpEeBaHUU WM OXJIAKICHUH.
6. IlpaBuia u3MepeHus: TEMIEPATYPHI.
7. Buzsl Terionepeayu.
8. OxnaxaeHue npu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBepiieHUN pabOThl BHEIIHUMHU CHUIIAMHU.
10. CpaBHeHuUE TETIIOEMKOCTEH pa3IMUHBIX BELIECTB.
11. HaOnroneHre KUIIEHUS.
12. HaGnroieHre OCTOSTHCTBA TEMITEPATyPhl IPH IIJIABICHUU.
13. Mozeny TEIIOBhIX IBUTATEIEH.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnpIThI 110 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WM caxapa.
OnpIThI 10 HAOIOEHHUIO TETJIOBOTO PACIIMPEHHUSI Fa30B, JKUJKOCTEH U TBEPIBIX TEJI.
Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThI, JEMOHCTPUPYIOLINE 3aBUCMMOCTb JABJICHHMsS BO3AyxXa OT ero oO0némMa u
HarpeBaHus WU OXJIaKICHUS.
[IpoBepka rHUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJNOMKA JKMIKOCTH B
TEPMOMETPHUUECKON TPyOKE OT TeMIIepaTyphl.
7. HaOmrogenue W3MEHEHHS BHYTPEHHEH HSHEPrHM Teja B pe3yibTaTe TeIulonepenadyud u
paboThI BHEITHUX CHIL.
HccnenoBanue siBieHus TEIooOMeHa MpU CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBIL.
9. OmpeneneHue KOIUYECTBA TEILIOTHI, TOJYYEHHOTO BOAOH MPHU TEIDIOOOMEHE ¢ HarpeThiM
METAITUYECKUM IUITUHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCapeHUs.

12. OnpeneneHre OTHOCUTENBEHOM BIAKHOCTH BO3TyXa.

13. Onpenenenue yAaenbHOM TEIJIOTHI MIABICHUS JbA.

Pazjnen 7. DiekTpudeckne u MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. J[Ba pola 3IEKTpUUYECKUX 3apsiioB. B3anmoelicTBre 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMMOCTH CHJIBI B3aMMOJICUCTBHS 3apSOKCHHBIX TEJI OT BEITUYUHBI 3apsiioB U
PaCCTOSHUS MEX]Ty TeTIaMH).

Onektpuueckoe mosie. Hampsixk€HHOCTH 3iekTpuyeckoro mnois. [IpuHimmn cynepno3uiuu
ANEKTPUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuueckux 3apsioB. DJIEeMEHTAPHBIN dJIeKTpuueckuil 3apsia. CTpoeHune atoMma.
[IpoBOIHMKYN U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAaHMS DJIEKTPUYECKOr0 TOKa. MCTOYHUKHK
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPHUYECKOrO0 TOKa (TEIUIOBOE, XHMHYECKOE, MArHHTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U razax.

Onektpuueckass uenb. Cuna TOKa. OIeKTpuyeckoe HampsbkeHue. ComnpoTUBIEHUE
IIPOBOJIHUKA. YJIEIbHOE CONPOTHUBICHHME BemecTBa. 3akoH Owma s ydacTka — LIEMH.
[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota u mMourHOCTh AneKTpudeckoro Toka. 3akoH Jxoyns—JleHma. Dnekrpudeckue nenu u
MOTPEOUTENH dIEKTPUIECKO dHeprun B ObITy. KOopoTkoe 3aMbIkaHueE.

[TocrossuHble MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MAarHuTOB. MAarHuTHOE TOJIe.
MarnuTtHOoe noJjie 3eMJIM U €ro 3HaueHHue JJs KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mnose
ANeKTpUYecKoro Toka. [IpuMeHeHne 3MeKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO MOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MOCTOSTHHOTO TOKa. Mcronb30BaHue 3JEKTPOABUTATENIEH B
TEXHUYECKHUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

o urowbdPE

o
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OnbiTel  @apanes.  SIBieHwe  anekTpoMarHUTHOW — wHAYKuuH. [IpaBuno  Jlenua.
Onekrporerepatop. CmocoObl TMONYYEHHS DSICKTPHUECKOH HHEPruu. OIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

1. Dnektpuzauus Te.

2. JlBa pona SNMEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKCHHBIX TEI.

3. YCTpOHCTBO U ACHCTBHE IEKTPOCKOIIA.

4. DnexTpocTaTHYecKas MHIYKIIHS.

5. 3aKOoH COXpaHEHUs AIEKTPUUECKHUX 3aPSAI0B.

6. IIpoBOIHUKHU M TUDIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JTUHUNA AIEKTPUYECKOTO MOJISL.

8. VICTOYHMKU MOCTOSTHHOTO TOKA.

9. JIelCTBUS IIEKTPUICCKOTO TOKA.

10. DyteKTpUYIECKUi TOK B KHUIKOCTH.

11. I"a30BBbIii pa3ps.

12. 3mepeHune CHITbI TOKa aMIIEPMETPOM.

13. Usmepenue 31eKTpUIeCcKOro HampsKeHUs BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHUI.

15. BzaumonelicTBHE TOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHHUS TIOITIOCOB MarHUTA.

17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBHME MarHUTHOTO ITOJISI HA TIPOBOJTHUK C TOKOM.

21. DneKTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS 3JICKTPOMArHUTHON WHTyKITHH.

23. OnbiTel apages.

24. 3aBUCUMOCTD HAITPABJICHUS WHAYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBCHHS.

25. DreKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

1. OmbIThl IO HAOIIOICHUIO ANEKTPU3ALNY TEN UHAYKIMEH U TIPU COMPUKOCHOBEHHUHU.

2. WccnemoBaHue ACUCTBHS ICKTPUUYECKOTO OIS HA TPOBOJHUKHU M TUAJICKTPUKH.

3. CoOopka u mpoBepka pabOThI ANMEKTPUUYECKON 11T TTOCTOSTHHOTO TOKa.

4. V3MepeHHe U peryJupoOBaHUE CHIIBI TOKA.

5. H3MmepeHue u perynupoBaHue HAPSHKEHUS.

6. HccrenoBanme 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 PE3UCTOP, OT COMPOTHBIICHHS
pe3ucTopa M HAMPSKEHHUS Ha PE3UCTOPE.

7. OmBITHI, IEMOHCTPUPYIONTUE 3aBUCHMOCTH JICKTPUICCKOTO COIMPOTHUBIICHUS MPOBOTHUKA
OT €ro JJIMHBI, TJIONIaIX TIOTIEPEYHOTO CEUSHUs U MaTepuaa.

8. Tlpomepka mpaBWiIa CIIOXCHHS HANMPSHKCHWA TIPH TOCIEAOBATEIIHHOM COCIUHCHHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBmia IS CUITBI TOKA TPH MTapaUIeTbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI INEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha Pe3UCTOpeE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIOUKy, OT HANpsDKEHUsS Ha
HEH.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3yueHne MarHuTHOTO TOJIsi TOCTOSTHHBIX MATHUTOB MPU X O0BEIMHEHUHU U Pa3JICIICHUN.

16. UccnenoBanue nelCTBUS AJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
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17. OnpIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJIEHCTBHUSL KaTyIIKH C TOKOM U
Mar"uTa OoT CHJIbl TOKAa U HAaIIPABJIEHUS TOKA B KaTyLIKE.

18. NU3yueHue neiCTBUS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEIIsL.

20. Usmepenne KIIJ anmekTpoaBuraTeIbHOM YCTaHOBKH.

21. OnpITBI 1O MCCIEIOBAHUIO SIBICHUS ODJICKTPOMArHUTHOW WHIYKLIWHU: HCCIEIOBaHHE
M3MEHEHUN 3HAaYeHHs U HANPaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannueckue siBJIeHUsI.

Mexanudeckoe aBukeHHe. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOro  JABWXKEHUsA. PaBHOMepHOEe mpsMOJIMHENHHOEe JBW)KEeHHMe. HepaBHOMepHOE
npsMoMHeitHOe JBuUKeHue. CpefHsis W MIHOBEHHash CKOPOCTh Tejla IpU HEPaBHOMEPHOM
JBIKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHeitHoe naBmkeHue. CBoOomHoe mageHue. OMBITHI
lanunes.

PaBHOMepHOE ABMKEHHE 1O OKpyxHOCTH. llepmon u wactora oOpaimenus. JluneliHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBriii 3axkoH HeroTona. Brtopoit 3akon HeroTona. Tperuii 3akoH Hprorona. Ilpuniun
CYNEPIIO3HUIINH CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHUs CKOJIbXEHUS, CUjla TPEHUS MOKOs,
JPYTHUE BUJBI TPEHUS.

Cuna TSDKEeCTH U 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpeHue cBOOOIHOTO najieHus. [{BrkeHue
wa"eT Bokpyr Counnua. [lepBas kocmuueckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MaTepuanbHOM TOukU. AGCOMOTHO TBEPOE Teno. PaBHOBecue TBEPAOIo Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynee Tena. M3meHeHne umnyibca. MMmmynbc cuibl. 3aKOH COXpaHEHHS HMMITYJIbCa.
PeaktnBHOE NBHKEHUE.

