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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO O0ILIero 0Opa3oBaHUsI COCTaBJIIEHA Ha OCHOBE
MOJIOKEHNH W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOU
oOpa3oBaTelbHOM mporpammebl, npeactaBieHHbXx B DI'OC 00O, a takke ¢ yu€tom QenepanbHO
paboueii mporpammbl Boctiutanus 1 Konuenimu npenonaBanus yaeonoro npeamera «Dusnkay.

Copneprxanue mporpaMMsl 1o (hpU3KMKe HaApaBICHO HAa (POPMUPOBAHUE €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH OOYYalOIIUXCS W OPraHM3aLMUI0 W3ydeHHs (U3UKM Ha JEATEIbHOCTHOW ocHOBe. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3alnuu
tpeboBanuit. ®I'OC OOO k mIaHUpPYyEeMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaM
o0y4eHus1, a TaKXKe MEXKIPEJIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YIEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[IporpaMma mo ¢u3MKe ycTaHaBIMBACT paclpeaeseHre y4yeOHOro marepuana Mo ToJam
obyuenuss (Mo Kiaccam), TMpeIaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHSI NMPEAMETHOTO COJIEp>KaHUS U y4ETE BO3PACTHBIX OCOOCHHOCTEMN
00yJaronuxcs.

[IporpamMma no ¢usuke pazpaboTaHa Cc LEIbI0 OKa3aHUSI METOINYECKON OMOIIH YIUTEIIO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

Ouznka SABISIETCS CHUCTEMOOOPA3YIOUIUM Ul €CTECTBEHHO-HAYUHBIX Y4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (U3UYECKUE 3aKOHBI JIE)KaT B OCHOBE NPOLECCOB U SIBJICHHM, M3ydyaeMbIX XUMHEH,
OWoJIoTHeH, acTpoHOMHEH W (u3HUecKoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MHUpa, NpPeNoCTaBisieT HaumOojiee siCHble 00pa3lbl MPUMEHEHHsS HayqyHOTo MeEToja
MO3HAHUS, TO €CTh CII0CcO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUIT O MUpE.

Onna w3 THaBHBIX 3a7a4 (U3MUECKOTO 00pa3oBaHMS B CTPYKType oO0Iiero ooOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUH €CTECTBEHHO-HAy4YHOM TpaMOTHOCTH U MHTepeca K Hayke Yy
00yJaronuxcs.

W3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpeArNojaraeT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO IPAMOTHOCTD:

® HayyHO OOBSCHSTDH SIBIICHUS;

® OILEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;

® UHTEPHPETUPOBATH JAHHBIE M HCIOJb30BaTh HAyYHbIE JIOKa3aTeIbCTBA IS
MOJIy4€HUS BBIBOJIOB.

Lenn wu3ydyeHus (U3MKK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUS OMpPEIEICHBI B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «DPusnka» B 00pa30BaTeIbHBIX OPTraHU3AIMSIX
Poccuiickoit ®@expepanuy, peanu3ylOIIMX OCHOBHBIE 0O0IIe00pa3oBaTenbHble  IPOTPAMMBI,
yrBepxka€HHONW pemennemM Komternn MunucrepcrBa npocBemienus Pocculickoit ®enepanun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).

Hean u3yyenus Ppu3nKu:

e npuoOpeTeHHe UHTepeca U CTPEMIICHHUS 00y4JaloIMXCsl K HAyYHOMY MU3YYEHUIO TPUPOJIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBIECHHMA O HAyYHOM MeToJ€ IO3HaHHMA U  (OpMHUpPOBaHUE

UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBJIICHUSIM;



e (opMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE NPEACTABICHUN O POJM (U3UKU IS PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TMPEIACTABICHMA O BO3MOXHBIX cdepax Oyaymeidl npodeccnoHaIbHON
NESITEIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4EeHHMIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre OJTUX IeJiel nporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3a/a4:
e npuoOpeTeHue 3HAHUHN O JUCKPETHOM CTPOCHUH BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX I KBAHTOBBIX SIBIICHUSX;

e TpuoOpeTeHNe YMEHUHN OIHMCHIBATH U OOBACHATH PU3MUECKHUE SIBICHUS C UCIOJIb30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEIICHUS MPOCTEWIINX pacuYETHBIX 3a7ad C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

® pa3BUTHE YMEHHU HAONOIATh TMPUPOIHBIE SBJICHUS U BBITIOJIHATH ONBITHI, Ja0OpaTOpHEIE
paboTBl W DKCIEPUMEHTAIBHBIE HWCCIEIOBAHUS C WCIOJIB30BAHUEM H3MEPUTEIBHBIX
11002 ((5]0):

® OCBOGHHE MPHUEMOB pPa0OTH ¢ HWHPOpPManued QUIUIECKOTO COACPKaHUs, BKIFOUYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSAX (U3WKH, aHaIM3 H KPUTHIECKOE
OlleHHBaHME UH(OpPMaLINY;

® 3HAKOMCTBO CO cepamu Npo(eCcCCHOHATEHON ACSITEIBPHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (GU3NUYECKOI HAYKH.

Ha wmsydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OTBOJUTCS B 8 Ki1acce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenyaraemerit B mporpamme mo ¢Gu3MKe MepedeHb JTa0OPaTOPHBIX PabOT M OMBITOB HOCUT
peKOMeHAaTeNbHBINA XapaKTep, YYUTEINb JellaeT BEIOOP MpOoBeIeH s 1a00paTOPHBIX padOT U OIBITOB
¢ Y4€TOM MHAMBHUAYAJIBHBIX OCOOEHHOCTEH OO0YJaronIMXcsl, CIUCKA YKCIEPUMEHTAIBHBIX 3aJaHUH,
IpearaéMbiX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 10 (hU3HKe.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue ¢pu3uku Ha ypoBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs HAMpaBiICHO HA AOCTHKEHUE
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3YJIbTATOB.
B pesynbrate wu3ydyeHus QU3MKM HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs Y
oOyuaromierocs OyayT copMUPOBaHbI CIIEAYIOIINE JIUYHOCTHBIE PE3YAbTaThl B YACTH:
e 1) naTPpHOTHYECKOr0 BOCIIUTAHMS:
e [] mposiBIeHHE WHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHHIO POCCHMCKON (hr3nueckoit
HaAYKH;
e [] IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSIM POCCHICKHUX yUEHBIX--(PU3UKOB;
e 2) rpakIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:
e [] TOTOBHOCTh K aKTMBHOMY yYacCTHIO B OOCYXJIEHWU OOIIECTBEHHO 3HAYMMBIX U ITUYECKUX
mpo0IeM, CBSI3aHHBIX C TPAKTHYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;



e [] 0co3HaHKE BaXXHOCTH MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B AE€ATEILHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIIMTAHMS:

e [J BoCHpusITHE ICTETHYECKUX KaduecTB (U3NUECKON Hayku: €€ TrapMOHHYHOTIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 NO3HAHMS:

e [] OCO3HaHHWE LEHHOCTH (PU3UYECKONM HAyKH KaK MOLIHOIO MHCTPYMEHTA MO3HAHMSI MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUIIEN COCTABIIAIOIIECH KYJIbTYPBI;

e [] pa3BuTHE Hay4yHOM JItOOO3HATEILHOCTH, HHTEPECA K UCCIIEI0BATENIbCKON AEATEIbHOCTH;

e 5) ¢popMupoBaHHS KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIarONIOJIYyYHUsI:

e [] 0co3HaHUE LIEHHOCTU 0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOITMUECKOM MUPE,
BAYKHOCTU MpaBUil O€30MacHOTO MOBEACHUS Ha TPAaHCIOPTE, HA JOpOrax, C 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;

e [] copMupOBaHHOCTH HaBbIKa peQuieKCUU, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
IpaBa y Ipyroro 4ejoBeKa;

e 6) TPYI0BOIO BOCIIUTAHMS:

e [] aKTUBHOE y4acTHUE€ B PELICHUM MPaKTUYECKUX 3aJad (B paMKax CeMbH, 00pa3zoBaTEIbHOMN
OpraHu3aliu, ropojia, Kpasi) TEXHOJIOTUYECKON U COIMaIbHON HANPaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

e [] uHTepec K NPaKTUYECKOMY U3YUEHUIO MPOQeccuii, CBA3aHHbIX C (PU3HUKOI;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e [] opueHTanus Ha MpUMEHEHHE (U3NYECKHX 3HAHUM i pelieHus 3ajady B 005acTu
OKPYKAIOLEH Cpenibl, TUIAHNPOBAHUSA MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IOCIEICTBUHN AJIS
OKpYKarollen Cpeibl;

e [J oco3HaHue II00ANIBHOTO XapaKTepa 3KOJIOTHUECKUX IPOOIeM U IMyTel UX PeLIeHHUS;

e 8) aganTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:

e [J moTpeOGHOCTh BO B3aUMOJICHCTBUY MPH BBIIIOJHEHUH MCCIEIOBAHUN U MPOEKTOB (U3NUECKOM
HAIIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHX;

e [] NOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4€PE3 NIPAKTUYECKYIO NEATEIbHOCTD;

e [J moTpeOGHOCTh B (hOPMUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (OPMYIUPOBATH HJIEH,
MOHATUSA, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

e [J oco3HaHue nepUUUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001aCTH (QU3UKH;

e [J myaHMpOBaHUE CBOETO Pa3BUTHs B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

e [J cTpemiieHHE aHAJIU3UPOBATh U BBIABIATH B3aMMOCBS3U MIPUPO/IbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e [] OLEHKAa CBOMX JEHCTBUM C YYETOM BIMSAHHA Ha OKPYKAIOUIYI0 Cpeny, BO3MOKHBIX
1J100aJIbHBIX MOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbTare ocBO€HUS MporpaMMsl Mo (pr3KKe Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
y oOyuatomerocs OyayT cQOpMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKJIIOYAIOIINE
MO3HaBaTeIbHbIE yHUBEpCAlbHblE Yy4eOHble JEeHCTBHUSA, KOMMYHUKAaTHBHBbIE YHHBEpCaJlbHbIE
yueOHbIe IeWCTBUS, peryasSTUBHbIE YHUBEpPCAJIbHbIEC yUeOHbIE 1eHCTBHSL.



Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SABICHHIA);
YCTaHAaBJIMBATb CyIJ_IeCTBCHHbeI IMPU3HAK KJIaCCI/I(i)I/IKaL[I/II/I, OCHOBaHHUA AJId O606H.I€HI/IH n
CpaBHEHMUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS B paccMaTpuUBaeMbIX (hakTaxX, JAaHHBIX U
HAOIIOJICHUSX, OTHOCAIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBIABJIATL MNMPUYUHHO--CIICACTBCHHBIC CBA3W IIPpH HU3Y4YCHUU (1)I/I3I/ILIGCKI/IX SIBJICHUN U
mponeccoB, JACjJIaTb BbIBOJAbLI C HCIHOJB30BAHHUEM JACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJ'IIO‘~IeHI/II\/JI, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBIA3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,
CaMOCTOSITENIBHO BBIOMPATh CrOco0 pemieHust yueOHoW (u3nyeckoil 3aiauu (CpaBHEHHE
HECKOJIPKUX BapHaHTOB pEIIeHHs, BBHIOOp Hamboyiee TMOAXOJIIEI0 C  yIETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCcKue AeiiCTBUS.

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIUII HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY ONBIT, HECJOXKHBIM (hr3nyecKuii
SKCIIEPUMEHT, HeOO0IbIIOE HCCeI0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHUBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpMAIMIO, MOJIYYEHHYIO B XOJE
WCCIIETOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeEllliee pa3BUTHE (U3MYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh PA3IMYHbIE METOMBI, WHCTPYMEHTHI W 3alpochl TpU IOUCKE W OTOOpe
MH(POPMAIIUK WU TAHHBIX C YIETOM MPEUIOKEHHON YIeOHOM PU3NIecKO 3a/1auH;
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HHOOPMAIMIO Pa3THIHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEJIBHO BBIOMPATh ONTHMAaJIbHYIO (opMy mpencTaBiieHUs HHQOpMAIMKH U
WUTIOCTPUPOBATh pEIIacMble 3aJadyd HECIIOKHBIMA CXEMaMH, JUarpaMMamMH, WHOH
rpaduKoi U UX KOMOMHAIUSMHU.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B X07ie 00CyX/1eH!s] y4ueOHOro MaTepualla, pe3ybTaToB JabopaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOINPOCHI IO CYLIECTBY 00CYKJaeMON TeMbl U BBICKA3bIBATh HJIEH, HALIEJICHHBIC
Ha pelleHue 3a/1a4u U NoAJepKaHne 0JaroenareIbHOCTH OOIEeHHS;

COMOCTABIATh CBOM CYXKJICHHMS C CYXKICHMSIMM JpYrMX YYacTHHKOB JIMaJIora,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3ULINH;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;

NyoJIMYHO  TPEACTaBIATH  PE3yJAbTaTbl  BBINOJHEHHOTO  (PU3MYECKOTO  OIbITa
(3KcIIepUMeHTa, UCCIIe0BAHMS, TPOCKTA);

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBUAYyaJIbHOU pabOThl MpU
pelIeHN KOHKPETHO! (pU3nYecKoil pooiemMsl;



® [IPUHHMMATh LEIU COBMECTHOM JEITEIBHOCTU, OpPraHU30BBIBATH JCHUCTBUSA MO €€
JOCTH>KEHHIO: PaCIpedeiaTh POJu, 00CYXKJaTh MPOLECCHl U Pe3yibTaTbl COBMECTHOM
paboTel, 000011aTH MHCHHSI HECKOJIBKUX JTFO/ICH;

® BBINOJHATH CBOIO YacTh pabOThl, JOCTUras KaueCTBEHHOTO pe3yibTaTa MO CBOEMY
HANPABJIECHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YIEHAMH KOMaH/IbL;

® OIICHMBATh Ka4e€CTBO CBOETO BKJIAJIa B OOIIUI MPOMIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIIbHbIC y‘leﬁl—[ble JeHCTBUS

Camoopranmu3anus:

® BBISBIATH MPOOJIEMBI B JKM3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOMIMX YISl PEIICHUS
(bu3nyecKux 3HaHU;

® OpUEHTHUPOBATHCA B PA3IMYHBIX TMOJXO0JAaX NPHUHATUS PEIICHUH (MHIWBUIYAIbHOE,
TIPUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIIEHUN TPYIIOi);

® CaMOCTOSATEIbHO COCTaBJIATh AQITOPUTM pElIeHUs (QU3MYEeCKOM 3ajaud WIM IUJIaHa
HCCIIEIOBAaHUS € Y4YETOM UMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MIpeiaracMbie BApHAHTHI PEIICHUI;

e jienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

e JaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U MpeJyiaraTh IjiaH e€ U3MEHEHUs;

® OOBSICHATH MPUYMHBI JOCTUXKEHUS (HEAOCTH)KEHHS) PE3ylIbTaTOB AESTENbHOCTH, AAaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBHI B JEATEIHHOCTH (B TOM YHCII€ B XOJI BBIMOJIHEHHS] (PU3NYECKOTO
UCCIIEIOBAaHUSl WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBIIUXCS
CUTYaIu}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

® OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSIM;

e cTaBUTh ceOsS Ha MECTO JAPYroro uejoBeKa B XOJe CIopa WM TUCKYCCHU Ha HAYYHYIO
TE€MY, IOHUMaThb MOTUBBI, HAMEPEHUS U JIOTUKY PYTOro;

e [pu3HaBaTb CBOE MpaBO Ha OWMOKY MpU pelmeHuH (U3MYECKUX 3ajad WU B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MIPABO APYTOro.

PaGouas mporpamma mo ¢usuke paspaboraHa ¢ yuérom Paboueil mporpammbl BOCIUTAHUS
I'BOY «Ipumopckas mkona HoBoa3oBCKOro m.o.».
BocnurareabHblii noTeHualx npeamera «PU3KKay peau3yeTcs yepes:

— TIpUBJICYEHHE BHUMAHHUS OOYYAIOLIMXCS K IIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3aliio padoThl € TOMy4yaeMoOil Ha ypOKe COIHMAIbHO 3HAYMMOMN
uHpOpMaIed — UHUIIMAPOBAHKUE €€ 00CYK/IeHHs, BbICKa3bIBaHUS O0YYaIOIIMMUCS CBOETO
MHEHHUS 110 €€ MOBO/TY, BEIPAOOTKM CBOETO OTHOIICHUS K HEM;

— JIEMOHCTpAILMI0 O0YYaromMMCSl TPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TOBEICHUS,
MIPOSIBIICHUSL YEJIOBEKOJIIOOMS U JT0OpOCEpIeUHOCTH, depe3 MOoA00p COOTBETCTBYIOLIMX
TEKCTOB JJISl YTEHUS, 3aJay JJIs PelIeHHs, MPOONEeMHBIX CUTyallud Ui OOCYKICHHS B
KJ1acce;

— TpUMEHEHHEe Ha YpOKEe MHTEPAKTHBHBIX (opM paboTel ¢  OOy4aroIUMUCS:
MHTEIUIEKTYalIbHBIX UTP, CTUMYJIHPYIONIUX MMO3HABATEIBHYI0 MOTHBALIUIO OOYYaIOIIUXCS;
JTUIaKTUYeCKOTO Tearpa, T/e TOJY4YeHHbIE Ha YpOKE 3HAHHWA OOBITPHIBAIOTCA B
TeaTPAIbHBIX TIOCTAHOBKAX; IUCKYCCHUH, KOTOpHIE NAIOT OOYYaroIIMMCS BO3MOXKHOCTH



pUOOPECTH OTIBIT BECHUSI KOHCTPYKTUBHOTO JMAJIOTA; TPYIIIOBOM PabOTHI Wi pabOThI B
napax, KOTopble y4aT 0OyJaroluxcsi KOMaHIHON paboTe W B3aUMOJCHUCTBHIO C IPYrUMHU
00yJaroIMMMUCS;

— MHUIMHMPOBAHHE U TOJUICP)KKY HCCIIEIOBATEIBLCKON NEATENbHOCTH 00YJaIOIUXCs B pPaMKax
pea3aluy UMH WHIUBUAYAIGHBIX U TPYIIOBBIX HUCCIEAOBATENBCKUX MPOEKTOB, YTO JACT
OOyJaroUIMMCsl  BO3MOYKHOCTh ~ MPHUOOPECTH  HABBIK  CaMOCTOSITEIBHOTO  PEIICHHUS
TEOPETUYECKON TMPOOIEMBbl, HAaBBIK TEHEPUPOBAaHUS W O(OPMIICHUS COOCTBEHHBIX HICH,
HaBBIK YBOKUTEIHFHOTO OTHOIICHHS K YYKHM HIesM, o(pOpPMIICHHBIM B paboTax ApYrux
WCCIIeIoBaTeNeH, HaBBIK ITyOJMYHOTO BBICTYIUICHUS TIEpe]] ayIUTOPUEH, apryMEHTHPOBAHHS
Y OTCTauBaHUS CBOEH TOUKH 3PEHUSL.

