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PABOYASA ITPOI'PAMMA 110 YYEBHOMY IIPEJIMETY
«®U3UKA»
7 -9 KJIACCBbI
CocraButens: 'anumos [lennc HukonaeBuy, yunrtens Gpusmnky;
HesinoBa Enena CepreeBHa, yuuTesb (PU3UKH.

[Iporpamma pa3paboTaHa Ha OCHOBE:

— @enepanbHasg paboyasi mporpaMma CpeHero oOIIero o0pa3oBaHus, YTBEPKIACHHOTO MPUKA30M
MunuctepctBa npocBemennst P® ot 16 Hosops 2022 1. Ne 993 “O6 yrBepxkaeHuu (eaepaabHOi
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus”;

— IIporpammel aBTopoB YMK:

®uzuka. 7 kmace. ®I'OC. U. M. Tlépeimkun, A. Y. UBanos. Uzn.: [Ipoceemenue, 2023

O®uzuka. 8 kiacc. PI'OC. U. M. [Iéppimikun, A. . UBanos. U3a.: [Ipocsemenue, 2023

®usuka. 9 xknace. PI'OC. U. M. Ileppiuikun, E. M. I'ytHuk, A. W. Banos, M. A. Ilerposa. U3n.:
[Ipoceemenue, 2023
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— Tlonmoxenue o padoueii mporpamme MBOY «Kapmoropckast CILI Ne 118
— Paboueii nporpammsl Bociutanust MBOY «Kapnoropekast CILI Ne 118»

KonnuecTBo yacos:
[Iporpamma paccuurana Ha 238 yacoB (Ha 68 yacoB B 7 kiacce; 68 yacoB B 8 kiacce, 102 gaca B 9
KJ1acce).

MOSCHUTEJIBHAS 3AITUCKA
[Iporpamma 1o ¢Qu3MKe Ha YpOBHE OCHOBHOTO 0OLIEro oOpa3oBaHMs COCTaBlieHA HAa OCHOBE
NOJIOKEHUH U TpeOOBaHMI K pe3y/IbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM
nporpaMmsl, npezactasieHHbIXx B PI'OC 00O, a Takxke ¢ yuétoM QeaepanbHOi pabouei mporpaMmbl
BocnuTanusa u KoHuenmnuu npenogaBanus yueOHoro npeaMera «Ousnkay.
Conepxkanue mporpamMmbl 1O (HU3UKE HaMpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS W OpPTraHU3alUI0 U3ydeHHs (PU3MKM Ha JEesSTeNbHOCTHOM ocHoBe. B
nporpaMMe 1o (pU3MKe yYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpeaMeTa B peann3alnui TpeOoBaHUi
OI'OC OOO K mIaHupyeMbIM JUYHOCTHBIM M METalpeIMETHBIM pe3yibTaraM OOyueHUs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHusl.
[Iporpamma no (pu3KKe ycTaHABIMBAET pacrpeaeieHne yaeOHoro MaTepuaa o rogam o0ydenus (1o
KJlaccaMm), IpeJularaeT NMPUMEPHYIO IMOCJIEI0BAaTENIbHOCTh U3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHSL IPEIMETHOTO COAEPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4arOLINXCSl.
[lporpamMa mo ¢usuke pazpaboTaHa C ILEIbI0 OKa3aHWs METOAMYECKOH IOMOIIM YYUTENI0 B
co3iaHuM paboueil mporpaMmbl 10 y4eOHOMY MIPEIMETY.
®usuka SBISIETCS CUCTEMOOOpa3ylOIMM Il €CTECTBEHHO-HAayYHBIX Y4E€OHBIX IPEAMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JieKaT B OCHOBE IPOLECCOB U SIBICHUN, H3y4yaeMbIX XHUMHUEH,
Oouosorueii, actpoHomuedr u (usnyeckor reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MMpa, IpeJocTaBiIsseT Hauboee ssicHble 00pa3ibl MPUMEHEHUs] HAYYHOT0 METO/a MO3HAHUs,
TO €CTh CIIOCO0A MOITYYEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.



Opna U3 THaBHBIX 33734 (pu3uueckoro oOpa3oBaHMsl B CTPYKType 00IIero oOpa3oBaHHsS COCTOUT B
(OpMHPOBAHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HAyKe Y 00yJaroIuXcs.

N3yuenne ¢pu3uku Ha 6a30BOM ypOBHE MPEAIONAraeT OBIAJCHUE CICIYIOIMMH KOMIIETEHTHOCTSIMH,
XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSACHATH SIBJICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

UHTEPIIPETUPOBATH JaHHBIC U UCTOIH30BaTh HAYYHBIC I0KA3aTEIbCTBA IS TIOJTYUYCHHS BBIBOJIOBY.
Henu w3yuenuss Gpu3mMKd Ha ypoBHE OCHOBHOTO 0oOIIero oOpa3oBaHwus orpeaencHsl B Konmenuu
npernojaBaHus yaeOHoro npeamera «®Pusnka» B 00pa3oBaTENbHBIX OpraHm3anusx Poccuiickoit
Qenepanuy, peanu3ylOUIMX OCHOBHBIE O00IIe00pa3oBaTeIbHbIE MPOrPAMMBI,  YTBEPKIAEHHOM
pemienueM Komnerun MunuctepctBa npocBemienus Poccuiickoir ®denepanuu (mMpoTtokon oT 3
nexabpst 2019 r. Ne [1K-4BH).

Henu u3yuenus Gpu3uku:

npuoOpeTeHue UHTepeca U CTpeMJICHHs O0yJarouMXcs K HAydHOMY M3YUEHHUIO MPUPOIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTaBICHUII O HAaydyHOM MeETOJie MO3HAaHUSA U (POPMUPOBAHHE HCCIEIOBATEIHCKOIO
OTHOIICHUS K OKPYKAIOIUTUM SIBJICHUSIM;

(dopMHEpOBaHHE HAYIHOTO MHPOBO33PEHHS KaK Pe3ysibTaTa M3Y4YCHHS OCHOB CTPOCHHUS MAaTepHH U
dbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

dbopMupoBaHUEe MPEACTABICHUN O POIU (DU3HUKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHI;

pa3BUTHE TPEACTABICHUNA O BO3MOXHBIX cdepax Oyaymedl mnpodeccrnoHaIbHOH AEsITeIbHOCTH,
CBS3aHHOM ¢ PU3MKOH, MOATrOTOBKA K JajbHeHIIeMy 00y4eHHIO B 3TOM HAIpPaBICHUH.

JoctuxeHune 3TUX Leded mporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOWIEro 00pazoBaHUs
o0ecreynBaeTcs pelieHrueM CIeIYIONUX 3a/1a4u:

npuoOpeTeHnue 3HaHWW O JUCKPETHOM CTPOCHMM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHue YMEHHUH OINUCHIBAaTh U OOBICHATH (U3MYECKUE SIBICHHUS C HCIOJIb30BAaHUEM
MOJy4YEHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIIEHHUs MNPOCTEUIIMX pacu€THBIX 3a7ad C MCIOJIb30BAaHHEM (PU3UUYECKUX
MoJieTIeH, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIONATh MPUPOJIHBIC SBJICHHUS U BBIOJIHATH OIBITHI, JIAOOPATOPHBIE paOOTHI U
9KCIIEPUMEHTANIbHBIE UCCIIEIOBAHUS C UCIIOIF30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

OcBOeHHME NPUEMOB paboOThl ¢ MHPOpPMaLMe (U3NYECKOro colepkaHus, BKIOYas MH(OPMAIHIO O
COBPEMEHHBIX JOCTHKCHUIX (DU3UKH, aHATH3 ¥ KPUTUIECKOE OIICHUBAHKUE UH()OPMALINH;

3HAKOMCTBO €O cepamu mnpodecCHOHANBHON JESTENBHOCTH, CBSI3aHHBIMH C  (QU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKON HAYKH.

Ha u3ydenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUS OTBOJIUTCS
238 gacoB: B 7 kinacce - 68 yacoB (2 yaca B Hezeno), B 8 kiacce - 68 yacoB (2 yaca B Hefem0), B 9
kiacce - 102 gaca (3 gaca B HEZIEI0).

[Ipennaraembiii B mporpamMMe 1o (usuke mepeueHb J1a0opaTOpHBIX PAOOT M OMNBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb JeIaeT BHIOOP MPOBEACHMUS JTA00PATOPHBIX paOOT M OIBITOB C
yu€TOM HHIUBUAYATbHBIX OCOOCHHOCTEW O0Oydaromuxcs, CIUCKAa HKCIEPUMEHTAJIbHBIX 3aJaHUi,
IpeJUlaraeéMblxX B paMKax OCHOBHOT'O I'OCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3uke.



INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS NIPEJIMETA
®I'OC ycraHaBmuBaeT TpeOOBaHHS K pe3ylibTaTaM OCBOCHHUS OOYYalONIMMHCS MPOrpamMm
OCHOBHOTO 00111eT0 00pa30BaHMS:

JINMYHOCTHBIE PE3VJIBTATHI
JInuHoCTHBIE pe3yabTaThl OCBOSHUS IPOTPaAMMBI IO (PU3UKE XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIMTAHUE:
MPOSIBIICHUE UHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
¢bu3nvecKoil HayKu;
LIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB,;
2) rpakIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKICHUHU OOIECTBEHHO-3HAYUMBIX
Y 3TUYECKUX NMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUIN
¢buzuky;
OCO3HAaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B I€ATEIbHOCTU YYEHOTO;

3) 3cTeTHYecKOro BOCIMTAHMS:

BOCTIPHSITHE ICTETHUECKUX KayecTB (PU3NIECKON HAyKH: e€ TapMOHHYHOTO
MIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:
0CO3HaHME LIEHHOCTH (PU3NYECKOI HayKHU KaK MOIIHOIO HHCTPYMEHTA IO3HAHUS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIONIECH KYJIbTYPHI;
pa3BUTHE HAYYHOH JTF0O03HATEILHOCTH, MHTEpPECA K UCCIIEA0BATEILCKOM
NeSITENbHOCTH,

5) popmupoBanus KyJbTypbl 310POBbsl 1 SMOLMOHAJIBHOIO 0J1ar OOy YHs:
0CO3HaHME [IEHHOCTH 06€30MacHOro 00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTU MPABHII O€30MaCHOT0 TIOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C MEKTPHUECKUM U TETIOBBIM 000PYIOBAHHEM B IOMALTHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTH HaBbIKA PeQIICKCUH, TPU3HAHIE CBOETO MIPaBa Ha OIMIMOKY U
TaKOro e MpaBa y Apyroro 4eaoBeKa;

6) TPy10BOr0 BOCTINTAHUSA:
aKTUBHOE Y4acTHe B PELICHUH NMPAKTUYECKUX 3a/1a4 (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3alii, ropoia, Kpas) TEXHOJIOTHIECKON U COITUATBHOMN
HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

MHTEpEC K MPaKTUUECKOMY U3YUYEHHIO podeccui, CBI3aHHbIX C GU3UKOM;
®enepanbHas paboyast nporpamma | Gusuka. 7-9 knaccsl (0a30BbIH YPOBEHb)
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7) 3KOI0rM4eCKOr0 BOCIIMTAHMSA:

OpHMEHTAIMsl Ha IPUMEHEHNEe (GU3UUECKUX 3HAHUM I peleHns 3aja4d B 00JIacTH

OKpY>Karolllel cpeibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MO>KHBIX MTOCIIECTBHM

JUISL OKPY2KarOLEN Cpenbl;

OCO3HaHHKE T7100aJIbHOr0 XapaKTepa SKOJOrHUECKHUX MpoOieM U IMyTel UX peIIeHus;
8) aganTanuu K M3MEHSIOIUMCSH YCJIOBUSM COLMAJIBLHOM M IPUPOAHOI cpelbl:

noTpeOHOCTh BO B3aUMOJICHCTBUY NPU BBIOJIHEHUHU HCCIIEI0BAaHUN U IPOEKTOB

(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;

IIOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JAESATEIbHOCTD;

noTpeOHOCTH B POPMUPOBAHNHU HOBBIX 3HAHUI, B TOM YHciie (POPMYIUPOBATH UJIEH,

TIOHSATHS, TUIIOTE3BI 0 (PU3HYECKUX O0BEKTaX U SIBICHUSX;

OCO3HaHUE AePUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nacTu



busuky,

TUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUIA;
CTpEMIICHUE aHAJIM3UPOBATH U BISBIISITH B3AUMOCBSI3H ITPUPO/IBI, OOIIECTBA U
3KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (1)I/I3I/I‘-ICCKI/IX 3HaHPII>i;

OLIEHKA CBOUX JIEHCTBUH C yUETOM BIUSHUS HA OKPYKAIOIIYIO CPEy, BO3ZMOKHBIX
r7100aTbHBIX TIOCIEACTBUN.

METAIIPEIMETHBIE PE3VJIBTATHBI

B pesynbraTe ocBOEHUs MpOrpamMMbl 0 (pU3HMKe HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs y
oOyuarorerocsi 6ynyT copMupoBaHbl MeTanpeAMETHBIE PE3YNIbTaThl, BKIIOYAIOIINE [T03HABATEIbHbIE
yYHHMBEpCaJbHble Yy4eOHble JEHCTBUS, KOMMYHHMKATHBHBbIE YHHBEpCAJIbHble Y4eOHbIE JeHCTBUS,
peryasTHBHBIE YHHUBEpPCAJIbHBIE yUeOHbIC AEHCTBUS.

[Ho3naBaTenbHBIE YHHBeEpPCAIbHbIE Y4eOHbIe JeHCTBUS
ba3oBble Jornyeckue geiicTBus.

BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TIPU3HAKN OOBEKTOB (SBICHHIA);

yCTaHABIWBATh CYIIECTBEHHBIH MpU3HAK KiIacCU(PHUKAIUA, OCHOBAaHUSA A OOOOIICHHS U
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOpPEYHMS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOJTIOJICHUSAX, OTHOCSAIITUXCS K (PU3NICCKUM SIBIICHHSIM;

BBISIBJIATH HpI/I‘-II/IHHO-CJIeIICTBeHHBIC CBSI3H HpI/I I/I3y‘IeHI/II/I (1)I/I3I/I‘-IGCKI/IX SIBJICHI/Iﬁ nu HpOLIeCCOB,
JenaTh BBIBOABI C HCIIOJIb30BAHUEM JEAYKTUBHBIX M HMHIYKTUBHBIX YMO3aKIIOYECHH, BBIABUTATH
TUITIOTE3bI O B3ANUMOCBA3AX (1)I/I3I/I'-IeCKI/IX BCJIMYHUH,

CaMOCTOSITENILHO BBIOMpPATh CMOCOO pemieHus y4eOHOU (Qu3ndeckoil 3amadu (CpaBHEHHE
HECKOJIbKMX BapHWaHTOB pEIICHHS, BBIOOpP HambOojee NOAXOMSIMIET0 C YYETOM CaMOCTOSTEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBare/ibckme 1elCTBUA:

HCII0JIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKUII MHCTPYMEHT IMO3HAHNUS;

IPOBOJUTh II0 CAMOCTOSITENIBHO COCTAaBJI€HHOMY IUIAHY OIIBIT, HECIOXHBIM (U3NYecKui
9KCIIEPUMEHT, HEOOIIBIIIOE HCCIIeI0BaHNE (PU3MUECKOTO SIBJICHUS;

OLIEHMBAaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(POPMALMIO, IOJYYEHHYIO B XOJe€
UCCJIETOBaHUSI I SKCIIEPUMEHTA;

CaMOCTOSTENIHO (OPMYJIHMPOBATh OOOOIIEHUSI W BBIBOJABI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIICOBAHUS,

IIPOrHO3UPOBaTh BO3MOXHOE JajibHEHIIee pa3BUTHE (PU3UUYECKUX IIPOLECCOB, a TaKkKe
BBIJIBUTATh MPEATOJIOKEHHU 00 X Pa3BUTUN B HOBBIX YCIIOBHUSX M KOHTEKCTAX.
Pa6ora ¢ undopmaumeii:

NPUMEHATH PAa3JIMYHbIE METObl, UHCTPYMEHTHI M 3alpPOChl IPU MOUCKE U 0TOOpe HH(pOpMAIUU
WIN IaHHBIX ¢ YYETOM NPEAIOKEHHON yueOHOH pu3nueckoil 3agauu;

aHaM3UpPOBaTh, CUCTEMATHU3UPOBATh U WHTEPIPETHPOBATH MHPOPMALIMIO PA3TUYHBIX BUIOB U
dbopM mpencTaBIeHHS;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO (GOpMy TMpeacTaBieHUs HHPOpMAMH U
WITIOCTPUPOBATh pPElIaeMble 3aJaud HECIOXKHBIMU CXEMaMH, JuarpaMMaMy, MHOW TpapuKoi M HX
KOMOHMHALIUSIMH.



KoMMyHuUKaTHBHBIE YyHUBEpPCAJIbHbIE YieOHbIe IeiiCTBHS:

B XoJle OOCYXIeHHus ydyeOHOro Marepuaia, pe3yabTaToB Ja0OpaTOPHBIX PabOT M MPOEKTOB
3a/aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKIa€MOW TeMbI M BBICKAa3bIBAaTh WJICH, HAIICJICHHBIC HA pEIICHUE
3a/1a4¥ U Mojifiep:kaHue OIaroenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKIEHHUS C CYKICHUSMHU JIPYyrUX YYaCTHUKOB JMajora, oOHapy>KUBaTh
pa3inyme U CXOJCTBO MO3HILINH;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEACTABISATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPHMEHTA,
UCCIIEIOBAHMSI, IPOCKTA).