MexaHunueckas pabota U MOITHOCTh. PaboTa cui TskecTu, ynpyroctH, TpeHus. CBsi3b SHEPTUU
u pabotsl. [loTeHnManbHas sHEPrus Tena, MOJHATOr0 HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuanpHas
JHEpPrus CKaroil mpyxkuHbl. KuHetnueckas sHeprus. Teopema O KMHETHYECKOW SHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHH.

Jemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBU)KEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE ITyTel U TPAeKTOPHUH ABMIKEHHS OJTHOTO U TOTO XK€ TeJIa OTHOCUTEIBHO Pa3HbIX

TEeJI OTCYETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.

4. UccnegoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

5. HabmoneHnue nBHXeHHS Tela 10 OKPYKHOCTH.

6. HaOmoneHne MexaHUYECKUX SIBICHUH, TPOUCXOIAIINX B CUCTeMe 0TcUéTa « Tenexkay mpu

e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHsI Tella OT MAacChl TeJa U ICUCTBYIOIICH Ha HETO CHUIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TE.

9. V3meHeHue Beca Tena MpH YCKOPEHHOM JIBH)KEHUH.

10. ITepenaya uMIynbca Mpyu B3aMMOACHCTBHH TEJL.

11. TIpeo6pa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. Coxpanenue UMITyJIbCa MPHU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHne UMITyJIbCa IPH a0COFOTHO YIIPYTOM B3aMMOICHCTBHH.
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14. HabGmroieHre peakKTHBHOTO JBUKCHHUSI.

15.
16.

CoxpaHeHue MEXaHU4eCKOH 3HEPTUH MPH CBOOOIHOM HaICHUH.
CoxpaHeHne MEXaHMYECKON YHEPIUH TP IBHYKEHUH TeJja M0, IEHCTBUEM NIPYKUHBIL.

Jlabopamopuvie pabomol u onvimol.

1.

2.

©ooNo

10.

11.

KoHcTpynpoBaHue TpakTa Juisl pa3sroHa U JajJbHEHIIEro paBHOMEPHOTO IBHKEHUS IapUKa
WU TEJIEKKHU.

OmnpeneneHue cpeaHEl CKOPOCTH CKOJIBXKEHMS Opycka WM JABMXKEHMs IIapuka IIo
HAaKJIOHHOM IUIOCKOCTH.

OnpeneneHne yYCKOpPEHMsI Telna IPU PABHOYCKOPEHHOM JBW)KCHHHM II0 HAKJIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM [BM)KEHUU 0e3
Ha4aJIbHOW CKOPOCTH.

IIpoBepka rumoTe3pl: €CiIM NMpH PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HayaJlbHOM CKOPOCTH
IIyTH OTHOCSATCS KaK Psii HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIME MTPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIBKEHHUS OT CUJIbl HOPMAJIBHOTO J1aBJICHUS.
Onpenenenne K03 puLneHTa TpeHUs CKOIbKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paboOThl CUIBI TPEHUs MPU PABHOMEPHOM JIBXKEHHH Tejla IO
TOPU30HTAILHON IIOBEPXHOCTH.

Omnpenenenue paboOTHl CUIIBI YOPYrocTH IpU MOAbEME TIpy3a € MCIOJIb30BAaHUEM
HEMNOJIBUYKHOTO U MOABUKHOTO OJIOKOB.

N3y4enne 3aKk0Ha COXpaHEHUs] SHEPTUU.

Paznen 9. Mexannueckue Kosie0aHusI M BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHW: Mepuoj, 4YacToTa,
aMIUIMTyna. MareMatHdeckuii W INPYXKMHHBIM ~ MasATHUKW. [IpeBpamieHue oSHEprum IpH
KoJ1e0aTenbHOM JIBUKECHUH.

3aryxaromue kosnebaHus. BoiHyxIeHHbIe KosiebaHus. Pe3onanc. MexaHuuyeckue BOJIHBI.
CaolicTBa MexaHM4eCcKUX BOJH. [IpoonpHbIe U onepeyHsble BOIHBL. [[I1HA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOnronenue koneOaHU Tes MO 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.

2. Habmopnenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmoneHue BbIHYKICHHBIX KOJIEOaHUH U pe30HaHCca.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

5. HabmoneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHue yacTOThI U EpHOA KOJEOAHUNH MATEMaTUYECKOTO MasiTHUKA.

2. OmnpeneneHue 4acToThl U Iepruoa KojaeOaHuil MPy>KUHHOTO MasiTHUKA.

3. MHccrenoBanue 3aBHCHMOCTH TIepHo/Ia KOJIeOaHUH TIOABEIIEHHOTO K HUTH IPpy3a OT JIJTHHBI
HUTH.

4. WccnegoBaHue 3aBUCUMOCTH MepHO/Ia KOeOaHUM IPYKUHHOTO MasgTHHUKA OT Macchl rpy3a.

5. IIpoBepka He3aBUCHMMOCTH MepHoja KojebaHuil rpysa, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OnBITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD ITEPHO0/1a KOJIeOaHH MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a 1 JKECTKOCTH MPYKHUHBI.

7. VI3mepeHue yCKOpeHUs CBOOOIHOTO MaICHUSI.

Paznea 10. DiaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
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DIEeKTPOMarHuTHOE MoJe. DNEKTPOMArHUTHbIE BOIHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJH. VICIIOIb30BaHKE AIEKTPOMATHUTHBIX BOJH JIJIsSi COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoa cera. CKopocTh cBeTa. BonHOBbIe cBOCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBa CBETA.
Jlabopamopuusie pabomot u onvimol.
1. H3yudeHue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeseoHa.
Pa3gen 11. CBeToBbI€ IBJICHUS.
JlyueBass mopenb cBera. Mcrounuku cera. llpsMonuHeldHOE pacnpOCTpaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomiieHus: cBera. [losiHOe BHyTpeHHee OTpa)KE€HHE CBETA.
Hcnonb30BaHre MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKUX CBETOBOAX.
Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema goroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
I'ma3 kak ontuyeckas cucreMa. bn3opyKocTh U JalbHO30PKOCTb.
Pasnoxxenue Oenoro ceera B cnekTp. OnbiTel HetoToHa. Cll0K€HHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpsmonuHeitHOE pacpocTpaHeHHE CBETa.
OTtpaxeHue cBera.
[Tonydenue n300paxkeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienune ceera.
Onruueckuil CBETOBO/I,.
Xon ny4eil B cobuparouieil 1uH3e.
Xoz Jly4el B pacCenBaroLIeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[Tpunatmn neiicTBus Goroanmapara, MUKPOCKOTA U TEIECKOIIA.
10 Monens rnasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKT).
12. TTony4yenune 6e10ro CBeTa MPH CIOKEHUH CBETA Pa3HBIX [IBETOB.
Jlabopamopuwvie pabomol u onvimol.
1. HUccnenoBanue 3aBUCMMOCTH yTjia OTPA)KEHUSI CBETOBOIO JIy4a OT YIJIa NaJCHHUS.
2. VI3yueHue XapakTEpUCTUK W300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccrnenoBanme 3aBHCHMOCTH YIJIa TIPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHUs Ha
TPaHUIE «BO3LyX—CTEKIIO».
4. TlomyueHune n300paKEHHUM C TOMOIIBIO COOMPAFOIIIEH JTUH3HI.
5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITUYECKON CUITBI COOUPAIOIIEH JTHMH3HL.
6
7.

CoNoO~WNE

OMBITHI IO PA3JI0KEHUIO OEJI0TO CBETAa B CIIEKTP.
OnBITHI IO BOCTIPUATHIO [[BETA ITPEIMETOB MTPH UX HAOIIOICHUHN Yepe3 I[BETOBBIE (DUITBTPHI.

Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmneiThl Pe3epdopaa u mnaHerapHas mMonenb atroma. Mogens aroma bopa. Mcmyckanue u
MOIJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PannoaktuBHOCTE. Anb(a, 6eTa- u ramma-u3nydenus. CTpoeHre aTOMHOTO siipa. Hykmonnas
MOJIETb aTOMHOTO siapa. M3oronel. PagnoaktuBHbie ipeBpaienus. [lepron noypacnaaa aTOMHBIX
saaep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsiJOBOIO M MAacCCOBOTO YHUCEN. DHEPrusi CBS3U
aTOMHBIX sifiep. CBs3b Macchl U sHepruu. Peakiuu cunTe3a u neneHus sgaep. cTouHuku sHepruu
CouHiia u 3BE31.

SAnepHas sHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YECHUN Ha )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3ITy4€HUs U TOTJIOIIECHHUS.

CriexTpbl pa3IMyHbIX T'a30B.

CnekTtp Bomopoa.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINX U3ITYUCHHH.

Perucrpanus n3inyyeHus NpupoaHbIX MUHEPAJIOB U MPOJLYKTOB.

./Iaﬁopamopnbte paodomwt u onvimol.