NPEAMETHBIE PE3YJIbTATBI

K koHny oOydenuss B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BaTh TOHATHUS: Macca W pa3Mepbl MOJICKYI, TEIJIOBOE JBIKEHHE aTOMOB W
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPUCTAJUIMYECKHE W aMOpQHBIE Tena,
HACBIIEHHBIA ¥ HEHACHIIICHHBIN Iap, BIAKHOCTh BO3/AyXa, TEMIIepaTypa, BHYTPCHHSSA
SHEprusi, TETUIOBOW JBHUTATENlb, JJIEMEHTAPHBIN SJICKTPHUSCKUN 3apsil, JIEKTPHUIECKOe
T10JIe, IPOBOIHUKH U JUDJICKTPHUKH, IOCTOSTHHBIN MEKTPUICCKUI TOK, MAarHUTHOE T10JIC;
pa3nuyath SIBJICHUS (TEIUIOBOE paCIIMpEHHE M C)KaThe, TeIulonepeaada, TerioBOe
paBHOBECHE, CMauYMBaHWE, KAMMJUTSIPHBIC SBJICHUS, HCITAPCHIE, KOHICHCAIHS, TUTaBJICHUE,
Kpuctaum3anus  (OTBEpACBaHWE), KHUIIEHWE, Terulonepeaada (TErIONMpOBOJIHOCTb,
KOHBEKIIUS, W3JIydeHHUE), OJICKTPHU3aIMsi TeJl, B3aWMOJCHCTBHE 3apsloB, JCHCTBHS
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHWCTBHE MarHUTOB, ICHCTBUE
MarHWTHOTO TIOJISI HAa TIPOBOJHHUK C TOKOM, SJIEKTPOMArHUTHAST WHAYKIIHS) 1O OTIMCAHUIO
UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX JaHHOE (hru3ndeckoe
SIBJICHHE;

pacro3HaBaTh MPOSIBICHHE WU3YYEHHBIX (DU3MUYECKHX SIBICHUN B OKpYXKArOIleM MUpE, B
TOM uuclie (PU3MYECKHE SIBICHUS B MIPUPO/JIC: TOBEPXHOCTHOE HATSDKEHHUE M KAIMIUISIPHBIC
SIBIICHHS B IPUPOJIC, KPUCTAIUIBI B MpHpoJie, n3nydeHue CoiHIla, 3aMep3aHue BOJAOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYCCKHE SIBIICHUS B
atMocdepe, EKTPUUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE IoJie 3eMiu, Apeid
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIA JUIS KU3HU Ha 3emiie, MOJIIPHOE CUSHHUE, TPU ITOM
MEPEeBOJNUTh TPAKTHYECKYI0 3aJady B YUeOHYIO, BBIJCIATH CYIIECTBCHHBIC CBOICTBA
(mpu3Haku) PU3NYECKUX SBIICHUIA;

OIKCBHIBATh U3YyYCHHBIC CBOMCTBA Tel M (PU3MUECKHE SIBICHHS, WUCHOJB3Ys (U3NYCCKUC
BEJIMUUHBI (TEMIepaTypa, BHYTPEHHsSI OSHEpPIrHs, KOJMWYECTBO TEIUIOTHI, yIeIbHAs
TEINIOEMKOCTh ~ BEIIECTBA, yJACNbHAs  TEIUIOTAa IUIABJICHHUS, yJelIbHAs  TEIUIOTa
napooOpazoBaHusi, yAedbHas TEIJIOTa CTOpPaHHs TOIUINBA, KOA((OUIMEHT MOJIE3HOTO
JNEHCTBHUS TEMJIOBOM MaAIIMHBI, OTHOCUTENIbHAs BJIAXKHOCTh BO3/lyXa, OSJICKTPUUYECKUUN
3apsif, CUiia TOKa, DIIEKTPUUYECKOE HAIMpPSIKEHHE, CONMPOTHBIICHUE MPOBOJHUKA, YAEIbHOE
COTPOTHBIICHUE BEIIECTBA, paboTa U MOIIHOCTH DJEKTPUUECKOTO TOKA), MPU OMHCAHUU
MPaBUWJIBHO TPAKTOBaTh (DM3MUYECKUN CMBICT HCIOIb3yeMbIX BETUYMH, 0003HAUYCHUS U
€IUHULBI  (QU3MYECKUX BEJIUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO



(GU3NYeCKyl0 BETUMYMHY C JAPYTUMH BEJIMYMHAMHU, CTPOUTH TIpaduKd H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS M MPOLIECCHI, UCTIONb3Ysl OCHOBHBIC
MIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUYECKOM TEOpUU CTPOEHHS BELIECTBA, IPUHIIMII
CYNEPIO3ULMH N0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma
JUId ydacTka 1enu, 3akoH Jxoyns—JIeHua, 3aKkoH COXpaHEHUs SJHEPT UM, IIPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHIECKOE BHIPAKCHHE;
OOBSICHATH (PU3MUYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallnuit
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H,
CTPOHTH OOBSICHEHUE U3 1—2 JIOTUYECKUX LIaroB ¢ OMopoil Ha 1—2 W3ydeHHBIX CBOICTBA
(bU3NYeCKUX SABICHUM, (PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauyd B 2-3 JEHCTBUS, HCIOJNB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33Jaul 3alMChIBaTh
KpaTKO€ YCJIOBUE, BBISBIISTH HENOCTAaTOK JAHHBIX Ul pEUIeHHs 3aJauyd, BBIOMpPATH
3aKOHBI U (pOpPMYIIbI, HEOOXOAUMBIE JUIsl €€ PELIeHMs], TPOBOJUTh PacuéThl U CPaBHUBATh
MOJIy4€HHOE 3HaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PU3MYECKUX METOJIOB,
WCIIOJIb3YSl  ONHCAaHWE HCCIEeNOBAaHUS, BBIACNATh IMPOBEPSIEMOE  IPEANOJIOKEHHE,
OIICHUBATh MPABUIILHOCTH MOPSIIKA IPOBEIEHUS UCCIIEIOBAHUS, JIENaTh BHIBOJIBI;
MIPOBOJIUTH OMBITHI M0 HAOMIOAEHUIO (PU3UYECKUX SIBJICHUM WM (GU3NYECKHX CBOWCTB Tel
(KanuIsipHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3JyXa OT €ro o0béma, TeMIeparypsl,
CKOPOCTH TpOIlecca OCThIBAHMSI U HATPEeBaHMs MPU H3IYyYEHHHM OT LIBETa H3JIydaromieu
(mornomaromieil) MOBEPXHOCTH, CKOPOCTh UCHAPEHHSI BOJBI OT TEMIIEPATYPHI KHIKOCTU U
IUIOINAAN €€ TOBEPXHOCTH, DJEKTpU3alUsl Tl U B3aUMOACHUCTBHE SIEKTPUYECKUX
3apsi/ioB, B3aMMOJAEHCTBUE MOCTOSIHHBIX MAarHUTOB, BHU3YalU3allsl MarHUTHBIX IOJIEH
MIOCTOSIHHBIX MAarHUTOB, AEHCTBUS MarHUTHOIO IOJI HAa MPOBOJHHUK C TOKOM, CBOICTBa
NIEKTPOMArHuTa, CBOICTBA HJIEKTPOABMUIraTelsl IOCTOSHHOTO TOKa): (OPMYJIUPOBATh
IIpOBEpsIEMbIE MPEAIOJIOKEHHs, COOUpaTh YCTAHOBKY U3 MPEATIOKEHHOTO 000pyJ0BaHNS,
OIMCBIBATH XOJ1 OTBITA U (POPMYIMPOBATH BBHIBOJIBL;

BBITNIOJIHATh TIPSAMbIE U3MEPEHUs TEMIepaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/yXa,
CHJIBl TOKAa, HANpsHKEHUS C MHCIOJb30BAaHMEM aHAJOTOBBIX IMPUOOPOB U JATYMKOB
(Gu3nyeckux BEIMYMH, CpPAaBHUBATh pE3YJIbTaTbl M3MEPEHMH C Y4ETOM 3aJaHHOM
a0COJIIOTHON MOIPEIIHOCTH;

IIPOBOJIUTH HCCIIEI0OBAaHUE 3aBUCUMOCTU OJHOM (pu3MuyecKod BETUUMHBI OT JAPYroil ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTHUBIIEHUS IPOBOJIHUKA OT €ro
JUIMHBI, IUIOLIAJM IONEPEYHOr0 CEUeHUs M YAEIbHOIO CONPOTHBICHHS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UIYIIEr0 4epe3 MPOBOJHHMK, OT HANPSDKEHUS Ha MPOBOJHUKE,
HCCIIEIOBAaHUE I[OCIIEOBATEIbHOTO U TMapaJlIeIbHOIO COEIMHEHWH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIE0OBaHUE, COOMPATh YCTAHOBKY W BBINOJHATH H3MEpPEHHs, CIeays
MPEUIOKEHHOMY IUIaHy, (PMKCHpOBATh PE3YJbTaThl MOJYYECHHON 3aBUCHUMOCTH B BH[E
TabauIl U TpaduKoB, A€NaTh BBIBOJBI M0 PE3yIbTaTaM UCCIIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (PU3MUECKUX BeNUYMH (yAelIbHAas TEIIOEMKOCTh
BEIIECTBA, CONPOTHUBICHUE MPOBOJHHMKA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBaTh ~ M3MEpEeHHs, COOMpaTh OSKCIEPUMEHTAIbHYI0  YCTaHOBKY, CIEays
MIPEI0KEHHON HHCTPYKLMH, Y BBIYUCIIATh 3HAUYEHUE BEJTUUYHHBI;



coOmoarh TpaBUia TEXHUKM Oe3omacHOCTH mpu  paboTe ¢ J1abOpaTOPHBIM
obopynoBaHueM;

XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS U3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha WX OMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIJICHUS IOMOB, THIPOMETP, MTapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUUK IEKTPUUECKOU SHEpIuy,
AIIEKTPOOCBETUTENIbHBIE MPHOOPBI, HArpeBaTeNbHBIE AIIEKTPONPUOOPH  (TpUMEpHI),
AIIEKTPUYECKHE TPEIOXPAHUTEIH, JJIEKTPOMArHUT, OAIIEKTPOIBUraTeNb IOCTOSHHOTO
TOKa), WCIOJB3yd 3HAHUS O CBOWCTBAX (PHU3MUYECKUX SBJICHUH H HEOOXOIMMBIE
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUUECKUE YCTPONCTBA M U3MEPUTEIIbHBIE TPUOOPHI IO CXeMaM
Y CXEeMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHErO CrOpaHWs, OAIIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI
AIIEKTPUYECKHX IIETIEH ¢ MOCIIeA0BaTeIbHBIM H TTapaJUIeIbHBIM COCTMHEHUEM DIIEMEHTOB,
pasznuyasi ycIoBHBIE 0003HAUYEHUS SJIEMEHTOB IEKTPHUYECKHX IIETICH;