MMOHMMATh W HWCIIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYaTbHOW pPabOTHI TpH
pelIeHN KOHKPETHOW (PU3NUYECKOM MPOOIIEMBL;

MPUHUMATD IIeJId COBMECTHOM AESITeNIbHOCTH, OPraHU30BbIBaTh ACHCTBUS MO €€ OCTHKEHUIO:
pacupeneNsiTh PO, 00CYKIaTh MPOIECCHI U PE3yJbTaThl COBMECTHOH pabOThI, 0000maTh MHEHUS
HECKOJIBKHX JTIOJICH;

BBITOJIHATH CBOIO YaCTh Pa0OThI, JOCTUTasi KAYECTBEHHOI'O Pe3yiibTaTa 110 CBOEMY HaIlPaBJICHUIO
Y KOOPJMHUPYS CBOM JICUCTBUS C IPYTUMH YICHAMH KOMAaH/IbI;

OLICHMBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPHUTEPHUSIM, CaAMOCTOSITEIBHO
chOopMyITHPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepCaJbHbIe yUeOHbIe AeliCTBUS
Camoopranmu3anus:

BBISIBJISITH MPOOJEMBl B JKM3HEHHBIX W YUEOHBIX CHUTyalUsX, TpeOyrOIIMX i pelIeHUs
(bu3nUecKux 3HaAHUH;

OPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOJAaX MPUHATUS pelleHUud (MHANBUAYaAJbHOE, MPUHATHE
pelIeHys B rpyMIe, IPUHATHE PELLIEHUH TPYIIIOi);

CaMOCTOSITENILHO COCTaBIATh AITOPUTM pelieHus (U3MUECKOi 3a7aui U TUTaHA UCCIIEOBaHUS
¢ y4€TOM HMEIOIIMXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IpeJjiaracMble
BAapUAHThI PELICHUN;

nenaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJ/Ib, 3MOLHOHAJIBHBIH HHTEICKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUu U MpeJylaraTh IJIaH €€ U3MEHEHMUS;

OOBSICHATh NPUYUHBI JOCTH)KEHUS (HEIOCTHXKEHUS) PE3Y/IbTaTOB JIE€ATEIBHOCTH, AaBATh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JEATEIbHOCTh (B TOM YMCIE€ B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIIIOBAaHMsI MM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, HW3MEHMBIIUXCS CUTYaIH,
YCTAHOBJICHHBIX OLIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSAM.

CTaBUTH ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHU Ha HAy4YHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro.

MpU3HABaTh CBOE MPABO Ha OLIMOKY IMPH PEIICHUU (PU3NYECKUX 3a]ad WIM B YTBEPKIECHUAX Ha
Hay4YHbIE TEMBI U TAKOE XK€ IPaBO IPYroro.

NPEJMETHBIE PE3YJIbTATbBI
K koH1y 00y4eHus B 7 Kjacce IpeAMETHbIE pe3yabTaThl HA 0a30BOM YpOBHE



JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00yUAIOIINXCST YMEHUM:

UCTIOJIB30BaTh TOHATHSA: (PU3MUECKUE W XUMHUUYECKUE SBICHHS, HAOIIOEHHE, SKCIIEPHUMEHT,
MOJIeJIb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX BEIIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUSI BEIIECTBA
(TBE€pmOe, KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBWXEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NpSIMOJIMHEHOE), TpPaeKTOpHus, pPaBHOACHMCTBYIOIIAs cuil, Aedopmanus (ympyras, IacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbL;

pasznmuyath sBieHUs (nud¢y3us, TEIUIOBOE JBWKEHHE 4YacTHI[ BEUIECTBA, pPAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NBIDKEHUE, MHEPLIUs, B3aUMOJICHCTBUE TeJl, paBHOBECHE TBEPIBIX TEN C
3aKpeIyIEHHOW OChbIO BpalleHMs, Iepeladya JaBi€HHs TBEPABIMU TeJIaMH, XUAKOCTAMHU U Tra3ami,
atMoc(epHOe [aBleHUE, TUIABAaHUE TEJ, MPEBpPALICHUS MEXaHHMYECKOH IHEpruH) MO OMHUCAHUI0 HX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUYECKOE SIBICHUE;

pacrmo3HaBaTh MPOSIBICHUE W3YyYEHHBIX (DU3MUECKHX SIBICHUN B OKPYXKAIONIEM MHpPE, B TOM
ymciie pu3ndeckue SIBICHUS B MPUPOJE: MPUMEPHI IBIKEHUS C PA3IUYHBIMH CKOPOCTSIMH B KMBOU U
HEXXHBOW MPHUPOJIC, NEHCTBUE CHIIBI TPEHHUS B MPHUPOJC U TEXHHKE, BIHSHHE aTMOC(EPHOTO JTaBJICHUS
Ha J)KMBOW OpraHM3M, IUIaBaHUE PHIO, PhIYATH B TEJE YEJIOBEKa, MPU ITOM NEPEBOIUTH MPAKTUICCKYIO
3a/1a4y B yu4eOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBIICHUIA;

ONMCHIBATh H3YYECHHBIE CBOWCTBA Tel M (U3WYECKHE SBJICHUS, MHCIONB3ysd (U3NUECKHe
BEJIMUMHBI (Macca, 00bEM, IIOTHOCTH BEIIECTBA, BpeMs, IMyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CHIIA
YIPYroCcTH, CHJIa TSDKECTH, BEC Tella, CUila TPEHHus, JaBieHue (TBEPAOro Teja, KUJIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYecKass paboTa, MOITHOCTh, TMJIEYO CHIIbI, MOMEHT CHIIbI, KO3 dUineHT
MOJIE3HOTO JIEWCTBUS MEXaHW3MOB, KHHETHYECKas U TMOTEHIMalbHAs DSHEPrus), NpPU ONMUCAHUU
NPAaBIWIBHO TPAKTOBaTh (PU3WYCCKUU CMBICT HCIONB3yEeMbIX BEIWYMH, UX OOO3HAYCHHUS M €IUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYUHY C IPYTHMHU
BEITMYMHAMU, CTPOUTH TPpaPUKU N3yYECHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SIBICHUS W TIPOIECCHI, HCIONB3Ys TMpaBUiIa
CJIOKEHUs cui (BAOJb OAHOW mpsiMoi), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumesna, MpaBUIIO
paBHOBecusi pbluyara (O0Ka), «30JI0TO€ MPABUIO» MEXAHHKH, 3aKOH COXpPAaHEHHS MEXaHHYECKOU
SHEPruu, TMPU 3TOM JaBaTh CIOBECHYI0 (OPMYIUPOBKY 3aKOHA M 3alUCHIBATh €ro MaTeMaTHYeCKOe
BBIPAKCHHE;

OOBSICHATh (PU3NYECKUE SIBICHHS, MPOIECCHI W CBOWCTBA TEN, B TOM YUCIE€ U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUUYUHHO-CIEACTBEHHbBIE CBS3HU,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB ¢ OMOpOi Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3NUECKUX
ABIICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1—2 NeHCTBUS, UCHOJIb3Ysl 3aKOHBI M (YOPMYIIBL, CBSI3bIBAIOLINE
duznyeckue BEIMUYMHBI: HAa OCHOBE aHajiu3a YCJIOBHMS 3aJaud 3alUChIBaTh KpPaTKOE YCIOBHE,
MOJICTABJIATh (PU3UUECKUE BEIUYMHBI B (POPMYJbl W MPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOJMMBbIE NJIsl pEelIeHUs 3a/ad, OLEHMBATh PEaJTUCTHUYHOCTH MOIYYEHHOH (pusmueckoin
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIM (U3NYECKUX METOIOB, B
OMMCAaHUU MCCIEIOBAHUSA BBIACIATH IPOBEPSIEMOE MPEANONOXKEeHHEe (THIOTE3y), pasziuyaTh W
UHTEPIIPETUPOBATH MOJYUYEHHBIH Pe3yabTaT, HAXOJUTh OIIMOKU B XOJI€ OIbITA, JAENaTh BHIBOABI 110 €T0
pe3yibTaTam;

MPOBOANTH OMBITHI MO HAOMIOAEHUI0 (PU3UYECKUX SIBICHUNA WM (PU3HMUECKHX CBOMCTB TeEI:
dbopMynupoBaTh IMpOBEpsSEMble  MPEANOIOKEHHUs, COOMpaTh YCTAHOBKY U3  IPEAJIOKEHHOTO
000py/I0BaHus1, 3aMMCHIBATH X0/ OIBITa U (DOPMYIUPOBATH BHIBOJIBI;

BBITMIOJIHATH MpSMble H3MEPEHHs] PACCTOSHHUSA, BPEMEHH, Macchl Teja, 00bEMa, CHIBI |
TEMIEPATYpbl C HCIOJb30BAHUEM AaHAJIOTOBBIX M LHU(POBBIX MNPUOOPOB, 3aMUCHIBATH MOKA3aHUs
npuOOPOB C YIETOM 3aJaHHON aOCOMIOTHOMN MOTPETHOCTH U3MEPEHHI;

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHMOCTH OIHOW (M3MYECKOW BETWYMHBI OT JPYrod ¢



UCTIONIb30BAHMEM NPSAMBIX H3MEPEHHMH (3aBUCHMOCTH IIyTH PaBHOMEPHO [BIKYIIETOCs Telaa OT
BPEMEHU JBIDKEHHS TeJla, CUJIbl TPEHUS CKOJILKEHUS OT Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEH
Tel W HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIOMAAM CONPHKOCHOBEHMS TeJN, CHJIBI YIPYTOCTH OT
YIUTMHEHUS TIPYKUHBI, BBITAJIKUBAIOMIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTH Tella U OT IUIOTHOCTH
AKHJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT IITYOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO0, YCIOBHMA
IUIaBaHMS TEJ, YCIOBHUH paBHOBECHS pblyara M OJIOKOB, y4aCTBOBATh B IUIAHHMPOBAHHM Y4eOHOTO
UCCIICIOBAaHMsI, COOMpAaTh YCTAHOBKY M BBINIOJHATH H3MEPEHUs, CIEAys MPeJIOKEHHOMY IUIaHy,
(uKCHpOBaTh pe3yIbTATHl MOJYYSHHON 3aBHCUMOCTH (U3UUECKUX BEIMYMH B BHJE HPEATIOKESHHBIX
TaOIUIl ¥ TPaUKOB, AETIATh BEIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHMS,