1. HaGnropeHue CIIOMIHBIX M TMHEWYATHIX CIIEKTPOB U3ITyUYCHHUS.

2. HWccnenoBaHue TPEKOB: HM3MEPEHHE DHEPIMM YacCTUIBI O TOPMO3HOMY MyTH (1O

¢dororpadusam).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOpHTE/IBLHO-0000111A10IIIHIT MOTYJIb.

[ToBTOpUTENBHO-0000IIAIOINUKA MOYJIb TPEeJHA3HAYEH JI1 CUCTEMAaTHU3aluu U 0000IIeHUS
IIPEIMETHOTO COJIEP’KAaHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOTO MPU M3YyUYEHUHU BCErO Kypca
bu3MKKM, a TakXkKe A MOATOTOBKH K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (HU3UKe IS
00y4YaroImuxcs, BEIOPABIINX 3TOT yUEOHBIH MpeaMeT.

[Ipu n3yyeHnn JaHHOTO MOAYJIS PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BUABI IEATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00€CIeUMBAETCsl AOCTH)KEHHUE MPEAMETHBIX M METANPEAMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4eHwus, (OpPMUPYETCS €CTeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHHE HAYyYHBIX
METOJIOB MCCJIEZIOBAHUS SBJIIEHUM NPUPOJBI U TEXHHUKH, OBJAJACHUE YMEHUSIMH OOBSICHSTH
busnueckre SBIEHUS, MPUMEHSS MOJIyYeHHbIE 3HAHUSI, pEIIaTh 3a/1a4M, B TOM YHCIIE KaYeCTBEHHbIE
U KCIEPUMEHTAJIbHbIE.

[TpuHIMIIMATBEHO AESATENLHOCTHBIN XapaKTep JaHHOTO pasjieia pean3yeTcs 3a Cu€T TOTo, YTo
oOyuyaroluecs BBIMOIHSIOT 331aHUS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAaHUH paclo3HaBaTh U HAYYHO OOBACHATH (PU3NYECKHE SIBICHUS B
OKpY>KaroIlel MpUpOo/Iie U TOBCETHEBHOM KU3HH;

UCIOJb30BAaTh HAYYHbIE METO/bl HCCIIECAOBAaHUS (PU3MUECKUX SBJICHUH, B TOM YHUCIE I
MIPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HauOojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, NPaKTHUYECKOrO HUCIOJIb30BaHMS PA3IMYHBIX MCTOYHUKOB SHEPIrUU HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX M3BECTHBIX BUOB YHEPTHUHU.

oakrwdE
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TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

HaumenoBanue

Ne (uudposrbie)
pa3neioB U TeM  Bcer Kontpoabn  IIpakTuuec

n/ o0pa3oBaTe/IbHbIE
NporpaMMsl 0 ble padoThI KHe padoThl

n pecypcsl

Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

bubnuoreka HOK

®usuka - HayKa O

1.1 pHposE 2 https://m.edsoo.ru/7f41
6194

PusHIeCKIe bubnuoreka [HOK

1.2 I 2 1 https://m.edsoo.ru/7f41
6194

EcrecTBeHHOHay4 bubnuoreka I[HOK

1.3 HBII meronx 2 1 https://m.edsoo.ru/7f41
MMO3HAHUSA 6194

Htoro no pazneny 6

Pa3znen 2. [lepBoHayajibHbIe CBEJEeHUS 0 CTPOCHUH BellleCTBA

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

Crpoere bubnuoreka [HOK

2.1 BemecTBa 1 https://m.edsoo.ru/7f41
6194

JIBnxeHue 51 bubnuoTeka [HOK

2.2 B3aUMO/ICHCTBHE 2 1 https://m.edsoo.ru/7f41
YaCTHI[ BEIECTBA 6194

ArperarHble bubnuoreka [HOK

2.3 COCTOSITHUS 2 https://m.edsoo.ru/7f41
BEIIECTBA 6194

Hroro no pazneny 5

MexaHudeckoe bubmorexa LOK

3.1 - 3 https://m.edsoo.ru/7f41
6194

Vinepuus, wacca bubnuoTeka [HOK

3.2 HHOTHOCT’B 4 1 https://m.edsoo.ru/7f41
6194

bubnmmoreka HOK

3.3 Cua. Buns! cun 14 1 2 https://m.edsoo.ru/7f41
6194

Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
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JlaBiieHue.
[Tepenaua
JaBJICHUS bubnmoreka LHOK
4.1 TBEPIBIMU 3 https://m.edsoo.ru/7f41
TEJIaMHU, 6194
KUJIKOCTIMHU u
razamu
bubnuoreka LHOK
4.2 i:;iilﬁ; 5 https://m.edsoo.ru/7f41
6194
bubnuoreka LHOK
4.3 ﬁ;ﬂ:{izpme 6 https://m.edsoo.ru/7f41
6194
fletictaie bubnmoreka [HOK
4.4 FRHAROCTH T Tasa 4 3 https://m.edsoo.ru/7f41
Ha MOTpyXEHHOE B
6194
HHUX TEJIO
Hroro no pazgeny 21
Paznen 5. Pabora 1 MOIIHOCTL. JHePIrus
Pabora . bubnuoTeka [HOK
5.1 MOLIHOCTS 3 1 https://m.edsoo.ru/7f41
6194
Tpocbre bubnuoTeka [HOK
5.2 MEXAHIEMEL 5 1 https://m.edsoo.ru/7f41
6194
Mexanudeckas bubmorexa LIOK
53 S 4 1 https://m.edsoo.ru/7f41
6194
Hroro nio pazgeny 12
PesepBHOE Bpems 3
OBUIEE
KOJIMYECTBO
YACOB IO 68 12
I[TPOT'PAMME
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne  HaummenoBanue
(uudgposbie)
n/  pasgenoB H TeM Beer Konrtpoarn = Ilpakruueck
o0pa3oBaTejibHbIE
n MpOrpamMmbl 0 ble padoThI ue padboTbl
pecypchl
Pa3pen 1. TenioBblie siBJICHUS
Crpoenue u bubnmoreka LHOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f41
BEIIIECTBA 8lce
TeriopLie bubnuoreka LHOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MIPOLIECCHI 81ce
Hroro mo pazneny 28

Paznen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS

DIIEKTpUYECKHE
3apsbl. bubnuoreka HOK
2.1 3apspKkeHHbIC 7 1 https://m.edsoo.ru/7f41
Tena u 1704 8lce
B3aUMOJICHCTBUE
ITocrossHEBIN bubnmmoreka [HOK
2.2 JNIEKTPUIECKHUH 20 1 7 https://m.edsoo.ru/7f41
TOK 81ce
MarHTHELe bubnmmoreka [HOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHHS
8lce
DJIEKTPOMAarHuT bubmorexa LIOK
2.4 O — 4 https://m.edsoo.ru/7f41
8lce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBILIEE
KOJIMYECTBO
YACOB o 68 3 145
[TPOIT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue (poBbie)
n/ pa3neoB 1 TeM  Bcer  KoHTpoJbH IMpakTnyeck OﬁpaZ:)()BaTeJILHLIe
n NMporpamMmsbl 0 ble padoThI ue padboTbl pecype
Pa3zpen 1. Mexann4deckue siBJICHUSA
N]Ii;z(l::f;:acoe " bubnuoreka LHOK
1.1 A 10 1 https://m.edsoo.ru/7f41
CHOCOOBI €ero
a4ab
ONMCaHUS -
BzaumopeiictBu bubmmorexa 1OK
1.2 A 20 1 3 https://m.edsoo.ru/7f41
€ Ten
adab
3aKOHLL bubnuoTeka HOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUS 2436
Htoro no pazneny 40
Pa3pen 2. Mexann4ueckue K0Je0aHUA M BOJHBI
MexaHu4eckue bubmmorexa 1OK
2.1 7 3 https://m.edsoo.ru/7f41
KoaeOaHus
adab
MexaHnueckue bubmmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK
adab
Hroro no pazgeny 15

Paznen 3. 3HeKTp0MaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DIIEKTPOMAarHuT Euanorexa 1IOK
3.1 Hoe moie Mg 2 https://m.edsoo.ru/7f41
AIIEKTPOMArHUTH
a4a6
bIC BOJIHBI
Hroro mo pazneny 6
Pa3nea 4. CBeToBbIE IBJIEHMS
3aKOHEI bubnuoreka HOK
4.1 pacripocTpaHeHu = 6 2 https://m.edsoo.ru/7f41
s CBeTa ad4ab
JInn3el u bubnmmoreka HOK
4.2 OITHYECKHE 6 3 https://m.edsoo.ru/7f41
MIPUOOPHI adab
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Paznoxenue bubnuoreka HOK
4.3 Oemoro cBera B 3 2 https://m.edsoo.ru/7f41
CIIEKTP a4ab
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
Ucnyckanne u bubnmoreka HOK
5.1 MOTJIONICHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM ada6
Crpoctite bubnuoreka LHOK
5.2 aT;)MHOFO . 6 1 https://m.edsoo.ru/7f41
P a4ab
AaepHbe bubnuoTeka HOK
5.3 eﬂa If o 7 1 https://m.edsoo.ru/7f41
peartt adab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IaI0IUIT MOAYIb
IloBTOpeHue wu
0000meHne bubnmoreka LHOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41
Kypca GU3MKH 3a adab
7-9 ximacc
Hroro mo pazneny 9
OBIIEE
KOJIMYECTBO
YACOB I1O 102 27
ITPOIT'PAMME
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CIIOCOBbI OHEHKHM JOCTU/XEHUS YYAIIUMUCA ITJNIAHUPYEMBIX