NPUBOJUTh HOpUMEphl (HAXOAUTh HH(OpPMALKMIO O HpHUMeEpax) MPaKTHYECKOTO
WCTIONIb30BaHUSl (U3MUECKUX 3HAHWKW B TOBCEJHEBHOW JKM3HU Ul OOECIedeHUs
0e30mMacHOCTH Tpu OOpalieHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHUS 37I0POBbsSI M COOIIIOJICHHUST HOPM DKOJIOTHUECKOTO TIOBEJICHUS B OKPY’KaIOMIeH
cpene;

OCYIIECTBIISAITH OUCK WH(popMarmu (pu3mdeckoro cojaepkanus B MIHTepHETE, HA OCHOBE
UMEIOIINXCS 3HAHWA M TYTEM CpaBHEHHsS JOTOJHHUTEIBHBIX HMCTOYHHKOB BBIJICISATH
WHPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTHBOPEYUBON MITH MOXKET OBITH HEJIOCTOBEPHOMH;
UCIOJb30BaTh NPH BBINOJHEHUH YYEOHBIX 3a/JlaHUN HAy4YHO--TIOMYJISIPHYIO JINTEPaTypy
(GU3NYeCKOro coJepKaHusl, CIIpaBOYHbIE MaTepUaibl, pecypchl cetu MHTepHer, BaaneTh
npuéMaMi  KOHCIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMM W3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE W KpaTKHE YCTHBIE COOOImeHus, o00001as
MHGOpPMALMIO U3 HECKOJIBKMX HCTOYHMKOB (PM3MUYECKOTO COJEpKAHUSA, B TOM 4YHCIE
yOJIMYHO MPEJCTABIATh Pe3yIbTaThl IPOSKTHOM UIIM MCCIEI0BATENbCKOM AEATENbHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA ammapar Kypca (QU3HUKH,
COIIPOBOKJATh BBICTYIUICHUE MPE3EeHTALUEH;

IIPU BBINOJIHEHUM YYEOHBIX IIPOEKTOB M HCCIEAO0BAaHUM (U3NYECKUX MPOLECCOB
pacripesiesiaiTe O0SI3aHHOCTH B TIPYIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CJIEZIUTH 32 BBIIIOJHEHUEM IUIaHa JeHCTBUN U KOPPEKTUPOBATh €ro, aIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ B JEATENBHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHHMKATHBHOE

BSaHMOHeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCliaTb KOH(bJ'II/IKTbI.



COJEPKAHUE OBYYEHUA
8 KVIACC

Paznen 6. TenioBble siB1eHHS.

OcHOBHBIE TIOJIOXKEHHST MOJICKYJISIPHO--KUHETHYECKON TEOpUHU CTPOEHHUs BemecTBa. Macca u
pa3Mepsl  aToMOB W MOJICKYJI.  OmMBITBI,  MOATBEPXKIAIOIIAE  OCHOBHBIC  ITOJIOKCHHS
MOJICKYJISIPHO-KUHETHYECKON TCOPHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOro COCTOSHUM BemiecTBa. Kpucraimudyeckue u
amopdubie Tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKEHUM
MOJICKYJISIpHO--KUHETHYeCKOM Teopun. CMadynBaHWE W KaNMWULIPHBIE SIBJICHUS. TeIioBoe
pacIIupeHue u cxxarue.

Temneparypa. CBs3b TeMImepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMDKCHHS YaCTHII.
Bryrpennss sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH dHEPTUU: TEIUIoNepeada U COBEPIICHUE
paboTel. BuJbI TeruIonIepe1aun: TEIIONPOBOIHOCTh, KOHBEKITUS, H3TyUYCHUE.

KomnuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BeIIeCcTBa. TemiooOMeH H TerIoBOe
paBHOBecHe. YpaBHEHHE TeEIUIOBOTO OanaHca. IlmaBineHwe u OTBepACBaHWE KPHUCTALITUYCCKUX
BEIIECTB. YJenbHas TemioTa IaBieHus. I[lapooOpazoBanme wu KoHAeHcarus. Vcnapenwe.
Kunenue. VYnenbHas Ttemnora mnapooOpa3oBaHMs. 3aBHUCHUMOCTh TEMIIEPATypbl KHUIIEHHUS OT
aTMOC(hepHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEMJI0Ta CTOPaHUSL.

[Ipunnumer  pabotel TeruioBbix naBurarenedd KIIJI TtemmoBoro nBurarens. TeruoBbie
JIBUTATEIN U 3alllUTa OKPYXKAIOUIe cpebl.

3aKOH COXpaHEeHHUs U MPEeBPALLEHHs SHEPTUU B TEIUIOBBIX MPOIECcCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JTBHKCHUS.
Ha6mronenue quddysun.
Habmonenue siBjaeHU cMayrBaHUS M KaWJUTSIPHBIX SIBJICHHIM.
Habmroienue TeminoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna nu3mMepeHus: TeMIepaTypsbl.
Buner Teronepenayu.
OxnaxkJieHue Mpu COBEPIICHUHN PAOOTHI.
Harpeanue npu coBepiieHUN pabOThl BHEUTHUMH CHUIIAMH.
. CpaBHeHUE TEIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
. Habnmonenue xuneHus.
. Habnonenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mopenu TEIUIOBLIX ABUTATEIIEH.
Jlabopamopusie padomot u onvimel.
1. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISIPHOTO MPHUTSIKEHUS.
2. OTmbITHI MO BRIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM UITU caxapa.
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3. OmnbITHI 11O Ha6JIIO,[[CHI/IIO TCIIJIOBOT'O pacCliupCHUA Ira30B, JKHIKOCTEH U TBépI[BIX TCII.



4. Ornpenenenue 1aBJIeHUs BO3yXa B OaJJIOHE IIMPHULIA.

5. OneIThl, JIEMOHCTPHPYIOUIME 3aBHCUMOCTh JaBJICHHS BO3JyXa OT €ro oo0béMa u
HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THUIOTE3bl JMHEHWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA IKHJIKOCTH B
TEPMOMETPHUECKOH TPyOKE OT TeMIIepaTyphI.

7. HaOmroneHne u3MEHEHHs] BHYTPEHHEW SHEpPrUU Tejla B pe3yiabTaTe TeIionepenadd U

paboTHl BHEIIHUX CHIL.

8. HccnenoBaHue sSBJICHUS TEIIOOOMEHA MTPH CMEIITMBAHUK XOJIOTHOW M TOPSYCH BOIBI.

9. OmpeneneHue KOJUYECTBA TEILIOTHI, IOJYYEHHOTO BOJOH MPHU TEIIOOOMEHE C HAarpeThiM

METAJUTMYECKUM [TATUHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiecca UCHapeHHUs..

12. Onpenenenrne OTHOCHTEIBHOM BIAKHOCTH BO3yXa.

13. Onpenenenne yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Paznen 7. DiiekTpuyeckne U MATHUTHBIE SIBJIEHHS.

Onektpuzanus Ten. JIBa poaa 3JMeKTpUUYECKUX 3apsioB. BzanmonelcTBre 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTb CHUJIBI B3aMMOJICHCTBHS 3apsDHKEHHBIX TENl OT BEJIMYHMHBI 3apsIOB U
PACCTOSTHUS MEXKTy TEIaMu).

Onektpuyeckoe mosie. Hampsok€HHOCTh dIEKTpUYecKoro mojs. [IpuHImmm cymeprno3uiuu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudueckux 3apsiioB. DIeMEHTapHbBIN AIeKTprudeckuil 3apsaa. CTpoeHue aToma.
[TpoBOIHMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHIT TOK. YCIOBHS CYIIECTBOBAHUSI 3JEKTPUUYECKOTO TOKa. McTouyHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSX U ra3ax.

OnekTpuyeckas 1nenb. Cuima TokKa. OJjekTpuueckoe HampsbkeHwe. ComnpoTHBIICHUE
NMPOBOJIHUKA. YJENbHOE CONMPOTHBIECHHE BemecTBa. 3akoH Owma 1Id  ydacTka  IENu.
[TocnenoBarenpHOE U NApAILIEIBHOE COEUHEHUE IPOBOJHUKOB.

PabGoTa u MOIIHOCTH AyeKTpUUecKoro Toka. 3akoH Jxoyns—JIeHna. DiaeKkTpudyeckue 1enu u
MOTpeOUTENH dIEKTPUUECKOi 3Hepruu B OpiTy. KopoTkoe 3aMbIkaHue.

[locrosiHHbIE MarHuThl. B3aumonelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe ToOJIe.
MaruauTHO€E 1oJie 3eMJIM M €ro 3Ha4eHue s Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHoe noJie
NEKTPUUECKOTo ToKa. [I[puMeHeHne 2JIeKTpOMarHuToB B TeXHUKE. JIefICTBUE MarHUTHOTO MOJIs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUIATEIb IOCTOSTHHOTO TOKa. Vcronbp30BaHNe 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Papaznes. SBneHue  snekTpoMarHUTHOM — umHaykuuu.  [lpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl TMOMyYEHUS JIEKTPUYECKOW HHEPruu. OJNEKTPOCTAHIIMM Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DnekTpu3anus Teil.

JIBa pojia ANEeKTPUUECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCeTpOUCTBO U IEHCTBUE DIIEKTPOCKOTIIA.

DneKTpocTaTU4YeCcKas UHIYKIHUA.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

ok wnPE



MoienupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJISL.
M cTouHuky NOCTOSIHHOTO TOKA.
JIeNCTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KHJIKOCTH.

. ['a30BbI111 pazpsn.

. I3MepeHue cuiibl TOka aMrepMeTpoM.

. I3MepeHue aneKTpuyecKoro HanpsHKEHUS BOJIBTMETPOM.