MIPOBOJUTH KOCBEHHBIC M3MEpEeHHs] (PU3MUECKUX BEIMUYUH (IUIOTHOCTHh BELIECTBA KHJIKOCTH U
TBEPIOTO TeJa, CHJIa TPEHHUS CKOJIBKCHHSI, JaBIICHUE BO3/yXa, BRITAIKHBAIOIIAS CHIIA, IEHCTBYIOIIAs Ha
HOTPYKEHHOE B JKUIKOCTH TENO, KO3(PPHUIMEHT MOJE3HOr0 NEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIys
NPEITI0KEHHON MHCTPYKIMU: TIPU BBINOJIHEHUN W3MEPEHHI cOOMpPaTh KCIIEPUMEHTAIBHYIO YCTAHOBKY
¥ BBIYHCIISITh 3HAYCHNE HCKOMOW BEJTHMYNHBI;

co0uro1aTh MpaBuiIa TEXHUKH OE€30MaCHOCTH IpU paboTe ¢ 1a00paTOPHBIMOOOPYIOBAaHHEM;

yKa3bIBaTh TPHHIUIBI JCHCTBHA NPHOOPOB M TEXHHYECKHX YCTPOWCTB: BECHI,TEPMOMET,
JMHAMOMETp, COOOINAIOIIMECS COCYIbl, OapoMeTp, pblYar, IOJBWXHBIM M HEMOJIBM)KHBIA OJIOK,
HaKJIOHHAsSI TUTIOCKOCTB;

XapaKTepu30BaTh MPUHLIUIBI JICHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C
ONOpOi Ha WX OMHUCAaHMSA (B TOM 4YHCIE: MOAIIMIHHUKH, YCTPOHWCTBO BOAONPOBOJA, THAPABIMUYECKHIMA
npecc, MaHOMETpP, BBICOTOMEpP, IOPIIHEBOH HACOC, apeoMeTp), HCIONb3ysd 3HAHUS O CBOWCTBAX
¢u3nUecKux ABICHUHA U HEOOXOAMMbIe (PU3MYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOAUTh MH(POPMALHUIO O MpUMepax) MPAKTHIECKOTO HCIOIb30BAHUS
¢u3nUecKuX 3HAHUI B TOBCEIHEBHOW JKM3HHU Ui OOecriedyeHus: Oe30MacHOCTH MpH OOpalIeHHH ¢
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pOBbS U COOJIIOJACHHUS HOPM
9KOJIOTMYECKOTO MTOBEACHUS B OKPYXKAIOLICH Cpesie;

OCYILIECTBISATH OTOOpP MCTOYHMKOB HMH(opmanuu B MHTEepHETE B COOTBETCTBHH C 3a/JaHHBIM
TIOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH M IMyTEM CPaBHEHUS Pa3JIMUHBIX HCTOYHUKOB
BBIJICNIATH HH(POPMAIUIO, KOTOPAsH SIBIISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEJTOCTOBEPHOI;

UCTOJNB30BAaTh MPH  BBIMOJIHEHUH Y4eOHBIX 3aJaHUil HAYYHO-TIOMYNSAPHYIO JIUTEPATypy
¢Gu3HYecKoro coaep)kaHus, CIPaBOYHBIE MaTepUallbl, Pecypchl ceTh VHTepHeT, BIajeTh MmpuéMamu
KOHCITIEKTUPOBAHMSI TEKCTA, Tpeodpa3oBanus HH(PpOPMAIIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC KpaTKWe IMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB WHpOpMAIMKA (QHU3UUECKOTO COJCpKAHUSA, B TOM YHCIE MyOJMYHO [eNNaTh KpaTKUE
COOOIIEHNS O pe3yJbTaTax MPOEKTOB WM YUYEeOHBIX HCCIEeI0BaHUM, IPH 3TOM I'PAMOTHO HMCIIOJIb30BaTh
M3YYCHHBIA MOHATUWHBIN anmapaT Kypca (GU3UKH, COMPOBOXKIATH BBHICTYIUICHHUE MTPE3CHTAINCH;

NIPY BBITOJTHEHUH YYE€OHBIX MPOEKTOB M MCCIIEOBAHUHN pacrpenesTh 00sS3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTABJICHHBIMU 3aJjauaMH, CIEIUTh 3a BBIOJHEHMEM IUIaHA JEHCTBHMH, a/JleKBATHO
OLICHMBAaTh COOCTBEHHBI BKJIQJA B JACATCIFHOCTh TIPYNINbI, BHICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBas MHEHHE OKPYKAIOLIHX.

K koniy o0y4enus B 8 kjacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTh y O0yUarOIIUXCS YMEHUIL:

HCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbpIe COCTOSIHMSI ~BEIIECTBA, KPUCTAUIMYECKHME M aMop(dHble Tena, HACBHIICHHBIA |
HEHACBIILEHHbII Nap, BIaXXHOCTh BO3/yXa, TeMIEpaTypa, BHYTPEHHssS 3HEPrus, TEIUIOBOH IBUraTellb,
3JIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, NEKTPUUECKOE 10JI€, TPOBOAHUKHU U TUANEKTPUKU, TOCTOSHHBIN
IEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pasnuyath SBJIEHUS (TEIJIOBOE pacIIMpEeHHEe U CKaTue, Terionepeaaya, TeMI0BOe paBHOBECHE,



CMayMBaHHE, KaNWUISpHbIC SBJICHUS, HWCHApPEHHe, KOHJEHCAlUsl, IUIaBJIEHUE, KPUCTAIUIM3ALUs
(oTBepneBaHue), KUIEHHE, Terwionepenaya  (TEIUIONPOBOJHOCTh,  KOHBEKLHUS,  H3JIy4YeHUE),
JNEKTpU3ALMs Tell, B3aUMOJACHCTBHUE 3apAI0B, NEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHICTBIE MarHUTOB, JE€HCTBHE MAarHUTHOTO IMOJIA Ha MPOBOJAHUK C TOKOM, RJIEKTPOMAarHUTHAas
UHIYKIMS) 110 OMMCAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JI€MOHCTPUPYIOIIUX J1aHHOE
bu3HIecKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHHWE HM3YYEHHBIX (PU3MUECKUX SIBICHUHA B OKPYXKAIOIIEM MHpPE, B TOM
ymciie (U3NYECKUE SIBICHHUA B TMPUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KANWUISPHBIC SIBICHUS B
npupojie, Kpuctamibl B mnpupoje, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl,
o0Opa3oBaHuE pPOCHI, TyMaHa, MHEs, CHEra, 3JEKTpUYECKHE SBJIEHUS B aTtMocdepe, 3IEKTPUUYECTBO
JKUBBIX OPraHW3MOB, MarHUTHOE ToJie 3eMIIH, Apei( MOI0COB, POJIb MATHUTHOIO MOJIS JJIs )KU3HH Ha
3emiie, MOJSPHOE CHUSHHUE, NPU ATOM IEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBLIETATH
CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKU) PUINYECKUX SIBICHUN;

ONMCHIBATh H3YYCHHBIC CBOWCTBA Tell M (DU3WYECKHE SBJICHUS, HCIONB3ysd (U3NIECKHE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI, yJeNbHAas TEIIOEMKOCTb
BEUIECTBa, yJeJlbHAasl TEIUIOTa IUIABJICHMS, y[elbHasl TEIUIOTa MapooOpa3oBaHUs, YyAelbHAas TeIioTa
CTOpaHUs TOIUINBA, KO GUIMEHT MOJIE3HOTO JEHCTBUS TETNIOBOM MAIlIMHbI, OTHOCUTENIbHAS BIIAXKHOCTb
BO3/yXa, JIEKTPUUECKHM 3apsil, CHjla TOKa, SIEKTPUUYECKOE HAMPsHKEHUE, COMPOTUBICHNUE MPOBOIHUKA,
yIE€IbHOE COIPOTUBJIEHHE BEIIECTBA, padOTa W MOIIHOCTh AJIEKTPUYECKOTO0 TOKa), MPU OMHCAHHUU
OPaBUIbHO TPAKTOBaTh (U3NYECKUHA CMBICT MCIOJIb3YEMbIX BEIMYMH, OOO3HAUEHUS W EIUHMILIBI
bu3znYeCcCKrX BEIUYUH, HAXOAUTH (DOPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUUHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBJICHHS M MPOLECCHI, UCIOIB3ys OCHOBHBIC
MOJIO’KEHUST MOJIEKYJSPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA, MPUHIIMUI CYNEPHO3UIINN TOJeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa sl yJacTka Lenu, 3aKoH JKoyis—
JleHma, 3aKOH COXpaHEHHs] HSHEPruu, MNpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3alMChIBaTh €70 MATEMAaTUYECKOE BHIPAIKEHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTYaluil
PAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh IPUUYMHHOCIEIACTBEHHbIE CBSA3H, CTPOUTH
00BsiICHEHHE U3 1—2 JTOrMYecKHX IIaroB ¢ OMopoi Ha 1—2 M3yueHHBIX CBOWCTBA (PM3MUECKUX SBJICHUH,
buznyecKrx 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacuyéTHbE 3aaud B 2—3 NEHCTBHS, UCTOIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE
¢duznyeckre BEIMYMHBL: HA OCHOBE aHaJIKM3a YCJIOBHUS 3aJlayM 3alHChIBATh KPATKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JIaHHBIX IJIsi PELIEHUs 3aJaud, BBIOMpPATh 3aKOHbI U (POpMyJbl, HEOOXOOUMBIE i €€
peleHusi, MPOBOIUTH PACYETHl M CpPaBHUBATh IOJIYYEHHOE 3HAUYCHHE (PU3MUECKOW BEIUYMHBI C
U3BECTHBIMH JIaHHBIMH;