PE3YJIbTATOB

Bce npenmMeTHbie pe3ybTaThl AJi y100CTBa MOKHO OOBEIUHUTH B HECKOJIBKO TPYIIIL:
1) ocBoeHue MOHATUHHOTO amnmnapara (MCHOJIb30BAHUE IMOHSATHN, pAClO3HABAHUE SIBICHUMH,
ONKCAHUE SBJIICHUH TMpU TMOMOIIM (PUIUYECKMX BEIUYMH, HCIIOJIb30BAHUE 3aKOHOB JUJIS
XapaKTePUCTHKH MPOIECCOB, paboTa ¢ MOACTISIMH);
2) dopMupoBaHUE METOAOJIOTUYECKMX YMEHUN (OPUEHTHPOBKA B METOJaX HAYyYHOTO MO3HAHUS,
IPOBE/ICHUE OMBITOB 110 HAOIIOIEHUIO (PU3UUECKUX SBJICHHUM, TPIMBIX U KOCBEHHBIX H3MEPEHHIA,
MCCJIEI0BAHUI 3aBUCUMOCTEN
(¢u3nUecKuX BENMYMH, COOJIIOJICHUE MpaBMJI OE30MacHOrO TpyAa mpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHHEM);
3) pelieHue KaueCTBEHHBIX U PACUETHBIX 3a/au (OOBSICHEHUE SIBJICHUM M IPOLIECCOB, PEIICHUE
3a/1ay4);
4) moHMMaHHWE TPUKIAJHOTO 3HAYCHUS MOJTYYCHHBIX 3HAHWUK (YMEHHS HPUBOAUTH MPHUMEPHI
MPAKTUYECKOT0 UCIOIb30BaHUsl (PU3MUECKUX 3HAHUN B MMOBCEIHEBHOM KU3HU, XapaKTepU30BaTh
NPUHIUIBL ICHCTBHUSI M3YYEHHBIX NPHOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTUYECKHX
MIPOLIECCOB, Paclo3HaBaHue (PU3MUECKUX SIBJICHHUM B OKPYXKAIOUICH KU3HHU);
5) pabora ¢ umHpOpManueir ¢uznyeckoro coaepkanus (MOUCK WHPopMau (HU3NIECKOTO
COJIep’KaHusl, HCIIOJIb30BaHUE HH(POpPMAIMK TPHU BBINOJIHEHUHM Y4YEOHBIX 3aJaHMM, CO3JIaHUE
COOCTBEHHBIX TUCbMEHHBIX U YCTHBIX COOOIIEHHUI).
OrneHka npeIMeTHBIX pe3yIbTaToB OJIOKa M0 OCBOCHHUIO MOHSATHIHOIO ammapara Kypca GU3HKU
JOJKHA COMIPOBOXKIIATh (DOPMUPOBAHUE JTHOOBIX 3JeMEHTOB cojaepkanus. B ®PII B kaxmom u3
9TUX IJIAHUPYEMBIX Pe3yJbTaTOB MEPEUUCICHBI BCE COJEpXKATENbHBIE 3JIEMEHTHI, KOTOpHIE
JIOJKHBI OBITH OCBOCHBI U BBIHOCSTCS
HA TEMAaTUYECKUN ¥ UTOTOBBIM KOHTPOJIb, B TOM YKCJIE U HA TOCYJAPCTBEHHYIO
UTOTOBYIO aTTECTALIMIO.

OOpaTtuTe BHUMaHKE Ha IPEIMETHBIC PE3YyIbTaThl IO PACIIO3HABAHUIO SIBICHUU.
31ech BBIIENICHBI JBa pe3yiibTara. B mepBoM mepeuunciieHsl Bce (hpU3HUYECKHE SBICHUS, KOTOPbIE
U3y4YaloTCsl B JJAHHOM KJlacce (HampuMmep: paBHOMEPHOE M HEpaBHOMEPHOE MNPSIMOJIMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE TMaJeHUe Tell,
pPaBHOMEpPHOE JIBWKEHHME IO OKPYXXHOCTH, B3auMojeiicTBue Tel U T. 1.). B artom ciyuae
HCIIOJIb3YIOTCS 3aJIaHUs, B KOTOPBIX HY>)KHO y3HaTh SIBJIEHUE TI0 €r0 ONpPeAENICHUI0, XapaKTEPHbIM
NpU3HAKaM WJIM OIMCAHUIO OIBITA, KOTOPBIM JIEMOHCTPUPYET 3TO siBJIeHUE. TakuMm oOpazom,
UCIOJIb3YIOTCS IPEUMYIIIECTBEHHO CUTYyallMH y4eOHOTo XapakTepa.

Bropoii pe3yabTar — pacno3HaBaHuE U3YUEHHBIX SIBICHUH B OKPYKaIOIIeM
Mupe. 3/1eCh NePEUUCIIAIOTCS IPUPOHBIE IBJIEHUSI, B KOTOPBIX MPOSBISIOTCS
U3y4eHHbIe (Pu3NYecKHe sIBICHU (HallpuMep: IPUIKMBbI U OTIIUBHI, ABMKEeHHE T1aHeT CoTHeuyHOH
CHCTEMBI, PEAaKTHBHOE [IBUKCHHE JKHBBIX OpPTaHW3MOB, BOCIPHATHE 3BYKOB >KWBOTHBIMH,
3eMJIETPSICEHUE, CEHCMHUUYECKUE BOJIHBI, IlyHAaMH, 9X0 U T. 11.) B 3ToM ciyuae ucnosis3yrores 1160
NpOCTHIE 3aJaHWsi C OINWCAaHWEM IPAKTUKO-OPUEHTHPOBAHHBIX CHTyallMd, B KOTOPBIX
HPOSIBIIAIOTCSA T€ WIM MHbIE (U3MYECKUE SBJICHHUS M MX HEOOXOAMMO pacro3Hath, Ju0O0 Ooiee
CJIO’KHBIE KOHTEKCTHBIE 3aaHNsI C OTICAHUEM TIPUPOIHBIX SBIICHHIA, B KOTOPBIX HYXKHO BBIICITHTH
OCHOBHBIC CBOMCTBA CIJIOXHBIX NPHPOJIHBIX SIBICHUH M BBHIYICHUTh U3yUCHHBIC (U3UUECKUE
ABJIEHUS (HallpyUMep, B OMHCAHUU 3€MJIETPSICEHUI — MPOJIOJIbHBIE U MOIEpPEYHbIe celicMUYecKne
BOJIHBI).

Hcnonp3oBaHne HAYYHBIX TIOHSATHH, W3yYEHHBIX (U3MYECKHX BEIWYMH W 3aKOHOB
OLIEHUBAETCS B MPOLIECCE OMMCAHMUS M XapaKTEePUCTUKH CBOWCTB Tel M (pu3nyeckux siBieHuil. B
pamMKax TeKylled MpOBEpKHU Ieaecoo0pa3HO JUIsi BCEX BHOBb BBOJMMBIX (OPMYN M 3aKOHOB
oOpamiath BHUMaHUE Ha:

® [OHHMMaHHE (PU3NYECKOTO CMBICIIA HCIIOIB3YEMbIX BEIUYMH, UX 0003HAUCHUS
Y eTUHHIIBI (PU3HUYECKIX BEINYHH;
e [IOHMMaHHE CIOBECHOIN (POPMYIUPOBKH 3aKOHA, CYyTH 3aKOHOMEPHOCTH,
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BBIPOKEHHOU (pOpMYIIOH;

® 3HaHHE MAaTEMaTU4ECKOT'O BBIPAXKEHUS 3aKOHA, (POPMYJI, CBA3BIBAIOIINX
JAHHYI0 (PM3UYECKYIO BEJIMUUHY C IPYTMMHU BEIUYMHAMY;

® yMEHHUE CTPOUTH Irpa)uKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH.