. Peocrar u mara3uH cOnpOTHBIICHUN.

. BzaumoelicTBue MOCTOSIHHBIX MarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH PA3ICIICHHs TIOJI0COB MATHUTA.
. MoienupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nose Toka. JJIeKTpOMarHur.

. JlelicTBME€ MarHMTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

. DNeKTpOIBUraTeNlb NOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HallPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBEHUS.
. DIIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

ONEITEL IO Ha6J'IIO)IeHI/IIO QJICKTPU3aluu TCJI HHHYKHHeﬁ " IIpHU COITPUKOCHOBCHHWHN.
I/ICCJ'IGJIOBaHI/Ie HeﬁCTBHﬂ SJICKTPUYCCKOTO IMOJIA Ha MPOBOJHUKH U JUIJICKTPHUKHU.
CoOopka u mpoBepKa pabOThI AMEKTPHUIECKON IETH MOCTOSHHOTO TOKA.

W3mepeHune u peryimupoBaHue CHIIBI TOKA.

W3mepeHune u peryimupoBaHnie HAIPSHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, WAYILETO Yepe3 Pe3UCTOpP, OT COMPOTHUBICHUS

pe3UCTOpa U HAMIPSDKEHHS HA PE3UCTOPE.

OHBITI)I, ACMOHCTPHUPYIOIIHWEC 3aBUCUMOCTD SJICKTPUUCCKOT'O COIIPOTHUBJIICHHUA IIPOBOJHHUKA

OT €TI0 AJIMHBI, IIOIIaau IMOIIEPECUYHOro CCUCHUA U MaTepuaa.

HpOBepKa ImpaBujia CJIIOKCHHA HaHpH)KeHI/Iﬁ IIpu 1MOCJI€A0BATCIIBHOM COCAMHECHUN ABYX

PE3UCTOPOB.

[IpoBepka npaBuiia /i CUJIbI TOKA MIPH MAPAIJICIIBHOM COSIUHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UITYIIET0 Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIACIIEMON Ha pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, UAYIICTO 4YCPE3 JIAMIIOYKY, OT HAIIPSKCHUA Ha

HEW.
Omnpenenenue KIIJ[ narpeBarensi.
HccnegoBanue MarHuTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MArHUTOB.

I/IzyquI/Ie MAarouTHOro TIoJis1 TIOCTOAHHBIX MArHuTOB IIpU HUX 06’beI[I/IHeHI/II/I 151

pasaCIICHUU.
HccnegoBanue neiicTBUS QJICKTPUYICCKOTO TOKA HAa MATrHUTHYIO CTPCIJIKY.

OHLITH, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL CHJIbI B3aHMOJCUCTBHUS KaTyIIKH C TOKOM H

Mar"auTa OT CUJIbl TOKAa 1 HAaITPpABJICHUA TOKA B KaTYIIKE.
I/IzyquI/Ie JIECTBHUS MAarHUTHOTO IIOJIS Ha IMPOBOJHUK C TOKOM.
KOHCprI/IpOBaHI/IC " U3YUCHUC pa6OTBI QJICKTPOABUT ATECIIA.



20. Usmepenue KI1/{ anexkTpoaBuraTenbHON YCTaHOBKH.
21. OnpITHI TO WCCIEAOBAHHUIO SIBICHUS DIEKTPOMArHUTHOM WHAYKIMU: HCCIEI0BAHUE
M3MEHEHHI 3HaYCeHHUs ¥ HAIPaBJICHUS UHIYKIIMOHHOTO TOKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3y4yenue GU3NKN Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHMs HAIPABICHO Ha JOCTHKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U IPCAMCTHBIX O6p330BaTeJII>HI)IX PE3YJIbTATOB.

B pesymbrate wu3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus Yy

oOyyaromerocst OyyT cOpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

[J mposiBieHHE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHMCKON (U3MUECKON
HAyKU,

(] IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(U3UKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[J rOTOBHOCTBH K AKTUBHOMY Y4YaCTHUIO B O6Cy>I(I[eHI/II/I O6I_HeCTBeHHO 3HAYUMbBIX U I3THYCCKHUX
po0ieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

[J oco3HaHHUE BaXXHOCTH MOPaJIbHO--3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

(] BOCHpHSTHE ICTETHYECKUX KayecTB (M3MYECKON HAayKu: €€ TrapMOHHUYHOIO MOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

[J oco3HaHMe IEHHOCTH (U3NYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa MO3HAHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHhI;

(] pa3BUTHE HAYYHOU JTH0003HATEIHHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM 1eATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M SMOIMOHAJIBLHOIO 0J1ATONOJIy YU

[J oco3HaHHE IIEHHOCTH 0€30IacHOro o0pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BAYKHOCTH MpaBujl 0€30MacHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOTrax, C SJIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBUSX;

[J chopMHUPOBAHHOCTH HaBbIKa pe(IeKCHH, IPU3HAHKE CBOETO MpaBa Ha OUIMOKY M TaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

[J akTHMBHOE y4yacTHE B PELICHHH MPAKTUYECKUX 3a7ay (B paMKaxX CeMbH, 00pa30BaTeIbHOMN
OpraHu3aliy, ropoia, Kpasi) TEXHOJIOTUYECKON U COIMATbHON HAIIPAaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;

[J uHTEpecC K MPaKTUYECKOMY U3y4eHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3HKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

[J opueHTanMss Ha TNpUMEHEHHE (UIMUECKUX 3HAHMM [Js pelIeHus 3aJady B 00IacTH
OKpYXarolllel Cpe/ibl, TUITAHUPOBAHUS TOCTYIKOB M OLEHKH MX BO3MOXXHBIX MOCIEACTBUI IJis
OKpY’Karollen Cpeibl;

[J oco3HaHue II00aTBHOTO XapaKTepa KOJOTHYECKUX MPOoOIeM U MyTeil UX penieHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOJHON cpeabl:



e [J moTpeOHOCTh BO B3aUMO/ICHCTBUU MPH BBHITIOJHEHUH HCCIEIOBAHUN U MPOEKTOB (PU3NUECKOM

HAaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY X 3HAHUAM APYIUX;

e [ MOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO 1EATEIBHOCTD;

e [J moTpeObHOCTP B (pOpMUPOBAHMM HOBBIX 3HAHWUU, B TOM 4YHCIE (HOPMYIHPOBATH WJEH,
MOHATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUIX;

e [] oco3HaHue 1eULIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [J myaHMpOBaHUE CBOETO PA3BUTHS B IPUOOPETEHNH HOBBIX (PM3NUYECKUX 3HAHUM;

e [J cTpemiieHHE aHATM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPHUPOIBI, OOIIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] OmEHKA CBOMX JIEHCTBUH C Y4ETOM BIMSHUAS Ha OKDPYKAIOIIYIO CpPEIy, BO3MOXKHBIX
TJI0OAIBHBIX TTOCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs mporpaMMel 1o (pu3uke Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuatomerocst OyayT chopMUpOBaHBI MeTampeaMeTHbIe Pe3yJbTaThl, BKJIIOYAIONINE
IIO3HABATCJIbHBIC YHUBCPCAJIBHBIC y’—Ie6HI)Ie ﬂeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHHUBCPCAJIBHEBIC
yueOHbI€ IeNCTBUS, pEryIsITUBHbIE YHUBEPCATIbHbIE YUeOHbIE IEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBuA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKU 0OBEKTOB (SBICHHIA);
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KIACCUPUKAIIMK, OCHOBAHHS Uil 0000IICHUS U
CpaBHEHWS,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpuBaeMbIX (hakTaxX, JaHHBIX U
HaOJIOICHUSX, OTHOCSIINXCS K (PH3UIECKUM SIBIICHHSIM;

BBISBJISITh TIPUYMHHO--CJICICTBCHHBIC CBSI3W TPH HM3YyYCHUW (DU3HUECKUX SIBICHUN U
MPOIIECCOB, JIeNaTh BBHIBOABI C HCIOJB30BAaHUEM JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX (PHU3UUYCCKUX BEITHUYHH,
CaMOCTOSITEIPHO BBIOMPATh Croco0 pemieHust yueOHoH (u3MYecKoi 3aaaun (CpaBHEHHUE
HECKOJIbKAX BapHaHTOB pEIICHHs, BBHIOOp Hamboyiee TMOAXOJAIIETO0 C  y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBrble ncciienoBareibcKue AeiCTBHSA .

HCII0JIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

MIpOBOAUTH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIJIAHY OIIBIT, HECJIOKHBIN CI)H?»PI‘ICCKHﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICAOBAHUC (1)I/ISI/I‘ICCKOI"O SIBJICHHA,

OLOCHUBATL Ha HNPUMCHHMOCTb U JOCTOBCPHOCTDH I/IH(bOpMaI_II/IIO, IMOJIYYCHHYKO B XOZIC
HCCIICAOBAaHU UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (I)OpMy.]'II/IPOBaTB O606H.ICHI/I$I " BBIBOJIBI IO PE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOILeHI/I$[, OIlbITa, UCCIICAOBAHMU,

IMPOTHO3UPOBATE BO3MOXKHOC JalIbHEHIIIEe pa3BUTHUC (1)I/ISI/II‘ICCKI/IX nponuecCoB, a TAKIKE
BbIIBUT'ATh ITPECATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:



NPUMEHATh Pa3IMYHbIE METOMAbI, MHCTPYMEHTHI W 3alpochl MpU IOUCKE U OTOOpe
nHGOpPMAIIMY WK TAaHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3nyecKkoi 3a1auu;
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH WH(OOPMAIMIO PA3THUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJbHYIO (OopMy mpencTaBieHUs HHGOpMAIMH U
WUTIOCTPUPOBATh peEIIaeMble 3aJadydl HECIOKHBIMH CXEMaMH, IuarpaMMaMu, WHON
rpaduKoi ¥ X KOMOMHAIUSAMHU.

KOMMyHHKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble aelcTBHUA:

B X07Ie 00CyX/IeH!s] Y4eOHOT0 MaTepualia, pe3yabTaToB Jab0PaTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI 110 CYLECTBY 00CYK/1a€MOI T€MBbI U BBICKA3bIBATh UJEH, HALIEJICHHbBIE
Ha pelleHue 3a/1a4M U MoAJepKaHue 0JaroxenaTeIbHOCTH OOIEHUS;

COMOCTABJATh CBOM CYXKJAEHHUA C CYXKICHUSIMH JPYIMX Y4YaCTHHKOB JHaJIora,
0OHapyXMBaTh pa3In4Ke U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M TUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTaBISTh  pPE3yJAbTaThl  BBINOJHEHHOTO  (PU3WYECKOTO  OIbITa
(3KCcTIepuMeHTa, UCCe0BaHus, IPOEKTA);

MMOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYATbHOW pabOTHI TpU
pElIeHNH KOHKPETHOHN (hr3nueckoil mpoOiaemsl;

MPUHUMATh L€ COBMECTHOM JIeATEJIbHOCTH, OPraHU30BBIBaTh JIEHCTBUS 1O €€
JNOCTHKEHHIO: paclpeiensiTh PoJjiu, OO0CYXAaTh IMPOLECChl U pe3yabTaTbl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBIMOJIHATE CBOIO 4acTh pPa0OTHL, JIOCTUTas KAaueCTBEHHOIO pe3yslbTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYIrMMH WIEHAMH KOMaH/Ibl;

OLICHUBAaTh KaueCTBO CBOErO BKJIAZA B OOLIMI MPOIYKT MO KPUTEPUSAM, CAMOCTOSTEILHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOAEHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIe 1eliCTBHS

Camoopranuszanmsi:

BBISIBIISITH MPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTYalUAX, TPEOYIOUIMX JIs pelieHus
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PA3JIMYHBIX [OAXO0JAX MPHUHATHS pelieHud (MHAWBUIYaTbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUIN IPYIIIO);

CaMOCTOSITEJIBHO COCTABJIATH AITOPUTM pelIieHdus (U3MUECKON 3aJayd WM IUIaHa
HCCIEIOBAaHUSI C Y4YETOM UMEIOMINXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeJiaraéMble BapUaHThI PEIICHUM;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBATHYIO OIIEHKY CUTYallMH U MpeJylaraTh MjaH e€ n3MEeHEeHMs;

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHUs) Pe3ylbTaTOB JEATEIbHOCTH, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJE B XOJI BBINOJHEHMS (DU3MUYECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYJHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;

CTaBUTHb ce0s1 Ha MECTO JPYroro 4ejloBeKa B XOJE CHOpa WIM JUCKYCCHM HAa HAyYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

NpuU3HaBaTh CBOE TMpaBO Ha OMIMOKY MPH pemIeHUH (HU3UYECKUX 3a1ad WIH B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

Paboyas mporpamma mo ¢usuke paspaboraHa ¢ yuérom Paboueii mporpammbl BOCITUTAHHS

I'BOY «lIpumopckas mkosna HoBoazoBCKoro m.o.».

BocnuraTeabHbli moTeHUMaJ npeamera «Pu3nKa» peamm3yercs Yepes:

— TIpUBJICYEHHE BHUMAaHUS OOYy4aroIIMXCSl K LEHHOCTHOMY AaCHEKTy M3y4aeMbIX Ha ypoKax
SBJICHUW, OpPraHW3alMI0 pPAabOTHI C TOJNYyJ4aeMOW Ha YPOKE COLMAIBHO 3HAYMMOM
MHpOpMaIel — UHUIIMUPOBAaHHUE €€ 00CYXK/IeHHs, BbICKa3bIBaHUS O0YYalOLUIMMUCS CBOETO
MHEHHUS 110 €€ MTOBO/TY, BEIpa0OTKU CBOETO OTHOIIEHUS K HEM;

— JIEMOHCTpALMI0 O0YYaroIMMCSl IPUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO IOBEJCHUS,
MIPOSIBJICHUSI YEJIOBEKOJIIO0MST U J0OpOCEpACUHOCTH, uYepe3 MOoJA00p COOTBETCTBYIOIINX
TEKCTOB JJIsl YTEHUS, 3a/Jay JJIS PEUIeHUs, MPOoOJEeMHBIX CUTyallud Uil OOCYKIEHUS B
KJ1acce;

— TpUMEHEHHEe Ha YpOKEe MHTEpPaKkTUBHBIX (GopM paboTel ¢  OOy4arOUIMMHUCS:
MHTEJUIEKTYaJbHBIX UTP, CTUMYJIHPYIOLIUX MMO3HABATEIbHYI0 MOTHBALIUIO OOYYaOLIUXCS;
JUIaKTUYECKOTO TeaTpa, TI/le IOJY4YeHHblE HA YpOKEe 3HaHHUA OOBITPHIBAIOTCS B
TeaTpalbHbIX TOCTAaHOBKAX; IUCKYCCHH, KOTOpbIE Aal0T OOYyYaroIMMCS BO3MOXKHOCTb
MIPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AWANIOTa; FPYNIOBOM paboThl WM pabOTHI B
napax, KOTopble ydaT oOy4aromuxcsi KOMaHJHON padoTe W B3aWMOJEHCTBHUIO C APYrUMH
00y4JaroIUMHUCH;

— MHULIUMPOBAHHUE U IMOJUIEPIKKY MCCIIEIOBATEILCKON NEATENBHOCTH 00yJarOIUXCsl B pPaMKax
pean3aluy UMM WHIUBUIYAIbHBIX U TPYNIOBBIX UCCIEAOBATENBCKUX MPOEKTOB, YTO JACT
OOyJarolIMMCsl  BO3MOYKHOCTb ~ IIPUOOPECTHM  HABBIK ~ CAMOCTOSTENBHOTO  PEIICHMS
TEOPETHUYECKON TMPOOJIEMBI, HABBIK TEHEPUPOBaHMS M OGOPMIICHUS COOCTBEHHBIX HIICH,
HaBbIK YB)KUTEJIBHOTO OTHOUIEHHS K YyXXHM HJIesM, 0(pOpMIEHHBIM B paboTax ApPYrux
uccreioBaTesiel, HaBbIK IyOJMYHOTO BBICTYIUIEHUS IIepe]] ayAUTOpUeH, apryMEHTHPOBAHMS
Y OTCTauBaHMs CBOEH TOUKH 3PEHMS.

MNPEIMETHBIE PE3YJIBTATbBI
K koHiy oOydyenuss B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOLIUXCS YMEHUI:

HCIIOJIb30BATh TIIOHATHUA: MACCa U PASMEPBI MOJICKYJI, TCIUJIOBOC JBUKCHHC aTOMOB U
MOJICKYJI, arperaTHbIC COCTOSAHHWA BCHICCTBA, KPUCTAJUIMYCCKUC U aMopchbIe TCIa,
HACBIILIEHHBIN U HCHaCBIIJ_IeHHHﬁ nap, BJIQXXHOCTb BO3[yXd, TEMIICpATypad, BHYTPCHHSA
QHCPI'ui, TEIIOBOM JABUTaTCIIb, SHCMCHTapHHﬁ BHGKTpI/I‘leCKI/Iﬁ 3apsad, SJICKTPUYCCKOC
I10JIC, ITPOBOJHUKU U JUIJICKTPUKU, ITOCTOSTHHBIN SHeKTpI/I‘IeCKI/Iﬁ TOK, MaroHuTHOC€ II0JIC,

pas3jiniaTtb ABJICHUSA (TeHJ'IOBoe pacupeHue M CXKaTue, TCIIonuepeaada, TCIIJIOBOC
PaBHOBECHUEC, CMaUUBaHUC, KAIIMWJUIAPHBIC ABJICHUA, UCITAPCHUC, KOHACHCAILIUA, TIJIABJICHUC,
KpucTtajuii3danusa (OTBepI[eBaHI/Ie), KUIICHHUEC, TCIlIonepeaada (TCHJ'IOHpOBO,[[HOCTB,
KOHBCKIIUA, I/I3J'Iy‘IeHI/Ie), QJICKTpU3anusa TECI, B3aHMO/ICHCTBUE 3apAa0B, JeNCTBUSA
QJICKTPUYCCKOTO0 TOKa, KOPOTKOC 3aMBIKAHUC, B3aHMMOJICHCTBHE MAar"dmToOB, JeficTBHE
MArtvTHOTO IIOJII Ha MPOBOJHUK C TOKOM, 3JICKTPOMAIHUTHAA I/IHIIYKI_II/IH) 10 OIIMCAaHHIO



UX XapaKTEePHBIX CBOKWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLINX JaHHOE (hrU3ndecKoe
SIBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXAloOIeM MUpe, B
TOM uuclie (pU3nYecKue SIBICHHUS B MIPUPO/JIC: TOBEPXHOCTHOE HATSDKEHUE M KalMUISIPHBIC
SIBIICHUS B IPUPOJIE, KPUCTAJUIBI B NIpUpoAe, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB,
MOpCKHEe Opu3bl, 00pa3oBaHME POCHI, TYMaHa, WHEs, CHEra, JJIEKTPUUYECKHE SIBICHUS B
aTMocdepe, 9NEeKTPHUYECTBO JKUBBIX OpPraHM3MOB, MAarHWTHOE TMoJie 3emud, Jpeid
[IOJIFOCOB, POJIb MArHUTHOIO MOJIA Ul JKU3HU Ha 3eMile, MOJIIPHOE CHUSHUE, IPU ITOM
[IEPEBOJIUTh MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBLIEISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakM) PU3HUECKUX SBICHUH;