pacno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEIIUTh TMPU TMOMOLIM (PUINYECKHUX METOJIOB,
UCIIONB3Ysl  ONMCAaHUE HCCJIENOBAaHUA, BBIACIATH IPOBEPSIEMOE NPEIIOJIOKEHUE, OLCHUBAThH
MPAaBUJIBHOCTD MOPAJIKA IPOBEJICHUS UCCIICIOBAHMSL, J€JIaTh BIBOIBL;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUN WM (PU3NUYECKUX CBOWCTB TeIl
(KanmuiIsipHBIE SIBJICHMS, 3aBHCHUMOCTH IaBJICHHS BO3AyXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH
Ipolecca OCTHIBAaHUS W HarpeBaHMs IpPU M3JIYYEHUM OT I[BETa H3JIydyarouleidl (Toriomaromeil)
IIOBEPXHOCTH, CKOPOCTh HCHAPEHMsI BOJBI OT TEMIIEPATYphl XKUAKOCTU U IUIOIAAU €€ IOBEPXHOCTH,
JEKTpU3alMsl Tel W B3aUMOJEHCTBUE DJIEKTPUUYECKUX 3apsA/ioB, B3aUMOAECUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJaU3alusl MArHUTHBIX I0JIEH MOCTOSHHBIX MAarHWTOB, AEHCTBHUS MarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM, CBOWCTBA AJIGKTPOMArHWTA, CBOMCTBA AJIEKTPOJBHUraTelNisl MOCTOSHHOTO TOKA):
GopMynHpoBaTh TPOBEPSEMBIE  IPEANONOKEHHS, COOUpPaTh YCTAaHOBKY U3  MPEUIOKEHHOTO
000pyI0BaHUs, OUCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATH MPSMbIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBHON BIaKHOCTH BO3/1yXa, CUJIBI TOKA,



HANPSDKEHUS C UCTIOJIB30BAaHUEM aHAJIOTOBBIX MPUOOPOB U TaTYMKOB (PU3NYECKUX BEJIIMYMH, CPABHUBATH
pe3yibTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

MPOBOANUTH HCCIEJAOBAHHWE 3aBUCUMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JpPYyrod ¢
HCIIOJIB30BAHUECM TIPAMBIX H3M€p€HHI>i (3aBI/ICI/IMOCTI) COIIPOTUBJICHHA MNPOBOJHUKA OT €ro IJIMHBEI,
IUIOIIA/IA TIOTIEPEYHOTO CEUYEHUS W YIEIbHOTO COMPOTHBIEHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKa,
UAYIIEr0 4epe3 MPOBOJHUK, OT HaIPsHKEHHsS Ha MPOBOJHMKE, HCCIEAOBAHUE IOCIIEIOBATEILHOTO U
HapajyieIbHOTO COCIUHEHUN MPOBOAHMKOB): IUIAHUPOBATH MCCIIEIOBAHUE, COOMPATh YCTAHOBKY H
BBIMOJHATh W3MEPEHUs, CIeAys MPeNIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3YNbTAaThl MOJYyUYEHHOM
3aBUCHUMOCTH B BUJIC Ta6JII/HI n Fpa(l)I/IKOB, ACJIaTb BBIBOALI 110 PE3yJIbTaTaM HCCICA0OBAHMA,

MPOBOJANTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMUYUH (yIeibHASI TETUNIOEMKOCTh BEIIECTBA,
COIIPOTHBIICHUE MPOBOJHUKA, Pab0Ta M MOIIHOCTH AJIEKTPHUUECKOTO TOKA): TUIAHHMPOBATH M3MEPEHHUSI,
cOOMpaTh SKCIEPUMEHTAJBHYIO YCTAaHOBKY, CIEAysl MpPEIIOKEHHOW HWHCTPYKLIUH, W BBIYUACIATH
3HAUCHUE BEJIMYUHBL;

coOIII0IaTh MPaBUJIa TEXHUKH OE30MaCHOCTH IpU paboTe ¢ 1ab0opaTopHEIM 000pYI0BAHUEM;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB ¢
OIOpON Ha UX ONHUCAHUs (B TOM 4YMCIE: CUCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBasi TypOuHa,
aMIepMeTp, BOJIBTMETP, CUYETYMK OHJIEKTPUYECKONW HHEPIHH, DIIEKTPOOCBETUTEIbHBIE MPUOOPEI,
HarpeBaTeIbHbIE 3JIEKTPONPHOOPHI (MIPUMEPHI), SIEKTPUUYECKHE MPEeIOXPAaHUTETH, 3JIEKTPOMArHUT,
AJIEKTPOJIBUTATENIb TIOCTOSIHHOTO TOKA), WCIOJNB3ysd 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUN |
Heo0Xo/1MMble (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKHE YCTPONCTBA M WM3MEpUTENbHbIE MPHOOpPHI MO CXEMaM H
CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TMTPOMETpP, BUTATEIb
BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKHX Lemed ¢
MIOCJIEIOBATEIbHBIM U TapaJUICIbHBIM COSAMHEHUEM 3JIEMEHTOB, pas3iidyasi YCIOBHBIE O0O3HAYCHHS
3JIEMEHTOB JIEKTPUUYECKUX IIeTIeH;

MPUBOIUTH IPUMEPHl (HAXOAUTh MH(GOPMALUIO O MPUMEPAX) MPAKTHUECKOrO HCIOJIb30BaHUS
¢u3nueckux 3HAHWK B IOBCEJHEBHOM JKM3HU s oOecneueHHss O€30MacHOCTH TPHU OOpAaIICHUU C
npudopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHS 3J0POBbsI M COOJIIOJIEHUS HOPM
9KOJIOTMYECKOI0 IOBEJICHUS B OKPY>KaIOILEl Cpee;

OCYILIECTBIATh MOMCK HWHpoOpMamuu (U3NYECKOro cojaepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TyTEM CpaBHEHUS JOIMOJHUTENIBHBIX HMCTOYHHUKOB BBIACIATH HMHPOPMAIUIO,
KOTOpas SIBJISIETCS IPOTUBOPEUNBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;

UCIOJIb30BAaTh MPHU BBINOJHEHUM YYEOHBIX 33/JlaHUN  HAYYHO-MOMYJSIPHYIO JIUTEPATypy
(Gu3NYECKOTo coAep aHUsl, CIPABOYHBbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BianeTh npuémamu
KOHCTICKTUPOBAHUS TEKCTa, MpeoOpa3zoBanus HHDOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC NMUCHMEHHBIC M KPAaTKHE YCTHBIE COOOIIEeHHs, 00001mas nHpOpMAaITHIO
N3 HECKOJIBKUX HCTOYHHKOB (1)I/I3I/I‘-ICCKOFO COJACpKaHdA, B TOM YHUCIIC HY6J'II/I‘~IHO npeaACTaBIATh
pe3ynbTaThl MPOEKTHOW WIIM HCCIENI0BATENbCKON NEATEIbHOCTH, MPU STOM TPaAaMOTHO HCIOIB30BaTh
M3YUYCHHBIA MOHATUUHBIN anmapaT Kypca (PU3UKH, COMPOBOXKIATH BBHICTYIUICHHUE MTPE3CHTAINCH;

IIPY BBIMOJIHEHUHN y4eOHBIX IMPOEKTOB U HCCIEAOBAaHUI (PU3NUYECKUX MPOIECCOB PaCHpeesiTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBICHHBIMU 3a/1a4yaMU, CICIUTh 3a BHIMOJTHEHUEM IJIaHA
I[GﬁCTBHfI U KOPPCKTUPOBATH €TI0, aICKBATHO OLICHUBATDH CO6CTBGHHBII>'I BKJIad B ACATCIIBHOCTb I'PYIIILI,
BBICTpauBaTh KOMMYHHUKAaTHBHOE B3aUMOICHCTBHE, IPOSBIISiS TOTOBHOCTh pa3peniaTh KOH(DIUKTHI.