OnHuM u3 BaKHEHIIUX pe3ylbTaToB 0OyueHUs! (GU3UKE SBISACTCS pEIICHUE KauyeCTBEHHBIX U
pacueTHbIX 3aJ1a4. Bece 3aaun npeacTaBisioT co00 3a1aHNs C pa3BEPHYTHIM OTBETOM, B KOTOPOM
PEKOMEHIyEeTCsl OLIEHUBATh HE TOJIBKO IPABUILHOCTD X014 PEIIEHUS U OTBETA, HO U CBSI3HOCTD U
IpaMOTHOCTh THUCHBMEHHOW peun. PemeHnss KayecTBEHHBIX 3ajad MPEACTABISIOT COOOM
pacCcyXJIeHHs, COCTOSIIME W3 PsAfa CBA3AHHBIX IPYr C APYrOM IPUYMHHO-CJIEICTBEHHBIMH
CBSI3SIMU YTBEP)KICHHI, KOTOPBIE MOAKPEIUISIOTCS CChIJIKAMH Ha CBOICTBA SABICHHA, (HOPMYJIIBI U
3aKOHBI. PelleHne pacueTHbIX 3aJa4 — TAK)Ke 3alUCh JIOTUYECKHU CBSA3AHHBIX YTBEP)KICHHM, HO
NpPEJCTAaBICHHBIX B BHJE (POPMYJ, MaTeMaTHYECKUX MHpeoOpa3oBaHU W BeYHMCICHHUU. Jlis
IIOJTHOTBI OLIEHKH YMEHMS pelllaTh Ka4eCTBEHHbIE 331a4l HEOOXOJUM OXBaT Bcex X TUnoB. Cpenn
Ka4eCTBEHHBIX 3aJad C TOYKH 3pEHHsS CIOCOOOB pEIIEHHUS BBLACISAIOT 3BPUCTUYECKHE U
rpaduyeckue. B nepBoM citydae oTBET Ha 3aJauy IpeAcTaBisieT co00i MOCTAHOBKY U pa3pelleHue
psizia B3aMMHO CBSI3aHHBIX KAUECTBEHHBIX BOIIPOCOB C OIIOPON Ha M3YYEHHBIE 3aKOHBI U (POPMYJIbI,
CBOICTBa SBJICHUN. BO BTOpOM — mojy4yeHHe OTBETA B MPOLIECCE UCCIEAOBAHUS, IPEAIAraeMOT0
B YCJIOBUH 33/1a4¥ IpaduKa, CXeMbl MM PUCYHKA.

Kputepun oneHuBaHMs KauyeCTBEHHBIX 3a/lad JOJDKHBI 0a3MpoBaTbCs Ha BbIIEICHUU
CJIETYIOIINX 3JIEMEHTOB PEILIECHUS:

e 000CHOBaHME OTBETA, COCTOSIIEE U3 HECKOIBKUX JOTMYECKHUX IIIaroB;
e YyKa3aHHWE Ha CBOWCTBa SBICHUH, (HOPMYIBI WM 3aKOHBI, KOTOPHIE ITOATBEPKIAIOT

BBICKA3aHHOE YTBEP)KJICHUE;

e OTBET Ha [IOCTABJICHHBIN B 3a/1a4€ BOIIPOC.

[TockobKy B OCHOBHOM HIKOJIE MCIIOJIB3YIOTCS 3a/1aHusl, TpeOyromue o0bsicHeHne u3 2—3
JIOTMYECKUX I11aroB C OMNOPOi Ha 2—3 M3y4eHHBIX CBOMCTBA (M3MYECKUX SBICHUH, PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEpPHOCTEH, TO U B TEKYLIEH NpOBEpKEe, U B TEMATHUYECKOM KOHTpOJIE
1es1ecoo0pa3Ho MpH OLEHKE BBIJCNATh B PEIICHUH KAaueCTBEHHBIX 3a]ad IMOJHOCTHIO BEPHOE
pelieHue, KOTOpOoe COACPKUT BCE HEOOXOIMMBIE AJIEMEHTHI (OIleHHMBaeTcs 2 Oautamu), H
YaCTUYHO BepHOE pelieHue (oueHuBaercs 1 6amiom). IlpuBenem npruMep OlleHHBAaHUS OTBETOB
oOyyaromuxcst JUisl OJHON U3 KaYeCTBEHHBIX 3a/1a4.

B meronuke oOyueHust ¢pu3uKe eCTh OOIIEHNPUHATHIN IUIaH PELIeHUs pacyeTHBIX 3ajad,
KOTOPBIN BKJIFOUAET CJIEAYIOIINE DIIEMEHTHI:

1) Pabota c ycioBueM 3agauu: 3anuch «JlaHo», BKIIIOYas JaHHbIE U3 yCIOBUS
3a/1a4M U CIIpaBOYHBIE BEJIMUHHBI, HEOOXOIMMBIE JUIsl PEIICHUS 3a/IauH.

2) O6ocHOBaHUE (U3NYECKON MOJENU: MpeACTaBIeHUE PUCYHKA, €CIU 3TO HEOOXOAUMO JUIs
NOHMMAaHUA (U3NYECKOM CHUTyallud, YyKa3aHHE€ Ha TO, KakWe SIBJICHHUA WIH TPOIECChHI
paccMaTpUBaIOTCs, KAKUE 3aKOHOMEPHOCTH MOYKHO HCIIOJIB30BaTh Ul PEUICHMS 3aaud U YeM
MO3KHO MpeHeOpeub, YTOOBI CUTYallMs OTBeYasia BBIOpaHHOMN MOJENH.

3) 3anuch Bcex HEOOXOAUMBIX JIJIsl peIIeHHs 3a/1a4i 3aKOHOB U (POPMYIL.

4) [IpoBeneHue MaTeMaTUYECKUX MPEOOPA30BaHUN U PACYETOB, IOJyUYEHUE OTBETA.

5) IlpoBepka OTBETa OTHUM M3 BBIOPAHHBIX CIIOCOOOB.

B ocHOBHO¥ 11KOJIE B COOTBETCTBUH C IUIAHUPYEMBIMH pe3yJIbTaTaMU MPEAIaraloTcsl pacyeTHbIE
3a1a4m. VX MOXHO PEeLInTh «I10 IEHCTBUSAM» B 7 Kilacce
ONUPASICh HA CUCTEMY ypaBHEHUH B 8 U 9 Kitaccax.

ITpu sTom TpeOyercst chopMUpOBaTh BECh NepeueHb YMEHUI B COOTBETCTBUU C IIAHOM
pemienus 3agaun: «Ha ocHOBe aHaM3a yCcIIOBUS 3a]aui 3allMChIBaTh KPATKOE YCIOBUE, BBISBISATh
HEJIOCTAIOUINe WM M30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE IS
pellleHusi, MNPOBOAMUTH pacyeTbl U OLIEHHWBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAueHUs
(bu3nUecKoil BETUUNHBD.
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Pemienue pacueTrHoil 3aaun OLIEHUBAETCS MO MUCbMEHHOMY OTBeTy. Kak mpaBuio, Bce
MYHKTBI, KpOMe 000CHOBaHUS MO, BXOJIAT B MMCbMEHHOE PEIlIeHUE 1 00s513aTeNIbHO TPeOyIoTCs
0T 0OyyaromMXcsl MPH pEIIeHUH JII0ObIX 3a1ady. AHaau3 yCIOBHS 3aJaud, BHIOOD MOJENIH U
HEOOXOIMMBIX YPaBHEHUI OOBIYHO MPOTOBAPUBAETCS TOJIBKO YCTHO. [Ipy 3TOM mpH mOBTOpEHUN
OJITHOTUIIHBIX 33]la4 €ro0 MHOI'OKpPAaTHO HE O3BYUYHUBAIOT, U y OOY4YaIOLIMXCS HE BbIpAOATHIBAETCS
YMEHHE MPOBOJUTH MOJIHBIA aHaIn3 (PU3NYECKUX IPOIIECCOB M OOOCHOBHIBATH BHIOOP 3aKOHOB U
dopmyn. IlosTomy Ui TEKylIero OLIEHMBAaHUS I1€€COO0pPa3HO M 3TOT HYHKT BKJIIOYATh B
NUCHbMEHHBINA OTBET XOTs ObI B BUJIE HEOOIBITNX KOMMEHTApHUEB.

TpeboBanumii k 00s13aTeILHON TPOBEPKE OTBETA (HANpUMEp, C YUETOM IPOBEPKU €IUHUIL
U3MEPEHUs] BEIUYMH) B MUCHBMEHHOM pelIeHHHn He Tpedyercs. OJHAKO 3TOT 3Tam HElb3s
IPOIYCKaTh, U B TEKYLIEM OLIEHHMBAHUU TPeOOBaTh XOTs Obl YCTHOIO aHajlW3a OTBETA C TOUYKHU
3pEHUs PEATUCTUYHOCTH IOJyYEHHOM BETMUHMHBI.

B Groke mpegMeTHBIX pe3ysbTaToB, CBA3aHHOM C (POPMHUPOBAHUEM METOJ0JIOTUYECKUX YMEHUH,
MOKHO BBIJCIUTH JIBE€ YaCTU: TEOPETHUUECKOE OCBOEHHME METOJ0B HAay4YHOI'O IO3HAHUA U
(GopMHpOBaHHE SKCHEPUMEHTAIbHBIX YyMeHMH.  [IpenMeTHBI pe3yibTaT «pacro3HaBaTh
po0JIeMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (U3UIECKUX METOIOB, UCTIONB3Ys ONMUCAHNE
UCCIICIOBaHMSI, BBIJCIATh IPOBEPIEMOE MPEANOJIOKEHUE, OLEHUBATh NPAaBUIBHOCTb MOPSIKA
NIPOBE/ICHUS HCCIIEIOBAHUS, JIIaTh BBIBOJIbI, MHTEPIPETHPOBATH PE3YIIbTAaThl HAOTIOICHUI

U OIBITOB» (OPMHUPYETCS Ha ypoKax (PU3MKMU B IPOLECCE OCBOCHHS TEOPETUUECKUX 3HAHUN O
METOJIaX HAay4yHOro IMO3HAaHUS B paMKax clieluanbHOU TeMbl «DPU3MKa U €€ posib B IO3HAHUU
OKpY’KaIOLIero MHpa», B paMKaxX OOCYKIEHHS JIEMOHCTPAL[MOHHBIX OIIBITOB, PAacCMOTPEHUS
ocobeHHOCTEH (PyHIaMEHTAIBHBIX PA3IUYHBIX OIBITOB U T. II.