OTIMCBHIBATh U3yYCHHBIC CBOMCTBA TeN M (PM3MYECKHE SIBICHUS, HCIONB3Yysd (hu3nyeckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI OJHEpIHs,, KOJUYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAEIbHAs TEIJIOTa IUIABJIEHUS, YyJA€IbHAas  TEjoTa
napooOpa3oBaHusi, yjAeidbHas TEIJIOTa CrOPaHMs TOIUIMBA, KOA(Q(QUIMEHT IO0JIE3HOrO
JNEMCTBUS TEMJOBOM MaIllMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3JlyXa, JJIEKTPUUYECKUUN
3apsj, CHiia TOKa, JIEKTPUUYECKOE HAINpsKEHHE, CONPOTUBIIEHUE MMPOBOJHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, paboTa U MOIIHOCTH 3JEKTPUUECKOTO TOKa), MPU OMHCAHUU
MPaBMWJIBHO TPAaKTOBaTh (PM3MUECKUN CMBICT HMCHOJb3YEMbIX BEJIWYHH, 0003HAYCHUS U
eAUHUIBI  (U3UYECKUX BEIWYMH, HAXOIUTh (QOPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BETUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKh H3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS U MPOLIECCHI, UCIOIb3ys OCHOBHbBIE
MOJIOKEHUSI MOJIEKYJIIPHO--KUHETHUYECKOM TEOpUU CTPOCHUS BEIIECTBa, MPUHIIUII
CYIEpIO3UIMH ToJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsja, 3akoH Oma
JUIA ydacTka 1end, 3akoH J[xoyns—JIeHa, 3aKkoH COXpaHEeHUs HEPTUH, NIPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTUYECKOE BBIPAKEHUE;
00BACHATH (pU3MUECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM UMCJE U B KOHTEKCTE CUTYallHii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbBIABIATh NPUYUHHO-CIEICTBEHHBIE CBA3H,
CTPOHUTH OOBSICHEHUE M3 1—2 JIOTMYECKUX IaroB C OMOPOM Ha 1—2 M3ydeHHBIX CBOMCTBA
(buznyecKux ABJICHUHN, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEII;

pemate pacu€THble 3agauyd B 2—3 [JCHCTBUS, HCIOJB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAOIIME (PM3MUYECKUE BEIMYMHBI: HA OCHOBE aHallM3a yCIOBUS 3aJa4yll 3aliChIBATh
KpaTKO€ YCIIOBHE, BBISBJISTH HENOCTATOK JaHHBIX JUIA PpEUIeHHs 3aJauyd, BBIOMpPATh
3aKOHBI ¥ (HOPMYIIbI, HEOOXOAUMBIE I €€ pelIeHHs], TPOBOAUTh PAcu€Thl U CPAaBHUBATH
MOJIy4eHHOE 3HAaYeHHEe (PU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIH (PU3UIECKHX METOJIOB,
WCIIOJIb3YSl  ONHCAaHWE HCCIENOBaHUS, BBIACNATH IMPOBEPSIEMOE MPEANOJIOKEHHE,
OIICHUBATh MPABUIILHOCTH MOPSIIKA IPOBEICHUS UCCIIEIOBAHMS, IEJIaTh BBIBOIBI;
MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUHN WM (GU3NYECKUX CBOMCTB TeJ
(KanuiIsipHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3JyXa OT ero o0b&ma, TeMIeparypsl,
CKOpPOCTH TIpOLIECCa OCThIBAaHUS U HArpeBaHUs NPU M3ITYYEHUH OT LIBETa M3ITydarolen
(mormnomaromnieil) MOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJIBI OT TEMIIEPATYPHI KUAKOCTH U
VIO €€ TOBEPXHOCTH, JJIEKTpU3alMsl TEN M B3aUMOJECHCTBHE DIIEKTPUYECKHUX
3aps/i0B, B3aUMOJCHCTBUE NOCTOSHHBIX MarHUTOB, BU3yaJM3al[dsi MAarHUTHBIX MOJEH
MOCTOSTHHBIX MAarHUTOB, JAEHCTBHS MarHUTHOTO TOJS HAa MPOBOJHHUK C TOKOM, CBOMCTBA



AJIEKTPOMArHMWTa, CBOMCTBA AIEKTPOABHUTraTeNsl IOCTOSHHOIO TOKa): (hopMyiaMpoBaTh
MIpOBEpSIEMbIE TPEATIOJIOKEHHS, COOMPaTh YCTAHOBKY U3 MPEATI0KEHHOTO 000pyI0BaHNS,
OTIMCBIBATH XOJI OTIBITA U (POPMYIHPOBATH BBHIBOJIBL;

BBITIOJIHATE TIPSMBbIE H3MEPEHUS] TEeMIepaTypbl, OTHOCHTEIBbHON BIAXXHOCTHU BO3/yXa,
CHJIBI TOKa, HANpSOUKCHUS C HCIIOJB30BAaHMEM aHAJIOTOBBIX NPUOOPOB M JIaTYUKOB
(GU3NYEeCKUX BEIMYMH, CpPAaBHUBATh pPE3YJIbTaThl HM3MEPEHHHA C Y4YETOM 3aJaHHOM
a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCHMOCTH OJHOW (DM3MYECKOW BEIMYMHBI OT JAPYroil ¢
WCTIOJIb30BAHMEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONIPOTHBIICHUS MPOBOJAHUKA OT €ro
JUTMHBI, TUIOMIAJM TOTIEPEYHOTO CEUEHHUS] M YAEIHHOTO CONMpPOTHBICHHS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, WIYIIETO Yepe3 MPOBOJHHK, OT HAINPSDKEHHUS Ha MPOBOJHUKE,
WCCIIeIOBaHUE TIOCTIEIOBATEIBPHOTO W TApPAIUIETHHOTO COEIWHEHHH TPOBOJHHUKOB):
TUTAHUPOBATh HMCCIIEOBAaHNE, COOMpATh YCTAaHOBKY W BBIMOJIHATH W3MEPEHUS, CIEHys
MPEUIOKEHHOMY TUTaHy, (PUKCHPOBATH PE3YNbTAThl TOJYYCHHON 3aBHCHMOCTH B BHE
TaOIHII U TPAQUKOB, IETaTh BBIBOIKI 110 PE3yIbTaTaM HCCICIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHHsI (PU3MUECKHX BeNUYMH (yAelbHAs TETIOEMKOCTh
BEIIECTBA, CONPOTHUBIICHHE MPOBOJHHUKA, PaboTa M MOIIHOCTH DJIEKTPUYECKOTO TOKA):
IUTAHUPOBaTh  HM3MEpPEHHs, COOMpaTh OKCIEPUMEHTAIBHYIO  yCTAaHOBKY,  CIEAys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHHBI,

coOnrofaTh MpaBWia TEXHUKH Oe3omacHocTd 1pu  pabote ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OTOPOH Ha UX OMHUCAHUS (B TOM YHKCJIE: CHCTEMa OTOIUIEHUSI JOMOB, TUTPOMETP, TapoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUYHK ANEKTPUYECKOM SHEpruu,
ANIEKTPOOCBETUTEIIbHBIE TPHOOPHI, HArpeBaTelIbHBIE JJIEKTPONPUOOPHI  (TIPUMEPHI),
JNIEKTPUYECKHE TMPEAOXPAHUTENH, JJICKTPOMArHuT, OSJIEKTPOJBUTATENh MOCTOSHHOTO
TOKa), WCIIOJB3ys 3HAHWS O CBOWCTBaX (PU3MYECKUX SBJICHUM H HEOOXOIUMBIE
(uznueckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI 110 CXEMaM
U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
NBUTATENh BHYTPEHHErO CropaHusi, »JJEKTPOCKON, pPEeocCTaT), COCTaBJIATH CXEMbl
ANIEKTPUYECKHUX IIeMel ¢ Mocae0BaTeIbHBIM U MapalieIbHbIM COCTUHEHHEM AJIEMEHTOB,
paznuyas ycloBHbIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX IIeTIeiH;

MPUBOJUTH TOpUMEpPHl (HAXOAWTh HH(OpPMALKMIO O TpUMepax) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MYECKUX 3HAHMM B TIOBCETHEBHOM >KU3HU s oOOecredeHus
0e30macHOCTH Tpu oOpalieHHMH ¢ NOpudopaMHd U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 3[J0POBBSl U COOIIOACHUS HOPM 3KOJOTUYECKOTO TIOBEICHUS B OKpYXKAIOIIeH
cpene;

OCYILIECTBIATh NOUCK MH(popMau (pusnueckoro cojepxanus B MIHTepHeTe, Ha OCHOBE
UMEIOIIKXCA 3HAaHUM M TyTEM CpaBHEHMs JONOJHUTENbHBIX HCTOYHMKOB BBIIENATH
UH(pOpMaIINIO, KOTOPast SBJISIETCS MPOTUBOPEUUBOM MM MOXKET OBbITh HEJOCTOBEPHOM;
UCIOJb30BaTh MPH BBINOJHEHUH YYEOHBIX 3a/JlaHUN HAy4YHO--TIONMYJISIPHYIO JINTEPaTypy
($U3MYeCKOro coJiepKaHusl, CIIpaBOUHbIE MaTepUaibl, pecypchl cetu MHTepHeT, BiaaieTh
npuéMaMi  KOHCIIEKTUPOBAHMs TeKCTa, NpeoOpazoBaHus HHPOpPMAUM M3 OJHOU
3HAKOBOW CHUCTEMBI B JPYTYIO;



co3/aBaTh COOCTBEHHBIE TNHCHMEHHBIE M KpaTKHe YCTHBIE COOOLIeHHs, 0000mas
WHPOPMAIMIO U3 HECKOJBKHX HCTOYHMKOB (H3MUYECKOTO COJCpKAHUSA, B TOM YHUCIIE
MyOJINYHO MPECTABIATH PE3yAbTAaThl IPOCKTHOM MIIM UCCIET0BATENBCKON NS TEILHOCTH,
IPU ATOM TI'PaMOTHO HCIIOJIb30BaTh WM3YYCHHBIN MOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIIPOBOXKIATh BBICTYIUICHHUE IIPE3CHTALUEH;

NpU BBIOJIHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUH (U3NYECKUX MPOILECCOB
pacrpeneniaTe OOSI3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3aJadyamH,
CJIEIUTH 32 BBIIIOJHEHUEM IIJIaHA JEHCTBUNA U KOPPEKTHUPOBATH €T0, aJICKBATHO OLIEHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIBI, BBICTPABAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTh Pa3pemaTh KOH(PIUKTHI.