K koHny oOyueHus B 9 kJiacce INpeIMETHbIE Pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMUPOBAHHOCTH Yy O0YUAIONIUXCS YMEHHHI:

HCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepUalIbHAsl TOUYKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh
MEXaHMYECKOIo ABMXEHUs, nedopmanus (ymnpyras, IUlacTUYecKas), TPEHHE, LIEHTPOCTPEMUTEIbHOE



YCKOpPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPAOTO Tella, PAaBHOBECHE, MEXAHHUYECKUE KOJCOAHWSI W BOJHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTH,
CIICKTPbl HCIHYCKaHHMA W TMOIJIOUICHUA, am)(ba-, Oera- u ramMmma-us3JIydCHus, H30TOIIbl, AACpHaA
JHEPreTHKa;

paznuuath  sBJIEHUS (paBHOMEpPHOE M  HEpPAaBHOMEpPHOE MpPSIMOJUHEIHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOJIHOE MAJCHHUE Tell, PABHOMEPHOE IBHKCHHE TIO
OKPYKHOCTH, B3aMMOJICICTBHE Tell, pEaKTUBHOE JIBIKEHUE, KojeOaTenbHOe JBUKECHHE (3aTyXarollue 1
BBIHY)KICHHBIE KOJICOAHHUs), PE30HAHC, BOJHOBOE [BM)KCHHE, OTPAKEHHE 3BYKa, HPSAMOJIMHEHHOE
pacmpocTpaHeHHe, OTpPaKEHHWE U TMPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETA,
pasnokeHue Oeoro cBeTa B CICKTP M CIOKEHHE CICKTPAIbHBIX IIBETOB, JHCICPCHS CBETA,
CCTCCTBCHHAA paJUOAKTHUBHOCTb, BOBHUKHOBCHUC JIMHENYJaTOT O CIICKTpPa I/I3Hy‘-I€HI/I$I) II0 OIMMCAHUK HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3HUYECKOE SIBICHUE;

pacno3HaBaTh IPOSIBICHHUE H3YyYEHHBIX (PU3NYECKUX SIBJICHUI B OKpYXarolleM MUpe (B TOM
B15(W) (¥ (I)I/I3I/I‘-I€CKI/IG SABJICHUS B IIPUPOJAC: NPUIIMBBI U OTJIMBBI, ABUKCHUC TIJIAHCT Coineunon CHUCTCMBI,
PEaKTUBHOE JIBKEHHE >KUBBIX OPIraHMW3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMH, 3EMIIETpSICEHHE,
celiCMMUYECKHE BOJIHBI, IIyHAMH, 3XO, I[B€Ta TeJ, ONTHYECKHUE SIBJICHHUS B TPHUPOJAE, OUOIOTHUYECKOE
NEUCTBHE  BUIUMOTO,  YIbTPa(pHUOJIETOBOIO M  PEHTICHOBCKOIO  M3JIyYE€HHUH, eCTEeCTBEHHBIN
pPaauoOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, paJAHMOAaKTUBHOE W3JIyY€HUE MPUPOIAHBIX MHUHEPAJIOB,
NEUCTBUE PATUOAKTHBHBIX M3ITYYCHUN HA OPraHU3M YeJIOBEKa), IPU STOM MEPEBOIUTH MPAKTHUECKYIO
3a/1auy B Y4eOHYIO, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (MpU3HAKH) (DU3UIECKUX SBJICHUH;

OIMKMCBIBATH HM3YUYCHHBLIC CBOMCTBA TEl U (1)I/I3I/I‘-ICCKI/IC SABJICHHA, HCIIOJIb3YyA (1)I/ISI/I‘-IGCKI/IG
BEJIMUMHBI (CpPEelHsAsS W MIHOBEHHAash CKOPOCTh Teja MpPU HEPAaBHOMEPHOM JBIDKEHUH, YCKOpPEHHE,
NepeMeIeHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUS, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPSHHE
CBOOOIHOTO TAJICHHUs, BEC TeJa, UMITYJIbC Telld, UMITyJIbC CHIIBI, MEXaHW4YecKas paboTa U MOIIHOCTS,
MOTEHLUATbHAsI SHEPTHUs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO 3eMJIU, TOTCHIIUAIbHASI SHEPTHUs CKATON
NPYKUHBI, KHHETUYECKAasi SHEPTHs, TMOJTHAs MEXaHWUYeCKas dHEprus, MepuoJ] M YacToTa KoyieOaHuH,
JUTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHHS CPEJbI),
IPpYU ONHUCAHUU NPABUIBHO TPAKTOBATh (PU3NUECKUI CMBICI HMCIOJNb3YyEMbIX BEIMYUH, 0003HAUEHUS U
CANHUIIbI (bH?)I/I‘ICCKI/IX BCJINYHH, HAXOJUTH q)OpMy.]IbI, CBA3BIBAIOIUC TAHHYIO (1)I/I3I/I‘ICCKyIO BCJIMYHHY C
IpYTMMH BEJIMYMHAMH, CTPOUTHh TpadUKU H3YYEHHBIX 3aBHUCHUMOCTEH (HU3MUECKHX BEJIHYUH;
XapaKTepU30BaTh CBOWMCTBA TeN, (PU3MUECKHUE SIBICHUS M IPOIECCHI, MCIOJBb3YS 3aKOH COXPAHCHHUS
SHEPruM, 3aKOH BCEMUPHOrO TATOTEHUs, MPUHLHUI CYMNEPIO3UIUUA CHJI, MPUHIUI OTHOCUTEIHLHOCTHU
FEU'II/IJ'ICSI, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHUA MMITYJIbCa, 3aKOHbI OTPAXKCHHUA U IMPCIOMIICHUSA CBETA,
3aKOHBI COXpaHEHHs 3apsOBOrO M MAacCOBOTO YHCEN MPHU SASPHBIX pPEaKIHsX, IpU 3TOM JaBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MaTEMaTHUECKOE BhIPAKEHUE;

0OBSCHITH (1)I/I3I/I‘I€CKI/I€ mponeccol U CBOICTBa TCJI, B TOM YHCIICE U B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbBISABIATh NPUYUHHOCIEACTBEHHBIE CBSI3H, CTPOUTH
00bsicCHEHUE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOPOi Ha 2—3 M3y4YEHHBIX CBOMCTBA (DM3UUYCCKUX SIBIICHUU,
(bu3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3a1a4M (ONMUparoIuecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIONIb3ys 3aKOHBI
n (I)OpMy.]'IBI, CBS3BIBAIOIIINC (1)I/I3I/I‘-ICCKI/IC BCJIMYHMHBI: HA OCHOBC aHaJIM3a YCJIOBHA 3aJa4d 3aIllMChIBATH
KpaTKO€ YCIIOBHE, BHISBIIATH HEJOCTAIONINE WU U30BITOYHBIC TaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIHI,
HCO6XO)II/IMI>IC oJig pelICHUA, IMPOBOIWTH paCLIéTBI U OLCHMBATH PCATUCTUYHOCTL IIOJYUCHHOI'O
3HaueHUs (PU3MUECKON BEINIHHEI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXHO PEIIUTh MPU IMOMOIIM (PUINYECKUX METOJIOB,
HCIIOJIb3YyA OIIMCaHUueC HuccjeaoBaHus, BBIJACJISITH IMPOBEPACMOC MMPECAIOJI0KCHHUC, OLICHUBATH
MPaBIJILHOCTh TOPSAKA MPOBEACHUS MCCIEIOBAHUS, JI€TaTh BBIBOJbI, HHTEPIPETUPOBATH PE3yIbTAThI
HaOII0IEHUH U OIIBITOB;



IIPOBOJUTH OMBITI IO HAOIIOAECHUIO (PU3MUYECKUX SBJICHUN WIM (PU3MUYECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpAaHEHUs YHEPTHH, 3aBUCUMOCTh MIEpHo/ia KoJeOaHuit
NPY)KUHHOTO MasiTHMKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI M HE3aBUCHUMOCTb OT aMIUIUTYIbI
MaJIbIX KOJIeOaHWid, MPSIMOJIMHEHHOE PAacHpOCTPaHEHHE CBETa, pa3joKEeHHEe Oeyoro CBeTa B CIIEKT),
U3yyeHHE CBOMCTB M300paKeHHs B IUIOCKOM 3€pKaje W CBOWCTB M300pa)keHUs TIpeaMeTa B
cobuparoliell J1H3e, HaOMI0ACHNE CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB M3JIyYEHHsI): CAMOCTOSATEIBHO
coOupaTh YCTAHOBKY M3 H30BITOYHOrO HaboOpa oOOpyIOBaHMS, ONHUCHIBATH XOJ OINbITa H €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJIUTHh NPU HEOOXOJUMOCTH CEPUI0 MPSMBIX HU3MEPEHUH, ONpeneNss CpeiaHee 3HaueHHE
u3MepseMoil BennuuHbl (PoKycHOe paccTosiHHE coOMparolei J1H3bI), 000CHOBBIBATH BHIOOP criocoba
U3MepeHus (U3MEepUTEIbHOTIO Mpuoopa);