OneHnBaeTcsl TOCTUKEHHUE ITOr0 pe3ysbTaTa MpU IMOMOIIM Pa3HOOOpPA3HBIX 3aJaHUN
TEOPETUUECKOI0 XapaKTepa, KOTOPbIE CTPOATCS Ha ONMCAHUU PA3JIMYHBIX U3MEPEHUN U OIBITOB.

Jiis IpoBepKU OCBOEHUSI TEOPETUUECKUX 3HAHUHN 00 SMIMPUYECKUX METOJax
HAyYyHOr0 MO3HAHHUS PEKOMEHJyeTCs B TEKYyIIEee OLIEHHBAHHE M TEMAaTHUYECKHUE IPOBEPOYHBIE
paboThl BKJIOYATh OJIOKM 3aJlaHUM U3 OAHKOB MO OLIEHKE €CTECTBEHHO-HAYYHOH IrpaMOTHOCTH. B
JTAHHOM cllydae clielyeT OTOMpaTh T€ OJI0KH 3aJaHuil (WK TPYIIIbI 3a/1aHUH U3 OJIOKOB), KOTOPbIE
OpPUEHTHPOBAHbI Ha IPOBEPKY MOHUMAHUSI OCOOEHHOCTEN €CTECTBEHHO-HAYYHOT'O UCCIIE0BAHMS.
3anaHus B TaKUX OJIOKaxX HANpaBjeHbl HA IPOBEPKY MOHUMAHUS Pa3IMUHBIX ATAIOB MIPOBEIECHUS
OTBITOB: (POPMYJIMPOBKA T'MIIOTE3BI, MJIAHUPOBAHUE ONbITA C YUETOM H3MEPEHUS M3MEHSIEMBIX
BEJIMYMH M O0ecreueHus] HEU3MEHHOCTH OCTAJIbHBIX NapaMeTpoB, BbIOOp 000OpyAOBaHUSA U
U3MEPUTENIbHBIX NPUOOPOB, OLEHKA PEe3yJIbTaTOB H3MEPEHUHM, HMHTEpIpeTalus pe3yibTaToB
OMbITa, MPEICTaBICHHOIO B BHAE TAaOMMIBI WM Tpa@uKoB, (HOpMyIHpoBKa OOOCHOBAHHBIX
BBIBOJIOB Ha OCHOBE IOJIyYE€HHBIX PE3yJIbTaTOB. 3aJJaHHsI B TUX OaHKaX CTPOSTCSA Ha CUTYalLUsIX
JKU3HEHHOTO XapakTepa, HE MOBTOPSIOT Marepual y4yeOHHMKa M MO3BOJIAIOT OLIEHUTH
c(OPMHPOBAHHOCTh COOTBETCTBYIOIIMX YMEHHUN Ha ypOBHE NEpeHOca 3HaHWN B HE3HAKOMYIO
CUTYaLHUIO.

[IpeamerHble pe3yabTaThl MO (U3MKE B 4YacTH (OPMHUPOBAHUS HKCHEPUMEHTAIBHBIX
YMEHUH NpeaycMaTpUBalOT OCBOEHHE OOydaromMMHCS OOOOIIEHHBIX MpeAcTaBIeHUu 00
MCIIOJIb30BAaHNU METOJI0OB HAyYHOI'O NIO3HAHUS B CAMOCTOSTENBHON NEATENBHOCTH. B mporpamme
npejiaraeTcsi U30bITOUHBIN MTepeueHb J1abopaTOPHBIX paboT, U3 KOTOPBIN YUUTENb JAeaeT BIOOP
Ha cBoe ycMoTpeHue. OJHaKo Hy’KHO UMETh B BHJLy, YTO BBIOpPAHHBIN MepeueHb J1a00paTOpHbIX
paboT noKeH oO0ecneunTh He TOJIbKO (QOpPMUPOBAHME BCEX MPEAMETHBIX pe3yJIbTaToOB
(mpoBeZieHHE TPSMBIX HM3MEPEHUI, KOCBEHHBIX HW3MEPEHUil, HCCIeloBaHUE 3aBHCUMOCTEH
(bu3nyecKuX BEJIMYMH), HO U OCBOEHHE OOOOIIECHHBIX IUIAHOB M3MEPEHUN M UCCIIEOBAaHUNA Ha
YPOBHE CaMOCTOSITEIbHOTO UX IPUMEHEHMSI B U3MEHEHHON cuTyanuu. [1ockosbKy BO Ii1aBy yria
CTaBUTCS OCBOEHHE OOy4aroUMMHCS OOOOIIEHHBIX IUJIAHOB MPOBEACHUS HCCIEIOBAaHUS:
MOCTaHOBKA LIEJIM SKCIIEPUMEHTAILHOTO HCCIIE0BaHMs; BEIOOp crioco0a M3MEpeHusl, a/IeKBaTHOTO
MIOCTaBJIICHHOI 3a7aue;

OINpEEIIEHNE JOCTOBEPHOCTH IOIYYEHHOI'O pe3yJbTaTa Ha OCHOBAaHMM NPOCTEHUIINX METO/0B
OLICHKHU TOTPENIHOCTENl M3MepeHuil, — TO HeoOXOAMMO OTAaBaTh IMPEANOYTEHHUE JOCTATOYHO
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MPOCTBHIM OMBITAM C MAKCUMYMOM CaMOCTOSATEIbHOU e TeIbHOCTH Mepe]l CIOKHBIMU paboTaMu,
KOTOPbIE MOKHO MTPOBOJIUTH TOJIBKO 10 MOAPOOHON HHCTPYKIIUH.

Kpome 006s13aTennbHOTO CrieKTpa 1abopaTOpHBIX padboT 11t 3P hekTHBHOTO (hOPMUPOBAHUS
HKCIEPUMEHTAIBHBIX YMEHHH, 11eIeCO00Pa3HO HCII0JIb30BaTh
SKCIIEPUMEHTAJIbHBIC 3a/IaHUS TIPU 3aKPEIJICHUH MaTepuaia B MPoIecce TeKyIIEero
onieHUBaHMsL. J{J1s1 BBIIOJHEHUS SKCTIEPUMEHTAIBHBIX 3a/1aHUI PEKOMEHTYeTCs
BbI/1aBaTh 00y4YaroImuMcs 1100 TeMaTudeckuii Habop (M0 MeXaHUKe, MOJIEKYIISIPHOI
¢du3uKe, 3JTEKTPUIECTBY, ONTHKE) HEIUKOM, JTHOO0 1M0100paHHBINA AJIsl JaHHOTO 3aJaHus IIepeueHb
000py0BaHHUs, HO C HEKOTOPBIM IIPEBBIIIEHUEM €0 HOMEHKIJIATYPHI.

3TO MO3BOJIIET MPOBEPUTH YPOBEHb C(HOPMHPOBAHHOCTH TAKOTO YMEHHSA, KaK OTOOp
000pyI0BaHUs B COOTBETCTBUU C LIEJIbIO 3aJaHUSI.
B yudebOHOM mporecce OICHMBAHUE BBIMOJHEHUS OOYyYAOIIMMUCS JAOOpaTOPHBIX padoT
CKJIa/IBIBAETCS U3 JIBYX COCTABIISIFOIINX:

e CcOOCTBEHHBIX HAOIIO/ICHUN YUUTEIS 32 XOJ0M paboThI;
® [IPOBEPKH 3aMOTHCHHSI MIMCbMEHHOTO OTYeTa 0 J1abopaTopHOi padore.

B pamkax HaGmroaeHUs 32 X0I0M pabOThI OIICHUBAIOTCS MPOIEAYPHBIE YMEHUS:
cOopKa SKCIIEPUMEHTAIBFHONH yCTAaHOBKH, COONIO/EHHUE IJIaHA MPOBEIACHUS W3MEPEHUsS OIIbITa,
MPABUIIBHOCTH CHATHUS MOKa3aHUI U3MEPUTENBHBIX TPUOOPOB, COOIIOICHUE MTPaBUII OE301IaCHOTO
TpyAa npu paboTe ¢ 1adopaTopHbIM 000PYIOBAHHEM.