TemaTu4eckoe IIIAHUPOBAHME

8 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE

Ne HaunmeHoBaHnue
(uu¢possie)

n/ | pa3sjeiaoB M TeM Becer | Konrpoasnnt | IIpakTuyeck
oOpa3oBarTe/ibHbIE

| NnporpamMmbl 0 e padoThI ue padoThl
pecypchl

Paznea 1. TensioBble AIBJIeHUSA

Crpoenue u bubnuorexa [IOK

11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
TelIoBLLe bu6moreka [IOK

1.2 21 1 5 https://m.edsoo.ru/7f4181
MTPOLIECCHI

ce
Hroro mo pazgeny 28

Pa3znen 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS

DIIEKTPUYECKUE
3apsibl. bubnuoreka [IOK
2.1 3apsKeHHbIE Tena 7 1 https://m.edsoo.ru/7f4181
U ux ce
B3aUMO/ICIICTBUE
IlocTosHHBIH bu6mmoreka [JOK
2.2 INEKTPUICCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHEL bubmuoreka [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
bu6mmoreka [JOK
ONEeKTpOMarHuTH
24 4 https://m.edsoo.ru/7f4181
ast MHAYKIUS co



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Uroro mo paznueny 37

PesepBHOE Bpems 3

OBLLEE

KOJIMYECTBO

YACOB IIO 68 3 14.5
[TPOT'PAMME

Kpurtepuu 1 HOpMbI OLICHUBAHUS Pe3yJIbTATOB Y4eOHOM

ACATECJIBHOCTH YYalllUXCH

Kputepuu orieHrBaHMs yCTHBIX OTBETOB YYaIIUXCS

OtmeTka «5»: ¢ yyamuiics oOHapyKMBaeT MpaBMWIbHOE MOHUMaHUE (PU3NYECKON CYIIHOCTH
paccMaTpuBaeMbIX SIBIIEHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, AaeT TOUHOE OIpe/IeJIeHUE U
HCTOJIKOBAHNE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPHUH, a TaK)Ke BEPHOE OMpeieleHne GU3NIECKUX
BEJIMYMH, UX €UHHI] U CIOCOO0B N3MEPEHMUS;

. MIPABUIILHO BBITIONHSET YEPTEKHU, CXEMBbI U Tpa(uKH, COMYTCTBYIONINE OTBETY;

. CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy, COTIPOBOXK/IAET PacCcKa3 CBOMMHU MPUMEPAMH,
yMeeT MPUMEHATh 3HaHUSI B HOBOM CUTYallH MU BBIMOJTHEHUN IPAKTUYECKUX 3a/1aHU;

. MOXXET YCTAaHOBUTH CBSI3b MEXJAYy H3y4aeMbIMU U paHee H3y4YeHHBIMH B Kypce

(U3UKK BOTIPOCAMHU, a TAK)KE C MATEPUAIIOM, YCBOCHHBIM TTPH U3YYCHUU APYTHX MPEAMETOB.

OTMmeTka «4»: - CTaBUTCSI, €CIIM OTBET YIAOBIETBOPSIET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha
OTMETKY «5», HO B HEM HE HCHOJB3YIOTCS COOCTBEHHBIH IUIaH paccKasa, CBOM IPUMEPHI, HE
MPUMEHSIOTCS 3HAHWUS B HOBOW CHTYyallMM, HET CBSI3U C paHee HW3yYCHHBIM MAaTEpUATIOM H
MaTepUaIOM, YCBOCHHBIM TP U3YYCHUU JAPYTHX MPEAMETOB.

Otmerka «3»: - cTaBUTCS, eciM OOJIbIIAs YacTh OTBETA YIOBIETBOPSIET TPEOOBAHUSM K
OTBETY HA OTMETKY «4», HO OOHApYXUBAIOTCS OTACIbHBIC MTPOOENbI, HE MPENATCTBYIONINE
JabHEHINIEMY YCBOSHHIO TPOTPAMMHOIO MaTepualia; yJalluhcs yMEeT MPUMEHSTh MOJyYCHHBIC
3HAHUS TPU PEUICHUU MPOCTHIX 3324 C UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYIHACTCS MPH
pelieHnu 3aaa4, TpeOyouux npeodpazoBanue Gopmy.

OtMmeTKa «2»: - CTaBUTCS B TOM Clly4yae, €CIIM yJalluiicss He OBNajesl OCHOBHBIMHU 3HAHUSMU
Y YMCHHUSIMU B COOTBETCTBUH C TPEOOBAHHUSIMH ITPOTPAMMBI.

Kpurtepuu orieHHBaHUS pe3yIbTaTOB BBIIIOJHEHHUS JIAOOPATOPHON pabOTHI

Otmerka «S5»: ywamuiicss BBINOJHSAET pabOTy B MOJHOM o00beMe ¢ CcoOMIoJIeHHEM
HE00X0AMMOM MOoCIe10BaTeIbHOCTH IPOBEICHUS ONBITOB U U3MEPEHUIA;

. CaMOCTOSITEJIbHO M pPallMOHAJIbHO MOHTHpPYET Heo0Xoaumoe o0OpydoBaHHE, BCeE
OTIBITHI MPOBOJIUT B YCIOBHSAX U PEXKHMMAX, 00ECIIEUMBAIOIINX MOJYyYEHNUE BEPHBIX PE3yIbTaTOB U
BBIBOJIOB;




. cobmromaer TpeboBaHUs 0€30MACHOCTH TPYA;

. B OTYETE MPABMWIBHO M aKKypaTHO JENIaeT BCE 3alHMCH, TAOJIHIbI, PUCYHKH, YEPTEHKH,
rpaduKy, BEIYUCICHHUS;

. 0e3 omMO0K MPOBOUT aHATN3 NorpemHocTel (st 8-10 kmaccos).

OTMeTKa «4»: BBITIOHEHBI TPEOOBAHUSA K OIICHKE «5», HO YUEHHUK JOIYCTHJI HEIOUETHl UIIH
HETpyObIe OIIMOKH.

OtMmetka «3»: pe3ynbTaT BHIIOJHEHHON YaCTH TaKOB, YTO MO3BOJISET MOTYYUTh IPABUIIHHbIC
BBIBO/IBI, HO B XO/I€ MIPOBECHUS OTBITA M U3MEPEHH OBUIH JOIYIIEHBI OIINOKH.

OTtmeTka «2»: pe3yabTaThl HE MO3BOJISIOT IOJYYHTh NPABUIBHBIX BBIBOJIOB; OIIBITHI,
M3MEPEHUs, BBIYHCIICHUS, HAOIOJCHUS NPOU3BOAMWINCH HEBepHO. Bo Bcex ciydasx OIIEHKa
CHHUKAETCS, €CJTM YUCHHUK He co0It01a1 TpeOoBaHM 0€301IacCHOCTH TPYy/Aa.

Kputepun oreHuBaHUS MUCBMEHHBIX KOHTPOJIBHBIX pabOT (yYUTHIBAECTCS, KaKyl 4YacTh
paboThl YUEHUK BBITIOJTHUI)

7-9 xnacchl

«3»: - BBITIOJTHEHBI BCE 331aHUS TIEPBOTO YPOBHS

«4»: - BBINIOJHEHBI BCE 3aJaHUS IIEPBOTO YPOBHSA U OJTHO 3aJlaHUE BTOPOTO YPOBHS

«5»: - MATh 33JJaHUN TIEPBOTO YPOBHS M BTOPOTO YPOBHS

Kpurepun onieHuBaHNs yMEHUN pelIaTh pacyETHBIC 3a1a4U

OtmeTka «5» - B JIOTUYECKOM pPacCyKJIEHUM M PEIIeHWH HeT OIIMOOK, 3ajada peleHa
paIrMoOHAIBHBIM CIIOCOO0OM.

OTmeTrka «4» - B JIOTMMECKOM PACCYKJIEHUM M PEIIEHUH HET CYLIECTBEHHBIX OIINOOK, HO
3ajjaya pelleHa HepalMOHAIbHBIM CIIOCOOOM MIIM JIONMYLIEHO He 0oJiee ABYX HECYIECTBEHHBIX
OLINOOK.

Otmerka «3» - B JIOTMYECKOM PACCYXJAECHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYIIEHA
CYIIECTBEHHAs OIINOKAa B MAaTEMATUYECKUX PacuCTax.

OTtmerka «2» - HMMEIOTCS CYLIECTBEHHbIE OIIMOKM B JIOTMYECKOM pPAacCY)KICHUM U B
pEILLIEHUN.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

. ®usuka, 8 knacc Yueonuk/ [lepeimkun .M., UBanos A.U. Mocka:»IIpocsemenue» 2023
METOANYECKHNE MATEPHAJIBI 1JISd YYUTEJIS

1. Jlykamuk B.1. CoopHUK BOmpocoB u 3aaa4 no gusuke. 7-9 k. — M.: [Ipocsenienue,
2010. —-192c.

2. [Meppimkun .M. ®usnka. 8 xinacc. YueOHHK Ji1s 001Ie00pa3oBaTeIbHBIX YIPEKICHUH .
M.:»IIpoceemenne» 2023

4. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHbBIE U KOHTPOJIbHBIE PAOOTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

5. A.E. MapoH, E.A. Mapon CamocTosiTennbHbIe U KOHTPOJIbHBIE paboThI-8 Kitacc 2017 M.
Apoda

9. B.B. [llaxmaTosa ,0.P. llledep JInarnoctuyeckue pabotsl -8 kiacc 2016 M. [Ipoda

10. A.E. Mapomn, E.A. Mapos, C.B. Ilo3oiickuii Coopauk Borpocos u 3agau 2015 M.
Apoda

INUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBbI
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