MIPOBOJUTH HCCIIEZIOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEJIWYMH C MCIOJIB30BAHUEM IPSMBIX
U3MEpeHuil (3aBUCHUMOCTb IyTHM OT BPEMEHM IpPH PABHOYCKOPEHHOM JBIKEHUHM O€3 HaudalbHOM
CKOpOCTH, Tepruosa KoJeOaHMH MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBI HHUTH, 3aBHCUMOCTH yIJa
OTpaXEHHsI CBETa OT YyIjla MaJeHus M yIJla NpPeJOMIICHUS OT yrja MaJeHus): IUIaHUPOBaTh
UCCIIEIOBAaHNE, CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (UKCUPOBATh pPE3yiIbTaThl IOJYYEHHOM
3aBHCUMOCTH (PM3MUYECKMX BETUYMH B BUAE TaONWIl U TpaduKOB, JenaTh BBIBOABI 1O PE3yIbTaTam
UCCIIEIOBaHMsI; TMPOBOJAUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpEelHAs CKOPOCTbh U
YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO MAACHUS, KECTKOCTD
HPYXKUHBI, KOOPOUIMEHT TPEHUS CKOJIbKEHUs, MeXaHU4ecKasi paboTa U MOLTHOCTh, YACTOTa U MEPHOJ
KOJICOAHUH MaTeMaTU4ECKOTO U MPYKUHHOIO MAasiTHUKOB, ONTHYECKas CHJIA COOMparollel JIMH3BI,
paanoaKTHBHBIM ()OH): TUIAHHUPOBATH HU3MEPEHUs, COOMPATh HSKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATh M3MEpPEHUs], clelysd MNPeaJoKEHHOW MHCTPYKIMM, BBIYUCIATh 3HAYEHUE BEIWYMHBI U
aQHAJIM3UPOBATH MOJTYYCHHBIC PE3YIbTATHI C YIETOM 3aJaHHOM ITOTPEITHOCTH H3MEPEHHIA;

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000pPYI0BAHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU H3YYEHHBIX (U3UYECKUX MOJeNel: MaTepuajbHas TodKa,
a0CoMIOTHO TBEPIOE TEJIO, TOUCHHBIH NCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IJIAaHETapHasi MOJIENIb aTOMA,
HYKJIOHHAs1 MOZIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPHHLIUIBI ICHCTBUS W3YYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOPOM Ha MX ONMHUCAHMA (B TOM YHCIE: CIUJAOMETp, JATYUKU IMOJIOKEHHSI, PACCTOSIHUA M YCKOPEHHMS,
pakeTa, 5XO0JIOT, OUYKH, MEPHUCKOIN, (poToammapaT, ONTUYECKHE CBETOBOJbI, CHEKTPOCKOI, TO3UMETD,
kamepa BunbcoHa), WCHONB3ys 3HAHUS O CBOMCTBaX (DUIMUYECKHUX SIBICHUH U HEOOXOIMMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBI W CXEMaTHYHBIE PHUCYHKA W3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPH PEHIEHUH Y4eOHO-TPAKTUUYECKUX
3aJja4, ONTUYECKUE CXEMBI JUIs TOCTPOEHHS N300pakeHUH B INIOCKOM 3epKajle M cOOMparoLie J1H3e;

MPUBOJIUTH TPUMEPHI (HAXOAWTh WHPOPMAIHMIO O MPHUMEPax) MPaKTHUECKOTO HCIOIB30BAHUS
¢u3nUecKux 3HAHUKA B IOBCEJHEBHOM JKM3HU i1 oOecreueHHs O€30MacHOCTH MpHU OOpaIIeHUU C
npubopaMH ¥ TEXHUYECKHMMM YCTPOMCTBAMH, COXpPAHEHUS 370pPOBbi U COOJIOACHUS HOPM
9KOJIOTUYECKOTO IOBE/ICHUS B OKPYXKAIOLIEH cpere;

OCYILLIECTBIIATh MOUCK MH(pOpMAMK (PU3NUECKOTO colepxaHus B MHTepHeTe, caMOCTOSATENbHO
dopMynupysi TIOMCKOBBIN 3ampoc, HAXOAUTh MYTH ONpEACNCHHs JIOCTOBEPHOCTH TOTYYEHHOU
MH(POPMALIMU Ha OCHOBE UMEIOLIMXCS 3HAHUH U JOMOJTHUTEIbHBIX HCTOUHUKOB,;

WCTIONB30BAaTh TPH BBINIOJIHEHUH YYEOHBIX 3aJaHWil HAYYHO-TIOMYJSAPHYIO JIUTEPATYPY
¢u3nUecKoro conuep)kaHus, CIpPaBOYHBIE MaTepUalbl, Pecypchl ceTu MHTEpHEeT, BiaaeTh NpuéMamu
KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus HH(GOpPMALUKU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(pOpMAIMH U3
HECKOJIbKUX MCTOUYHUKOB (PU3MUYECKOTO COAEpKAHUs, MyOIMUHO MPEACTABIATh PE3yIbTaThl MPOESKTHOM
WJIM UCCJIE0BATENIbCKON NESITEIbHOCTH, MPH 3TOM I'PAMOTHO HMCITOJIb30BaTh U3YYECHHBIA MOHATHIHBIN



anmapar HM3y4aemoro pasjaeiia (pU3MKM M COINPOBOXKAATh BBICTYIUIEHUE Ipe3eHTalueil ¢ y4éTom
0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

COILEPKAHUE OBYUEHUA

7 KUIIACC
Paznen 1. Pusuka u €€ poJib B IO3HAHUM OKPYKAKIIET0 MUPa
®uzuka - Hayka o npupoje. SABiaeHus npupoabl. Pu3nuecKue SIBICHUS: MEXaHUUECKHUE, TEIJIOBbIE,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BenudyuHbL. M3mepenue ¢uzmdeckux BenudnH. Ousnyeckue npubopsl. [lorpemHocTs
n3MepeHnii MexayHapoHas cCUCTeMa €IUHMII.
Kak ¢usuka u npyrue ecTrecTBEHHbIE HAYKH HU3Yy4alOT MpHpoay. EcTecTBEHHO-HAyuHBIH METOJ
MO3HaHUS: HAOIIOeHUE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE TUIIOTE3, IKCIEPUMEHT IO
NPOBEpPKE THIOTE3, OOBsCHEHWE HaOIomaemMoro sieneHus. Ommcanue (U3HUECKUX SBICHHHA C
IIOMOIILIO MOJIEJIEH.
Jlemoncmpayuu
MexaHnuyeckue, TEIUIOBbIE, HIEKTPUYECKUE, MAaTHUTHBIC, CBETOBBIC sIBIeHUS. DU3nueckue mpudoopsI
U TIpOIIeIypa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(GPOBBIM TTPUOOPOM.
Jlabopamophvie pabomol u onwvinmul
OmpeneneHre IEHBI JIEJICHUS IIKaJIbl HM3MEPUTEIBLHOTO mpubopa. M3mepeHue pacCTOSHHIA.
N3mepenue 06bpEMa xxuaKocT U TBEpAOTO Tena. OnpeaeneHue pa3MepoB MalbIX Tedl.
H3mepenue Temnepatypsl IpU MOMOUIH KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccnenoBaHUs MO MPOBEPKE THUIMOTE3bl: JANbHOCTh MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIBIIE, YeM OOJIBIIIe BBICOTA ITYCKA.
Paspnean 2. [lepBoHayajibHbIE CBEACHHS O CTPOCHHMH BelleCTBA
CrpoeHue BelIeCTBAa: aTOMbl M MOJIEKYJbI, MX pa3Mmepbl. ONbIThl, TOKa3bIBAIOLIME IUCKPETHOE
CTPOEHHE BEILIECTBA.
JBwxkenue yactuil BemecTBa. CBsi3b CKOPOCTH JBIKEHUS YaCTHUI[ C TeMmIepaTypoil. bpoyHoBckoe
nBkeHue, nuddysus. BzanmoelicTBre 4acTHIl BENECTBA: IPUTSIKEHNE U OTTAJIKHBAHUE.
ArperaTHble COCTOSIHHS BEUIECTBA: CTPOSHHUE ra30B, KUIKOCTEH U TBEPABIX (KPUCTAIUITMUECKHUX) TEI.
B3auMocBsI3b MeEXIly CBOMCTBaMHM BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX W HMX aTOMHO-
MOJIEKYJIIPHBIM CcTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Jlemoncmpayuu
Hab6mronenue 6poyHoBckoro asmxeHus. Habmonenue nuddysun.
HaGmronenue siBneHmnii, 00bACHAIOMUXCS IPUTSHKEHUEM WM OTTaTKMBAaHUEM YacTHUIl BEIIECTBA.
JlabopamopHvie pabomvl u onvimol
Ornenka aAuamMeTpa aToMa METOAOM PSIIOB (C UCIIONIb30BaHueM (hoTorpaduii).
OMbITHI TT0 HAOJIFOICHUIO TETIOBOTO PACHIIUPEHHS Ta30B.
OnbIThI 110 OOHAPYKEHUIO TEHCTBUS CHIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
Pa3nen 3. /IBu:xkeHue U B3auMojaeiicTBUe TeJl
Mexanunyeckoe paBuxkeHue. PaBHOMepHoe U HepaBHOMepHOe JBuxkeHue. Ckopocts. CpenHss

CKOpPOCTb IPU HEPABHOMEPHOM JIBH>KEHUU. Pacu€T myT 1 BpEMEHU JIBUKEHHUS.