Kak npaBuno, npu ¢ppoHTAILHOM BBIMOJIHEHUU J1a00paTOpHOIl pabOThl YYUTENh MOXKET
JTUIIb (PUKCHPOBATH TE HENOUYETHl B JACATEIBHOCTH OOYYAIOLIMXCS, KOTOPbIE 3aTeM BIMSAIOT HA
OlICHKY paboTbl. KpoMe STuUX NpeaMEeTHBIX YMEHUU 1eIeco00pa3HO MPOBOAUTH OLEHKY
PETYJIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX ACUCTBUH (IUTaHUpOBaHUE pabOTHI, CIeI0OBaHNE TUIAHY
Y KOPPEKLHMsI ACUCTBUMN U T. I1.), @ TAKKE KOMMYHUKATUBHBIX YMEHUN B 4aCTU MEXJIMYHOCTHOTO
00111eHHUsI, TTOCKOJIbKY JTA00pAaTOPHBIE pa0OThI, KAK IIPABUIIO, BHITIOIHSIOTCS B Mapax. 31€Ch MOKHO
oOpaiiate BHUMaHHE Ha OCOOEHHOCTH BO3HMKHOBEHHS KOH(MIUKTOB W HX pa3pelieHue,
KOPPEKTHOCTH OOIIECHUSI 00YHArOITUXCSI IPYT C APYTOM.

B nucbMeHHOM OT4eTe OCHOBHBIE AJIEMEHTHI OLICHUBAHUS — 3TO PUCYHOK
WIA OIMCAaHHWE DKCIIEPHUMEHTAILHOW YCTAaHOBKH, 3alHMCh TNPSMBIX HM3MEPEHHH C yd4eTOM
abCOJIIOTHOW TOTpEIIHOCTH, TIpaduK, €caM OH NPEAYyCMOTPEH XapakTepoM paboTsl, u
dopMyIHpOBKa BBIBOJA TIO pE3yibTaTaM ONBITOB. TakuM o00pa3oM, WTOrOBas OTMETKa 3a
BBITIOJIHEHHE JIAOOPAaTOPHOU pabOThI CKJIaIbIBAETCS U3 PE3yJIbTATOB HAOIIOACHUHN 3a MPOLIECCOM
€e BBITIOJTHEHUS, a TAK)KE OLEHKU MMCbMEHHOTO OTYETa, B KOTOPOM JIOJKHBI OBITH MTPEICTABICHBI
JaHHBIC U3MEPEHHUI U C/IeTaHbl BHIBOIBL.

Ecnu B 0O1IeHOYHOM MTpoIieType HCIONB3YeTCs IKCIIEPUMEHTAIBHOE 3a/IaHHe
Ha pealbHOM 000pY/JIOBaHUH, TO OLIEHKE MOJUICKHUT TOJIBKO MUCbMEHHBIN OTYET
00yyaroIerocs 0 Xo/ie ¥ pe3ybTaTax BbIIOIHEHUs 3aaHus. [loaToMy UMEHHO
MOJYYCHHBIH  OOYYalOUIMMHUCS  PE3YJIbTaT M3MEPEHHH CIYXXKHT OCHOBHBIM KpHTEpPHEM
MPABUJILHOCTH BBITIOJTHEHUS 3aaHUS.

K rpymre pe3ynbraToB Ha MOHUMaHUE MPUKJIATHOTO 3HAYSHHS ITOJTyYEeHHBIX
3HaHWUM OTHOCSTCS YMEHUS IPUBOIUTH MPUMEPHI TPAKTHUECKOTO UCTIOIh30BaHUS
(U3HYECKUX 3HAHUN B IIOBCEAHEBHOW KM3HH, XapaKTEPU30BaTh MPUHIIHITEI JICHCTBHUS H3YYSCHHBIX
npuOOpOB, TEXHUYECKUX YCTPOWCTB M TEXHOJOTHMUECKUX mporeccoB. Kypc ¢uszuku ocHoBHOM
IIKOJIBI TIPEAIOJIaraeT 3HAKOMCTBO C IMHUPOKUM KPYTrOM TEXHUYECKHX OOBEKTOB, MPHUHITHII
NEHCTBUS KOTOpPBIX Oa3WpyeTrcs Ha W3YYCHHBIX SBJICHHSIX M 3aKOHaX. B TMIaHUpyeMBbIX
pesyabTatax ¢enepaabHON padodeill mporpamMmbl JUIS KaXIOTo Kjacca MPUBOJSATCS MEPEeYHU
Pa3IMYHBIX MPUOOPOB U TEXHUUYECKHX YCTPOUCTB, KOTOPBIE N3YyYalOTCs Ha ypokax. [Ipu aTom mpu
OIIEHKE CIIEAYET Pa3nyarh ABE CUTYAIUH.
1) IlpuHIUn AecTBHS TEXHUYECKUX YCTPOMCTB OMUCAH B YUeOHWKE M M3ydaeTCsl JOCTATOYHO
noapobHo. B 3TOM ciaywae B TeKymied NpOBEpKE MOTYT TpeaiaraTthCs 3aJaHus Ha
CaMOCTOSITENIbHOE OMUCAHKE YCTPOWCTBA B YCTHOW MJIM MUCHbMEHHOI (hopme. B oTBeTe HOIKHBI
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OBITh OTPa)KEHBI CIEIYIOIINE IEMEHTHI: Ha3HAYEeHUE YCTPOMCTBA, CXeMa yCTPOICTBA, IPUHLIUI
JIEHCTBHS YCTPOMCTBA, IIPABUJIA ITOJIb30BAHUS U IPUMEHEHHUE YCTPOKCTBA.
B Temarnueckol WM MTOrOBOM IIPOBEpPKE, KaK IpaBWiIO, IpEAaralorcs 3alJaHus Ha
pacro3HaBaHUE WM CaMOCTOSITEIbHYIO (DOPMYTUMPOBKY NPUHIMIA JEHCTBUS YCTPOWCTBA.
[Tpumepom 311ech MOTYT ObITh 3aJaHUs U3 OTKpbITOro 0anka OI'D, B KOTOPBIX HY)KHO YyCTaHOBUTh
COOTBETCTBUE MEXIy Ha3BAaHMSIMHU TEXHHYECKUX YCTPOMCTB M (PU3NYECKUMHU SIBJICHUSMHU MU
3aKOHOMEPHOCTSIMH, KOTOPBIE JIEKAT B OCHOBE IIPUHIINAIIA UX JCHCTBUS.
2) TexHuveckue yCTPOWCTBA, KOTOpPBHIE HE OMHUCAHBI B YYEOHHKE, HO MPUHIUI HX JCHCTBUS
oOyuaroruecs: CiocoOHbI OHATH HA OCHOBE NPEI0KEHHOr0 onucanus. Takoi moxoxa onucax B
OJIHOM M3 NPEIMETHBIX pE3yJbTATOB: XapaKTepPU30BaThb MPUHLUIBI JEHCTBUS H3YyYEHHBIX
IpHUOOPOB M TEXHUUECKUX YCTPOMCTB C ONOPOM Ha MX ONHUCAaHUsA. B 3TOM ciiyuae npearnosaraercs
MCIIOJIb30BaHNUE KOHTEKCTHBIX 3a/laHuM, B TEKCTE€ KOTOPBIX MPEUIararoTCsi CXEMbl YCTPOMCTB U
Kpatkoe omnucanue. OOydaroliyecs [TODKHBI [0 TaKOMy TEKCTy OTBEYaTh Ha BOIPOCHI,
Kacarolyecs IOHMMAaHUs TIPUHIIAIA ICHCTBHS YCTPOUCTBA, OOBSICHATD paboTy yCTPOHCTBA
C OHnopod Ha W3y4YEHHbIE SBJIEHHUA U 3aKOHbI, OOOCHOBBIBATH IIpaBUIa OE3011ACHOIO
WCIIOJIb30BaHMS YCTPOKCTBA.

[Ipumepom U3MEPUTENBHBIX MATEPUAIIOB JIJIs1 UTOTOBOI'O KOHTPOJIS B KOHILIE
Ka)KJ0ro rojia 00yueHus sIBJISIFOTCS] BCepoccHiickue npoBepounbie padoTsl (BIIP)1.
BapuanTtst BITP pa3pabatsiBatorcs B coorBeTcTBHH ¢ TpeOoBanusimu I'OC OO0
U TpOBEPAIOT Haubosiee BaKHbIE IPEIMETHbIE pe3yibTaTbl. OJHAKO B CHJIy TOr0, 4TO Ha
HanucaHue padoT OTBOAUTCS TOJIBKO 45 MUHYT, OHH COZIepKaT HeOOIbIIOe
KOJIMYECTBO 3a/IaHUi U HE MOTYT OLIEHUBATh BECh CIIEKTP IIAHUPYEMBIX PE3YJIbTATOB.
[Toaromy Matepuansl BIIP He MOTyT Cily’KUTh €AMHCTBEHHBIM OCHOBAaHUEM
JUISI BBICTaBJIEHUS 00y4aroIIUMCs UTOTOBOM OLIEHKH U JTOJIKHBI PACCMaTPUBATHCS
B COBOKYITHOCTH C Pe3yJIbTaTAMM JPYI'MX OLIEHOYHBIX IIPOLEAYP.
[Tpu camocTosTENbHON pa3pabOTKe MaTEPUAIIOB JIJISI UTOIOBOI'O KOHTPOJIS
HE00X0IMMO IOMHUTb, YTO paboTa JOKHA 00ecleunBaTh MOJIHOTY IPOBEPKU BCEX
TPYIII IJIAHUPYEMBIX Pe3yJIbTaTOB M BKIIIOYATh 33/IaHUsI HA MaTepHalie BCEX TeM Kypca (DU3HKH,
U3yYEHHBIX B JaHHOM Kiacce. OOs3aTeNbHBIMU 3J€MEHTaMH MTOTOBOW pabOThI JOJKHBI OBITh
3a/laHusl Ha TPOBEPKY OCBOEHMSI TOHATUWHOTO amnmapara, yMEHHUs pelaTh 3ajadd,
METOJOJIOTUYECKUX YMEHMM M 3aJaHui IPaKTUKO-OPUEHTHPOBAHHOIO Xapakrepa. B Buny
OTpaHMYEHHOCTH BPEMEHHU Ha MPOBEACHHE PabOThI /ISl IPOBEPKU IKCIIEPUMEHTAIBHBIX YMEHUN
MOKHO MCIIOJb30BaThb OJHO-ABA 33JaHMsI TEOPETUYECKOIO XapakTepa Ha TIOHHMaHHE
0COOEHHOCTEHN U3MepeHni 1 onbITOB. UNTaTenbCcKue yMEHUs: MOKHO MTPOBEPATH ONMOCPEI0OBAHHO,
UCTONB3Ys B paboTe 3a/1aHusl C pa3IMYHBIMU CIIOCOOAMU MPEICTaBICHUsI HHPOPMALUU (CXEMBI,
Ta0nuIel, rpa@uku, pucyHku). KoimuecTBO 3alaHuii B UTOTOBOM paboTe MO pa3HbIM TeMaM
(pa3aenam) 10JKHO OBITH MPOMOPIMOHAIBHO yueOHOMY BPEMEHHU, OTBOJUMOMY Ha U3yYeHHE TOH
WJIM MHOU TeMbl. Pactipefenenue KoJimuecTBa 3aIaHUM 10 TPYyIIaM YMEHUA MOKET
BapbHUPOBATHCS B 3aBUCUMOCTH OT BhIOpaHHBIX (hopM 3ananuii. XKenarenbHo, 4TOObI
JUISL KQXKJI0M TpyIIbl yMEHHUI B UTOrOBOM paboTe ColiepKalkcCh 3a/1aHNs KaK pa3INYHOIO YPOBHS
CJIO)KHOCTH, TaK ¥ TpeOYIOLIUe Pa3InYHON CTENEHN CaAMOCTOSITEIbHOCTH O0yUaroIuXcsl I UX
YCHEIIHOTO BBIMOJIHEHHUS.
3amanus 06a30BOTO YpOBHS CIOXXHOCTH HPOBEPSIOT C(HOPMUPOBAHHHOCTh 3HAHUN W YMEHHIA,
KOTOpbIE HEOOXOIMMBI U JJOCTATOYHBI JUIsl YCHEIIHOTO MPOAOKEHNS U3YYeHUs Kypca (PU3UKH.
Kak mpaBuiio, 3T0 cTaHIapTHBIE 3a/laHUs, B KOTOPBIX OYEBHJEH CIIOCOO Yy4eOHBIX NEeHCTBUIA.
CnocoOHOCTh YCHENIHO CIPaBIISITHCS ¢ TAKOTO PoJia 3aJaHUsIMU LieJIeHanpaBIeHHO (GOpMUpYeTCs
U oTpabaThIBaeTCsl B X0J€ Y4eOHOro Ipolecca cO BCeMU oOydarommmucs. 3agaHus Ooiee
BBICOKMX YPOBHEW CII0)KHOCTH IPOBEPSIOT CHOCOOHOCTh BBIMTYCKHHMKA OCHOBHOM IIKOJbBI
BBITOJIHATH TaKKe y4eOHO-TI03HaBaTeNbHbIE WM yYeOHO-TIPAKTUYECKHUE 3a/1aHus, B KOTOPBIX HET
SIBHOTO YKa3aHMs Ha CMIOCO0 WX BBIMOTHEHUsA. O0ydaromuiics: cam J0HKEH BRIOPATh ATOT CIIOC00
U3 HabOpa M3BECTHBIX, OCBOCHHBIX B Mpoliecce U3yYeHUs Kypca QU3UKU. B HEKOTOPBIX ciaydasx
oOydaromuiicss JTOJKEH CKOHCTPYUPOBaTh CIOCOO pelleHus, KOMOWMHUPYS H3BECTHbIE €My
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crocoObl, MpUBJIEKask 3HAHUS U3 APYTUX MPEIMETOB WU ONMPAsCh HA UMEIOILUICS KU3HEHHBIN
OIIBIT.

Hcnonp3oBaHue 3alaHUi  Pa3jIMYHOTO YPOBHS CJIOXHOCTU IIO3BOJISIET  COAEPKATECIBHO
MHTEPIPETHPOBATH YPOBEHb IMOJITOTOBKH OOYYaOLIMXCS MO (DU3MKE. YCIIEHIHOE BBITOIHEHHE
oOyuyaromuMcsi BceX 3aJaHMi 0a30BOro YpOBHS CIIOKHOCTH JOJDKHO CBHJIETENbCTBOBATH O
JOCTH>KEHUN MUHUMAJIBHBIX TPeOOBaHUH CTaHAAPTA.
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., UBanoB A.U., AkiimonepHoe o0riectBo «M31aTenbcTBo
«IIpocBemienue»

» ®usuka, § knacc/ [epeimkun .M., BanoB A.U., Akuroneproe odmectBo «M3maTenbeTBo
«IIpocBemienue»

» Ousuka: 9-i kiiacc: 6a30BbIid ypoBeHb: yueOHuk, 9 kiacc/ [leppimkun Y. M., I'ytauk E. M.,
NBanoB A. U., Ilerpoa M. A., AkimmonepHoe o6miectBo «M3natenbctBo «IIpocBemnieHuey
METOAUYECKHUE MATEPHUAJIbBI J1Sd YUUTEJA

» Ousuka. [Iunaktudyeckue mMatepuansl k yueOnuky A.B. Ilepsimkuna. 7 xinacc/Mapon A.E.,
Mapon E.A. ¢ ®usuka. COOpHHUK BOMpocOoB M 3amad K ydeOHuUky A.B. Ilepbrimkuna. 7
kiacc/Mapos A.E., Mapon E.A., [To3oiickuii C.B.

» Ouzuka. J{uarnoctuueckue padboTsl k yueOHuky A.B. Ilepbimkuna. 7 xinacc/Illaxmarosa B.B.,
Hlegep O.P.

» ®usuka. Tectrl. 7 kinacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Metoanueckoe nocobue k yueOHuky A.B. [lepermkuna. 7 knacc/@unonosuy H.B.

» Gusuka. Junaktudeckue marepuansl k yueOuuky A.B. Ileperimkuna. 8 ximacc/Mapon ALE. |
Mapon E.A. * O®wuszuka. COOpHHK BOMpOcOB M 3amad K ydeOHuky A.B. Ilepprmkuna. 8
kiacc/Mapos A.E., Mapon E.A., [To3oiickuii C.B.

» ®usuka. [luarnoctuueckue padotsl Kk yueOHuky A.B. Ilepoimkuna. 8 kiacc/lllaxmaTtoBa B.B.,
Hledep O.P.

e ®usuka. Tectrl. 8 kimacc/Xannanos H.K., Xannanosa T.A.

» ®uzuka. Meroanueckoe mocodue xk yueOnuky A.B. Ilepsimkuna. 8 kinacc/@unonosud H.B.

* O®usuka. [upaktuueckue matepuansl K yueOuuky A.B. Ilepprukuna, EM. T'ytauk. 9
kinacc/Mapon A.E., Mapon E.A.

» ®uzuka. COopHUK BompocoB M 3amad kK yueOHuky A.B. Ilepeiukuna, E.M. I'yrHuk. 9
kiacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

» ®usuka. Tectol. 9 knacc/XannanoB H.K., Xannanosa T.A.

* ®usuka. Metoguueckoe mnocobue k yueOHuky A.B. Ileppimkuna, E.M. TI'ytHuk. 9
kiacc/['ytaux E.M., Uepnukosa O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

 bubnmoreka mudpoBoro odpa3oBaTeIbHOr0 KOHTEeHTa. — PeskuMm moctyma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d

* Equnas komnekuus udpoBbIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexxum nocrtyna: http://school-
collection.edu.ru

» @enepanbHblii LEHTP UHGOPMALMOHHO-00pa30BaTENbHBIX pecypcoB. — Pexum poctymna
http://www.fcior.edu.ru/

* [{ludpoBsie oOpazoBaTenbHBIC pecypchl. — Pexxum moctyma: http:// www.openclass.ru

33


https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/