SIBnenne wmHepuuu. 3akoH HMHepuUMU. B3anMonelcTBHE Ten Kak NpPUYMHA U3MEHEHHUS CKOPOCTH
JIBWKEHU Tenl. Macca kak Mepa uHepTHocTH Tena. [ImotHocTh BemiecTBa. CBs3b IJIOTHOCTH €
KOJIMYECTBOM MOJICKYJ B €IMHUIE 00BhEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3auMmoaeicTus ten. Cuma ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
MIOMOILBIO JUHAMOMETpa. SIBIeHUE TATOTEHUS U cuia TskecTu. Cuia TSKECTH Ha JPYrux IlaHeTax.
Bec Tena. HeBecomocTs. CriokeHHE CUJ, HalpPABJICHHBIX MO OJHOW NpsMol. PaBHomelcTByromias
cui. Cuna tpeHus. TpeHue CKONbKEHHS U TPEHUE NOKOos. TpeHue B Npupo/ie U TEXHUKE.
Jlemoncmpayuu

HalGmronenne MexaHUYeCKOTO ABMKECHHUS Tena. M3MepeHne CKOpPOCTH MPSMOJIMHEHHOTO JIBYKCHHSI.
Habmronenue siBjaeHUs] HHEPIIUH.

Habumroienne n3MeHeHus CKOpoCTH pU B3auMoieicTBUU Tesl. CpaBHEHHE MacC 10 B3aUMOICHCTBUIO
ten. CloKeHUue CUJl, HalPaBJICHHBIX MO OHOU MPSMOM.

Jlabopamophwvie pabomvl u onvimol

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMXKEHHUS (IIapHKa B YKUJIKOCTH, MOJIEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIS U TakK Jiajee).

Onpenenenne cpeiHel CKOPOCTH CKOJBKEHUs OpycKa WM MIapuKa MO HAKIOHHOW TIOCKOCTH.
Ornpezenenue mMIOTHOCTH TBEPJIOTO Tena.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedopmaiiun) Npy>KUHBI OT MPUIIOKEHHON
CHUJIBL.

OnbITHl, NEMOHCTPUPYIOIINE 3aBUCHMOCTh CWJIbI TPEHMSI CKOJIbKEHHS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra30oB

HaBnenue. CriocoObl yMEHBIIICHHS U YBETWYCHUS JaBieHus. J(aBienne ra3za. 3aBUCHMOCTh JaBJICHUS
raza or o0béma, TemnepaTtypsl. llepeqaua naBneHust TBEPABIMU TellaMH, KUAKOCTAMH U Ta3aMU.
3akon [Ilackans. [IHeBMaTWyeckue MalIMHBL. 3aBUCHMOCTH JaBICHUS J>KUIKOCTH OT TJIYOHWHBI.
IMunpocratuyeckuit mapagokc. CooOraromuecs cocyabl. [ uapaBIndeckie MeXaHU3MBbI.

Atmocdepa 3emin u arMocdepHoe aapieHue. [IpHUMHBI CyIIECTBOBAHUS BO3AYIIHONW 00O0JIOYKH
3emimn. OmbiT Toppuuennu. M3mepenue armocdepHOro naBiaeHHUs. 3aBUCUMOCTh aTMOC(EpHOTo
JABJICHHsSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A usmepenus: atMochepHoro JaBiIeHHUS.
JlelicTBUE XKUIKOCTH U ra3a Ha NOTPYKEHHOE B HUX Teslo. BrITankuparomas (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTh JIaBJICHHs Ta3a OT TeMmiepaTypel. llepemaua paBiaeHUs KUIAKOCTBIO M Ta3oM.
CooOmaromuecs cocyasl. [ uapaBnndeckuil mpecc.

[posiBnenue neicTBUS aTMOC(HEPHOTO JaBJICHUS.

3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHON YaCTH TENA U IUIOTHOCTHU KHJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUJIKOCTH. Y CJIOBUE IUIABAHUS TEJI: MJIABAHUE
WM MIOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOILIEHHUS IUNIOTHOCTEH TeJa U )KUIKOCTH.
JlabopamopHvie pabomvl u onvimul

HccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIC OT 00bEMa MOTPYKEHHOH B )KUIKOCTh YACTH TeNa.
OnpenesneHne BHITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEO, MOTPYKEHHOE B KHUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOMICH CUIIbI, AEMCTBYIONIEH HA TEJIO B KUJKOCTH, OT MAacChl
Tena.



OnbITBl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIbI, JEHCTBYIOLIEH HAa TEJIO B
KHUJIKOCTH, OT 00bEMa MOrpYKEHHOM B KMUJIKOCTh YACTU TeJla U OT IUIOTHOCTHU JKUKOCTH.
KoHcTpynpoBanue apeomeTpa Wil KOHCTPYMPOBAHUE JIOAKH U ONPEJEICHUE €€ TPY30I10AbEMHOCTH.
Pa3nea 5. PaGora n MoOIHOCTB. JHEprus

Mexanundeckast pabota. MOIIHOCTb.

[IpocThle MexaHH3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBuiio paBHOBecHs pblyara.
[IpumeHeHne npaBuiIa paBHOBECHS pbluara K 0J0ky. «3omotoe mpaBuio» mMexanuku. KII/I nmpoctsix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u moTeHIUMalibHas »Heprus. [IpeBpaiieHue ogHOro BHIA
MEXaHUYECKOW SHEPrUH B Ipyroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Jemoncmpayuu

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomvl u onvimol

Onpenenenre pabOThl CUJIBl TPEHHUS IPU PABHOMEPHOM JABW)KEHHUU Tejla IO TOPU3OHTAIBHOM
MOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

N3mepenue KITJ[ HakoHHOHN 1u1ockocTH. 3ydueHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON SHEPIHH.

8 KIIACC
Pasnen 6. TenioBble siBJIeHUS
OcCHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTpOeHUs BellecTBa. Macca u pazmepsl
aTOMOB M MOJIeKY/I. ONBIThI, TOJTBEP)KIAOIINE OCHOBHBIE MOJOKECHHUSI MOJICKYISIPHO-KHHETHYECKON
TEOPUH.
Monenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUH BemecTBa. Kpuctammmaeckue u aMopdHbie
tena. OOBsICHEHHE CBOMCTB Ta30B, JKUJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKEHUN MOJICKYISPHO-
KUHeTH4eckoi Teopuu. CMaunBaHue U KallWUIApHBIC siBlIeHUs. TeraoBoe pacliupeHre 1 ckaTue.
Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOIO ABMKEHUS 4acTUl. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUU: Teruionepeaada u coBepiieHne padboTel. Bumbl
TEIJIONepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUCHHE.
KonunuecTBo TerminoTel. YaenbHas TEIUIOEMKOCTh BelllecTBa. TemIooOMeH M TEIIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. [InaBieHne u oTBep/ieBaHNe KPUCTAJUTMUECKUX BEUIECTB. Y AeNbHas
teruiora miasneHus. [lapoobpaszoBanue n konaencanus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIICEHUsS OT aTMochepHOro maBieHUs. BiakHOCTH
BO3/yXa.
DHeprus TOIUIMBA. Y IeNbHAs TEIJIOTa CTOPAHHUS.
[Mpunmuner pabotel TermoBbix aBurateneid KIIJ temmoBoro asurarens. TemmoBble ABUraTen u
3alIUTa OKPYXKAIOIICH CpeJibl.
3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TETUIOBBIX MPOIECCaX.
Jlemoncmpayuu
Ha6monenue 6poyHoBckoro npmwkenus. Habnroaenue nuddysun.



Habmronenue siBneHuil cMauMBaHus M KalWLISPHBIX siBIeHU. HaOnrogeHne TenaoBoro pacimupeHus
Ted.

N3meneHue naBieHus ra3a npyu M3MEHEHUH 00bEMa M HarPEeBAHUU WITH OXJIAXKICHUH.

[IpaBuna u3amMepeHus TeMIepaTypshl.

Buasl Teronepenaum.

OxmnaxieHre Ipyu COBEpIICHUH PaObOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHHE TETUIOEMKOCTEH pa3IMYHBIX BELIECTB.

HaGmronenue kuneHusl.

Habmroenue nocTostHCTBa TEMIIEPATYPhI PH TIABJICHHUH.

Mopenu TEIIoBbIX JBUTATENEH.

JlabopamopHvie pabomul u onvimsi

OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TIPUTSIKCHHSL.

OMnBbITHI IO BBIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOM COJIM MJIU caxapa.

OnbIThI 110 HAOTIOEHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX

Ted.

OnpeneneHne JaBICHUS BO3Iyxa B OaJUIOHE IIPHIIA.

OMBITBI, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBIICHHUSI BO3AyXa OT €ro 0o0bEMa M HArpeBaHUS WIH
OXJIAXKACHUS.

[IpoBepka rumore3bl JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TEMIEPATYpPHI.

HaGmoieHne wW3MEHEHHsI BHYTPEHHEHW HHEPruu Teina B pe3yiabTaTe TeIuionepenadn U paboTsl
BHEIITHUX CHII.

HccnenoBanue sBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueid BOJBI.

OmnpeneneHre KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW TMpH TEMIOOOMEHEe C HarpeTbhiM
METaJUIMYECKUM IIUIHHIPOM.

Ompenenenre  yaelbHOM TEIUIOEMKOCTH — BemiecTBa. VcciiemoBanue rmporecca HCHapeHHUs.
OnpenesieHMe OTHOCUTENIBHOW BIIAXKHOCTH Bo3Ayxa. OmpejaeneHue yIedbHOW TEIUIOTHI IUIABJICHUS
abAa.

Paznen 7. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS

Onextpuzanus Ten. [[Ba poaa snekTpuyeckux 3apsanoB. B3aummozaeicTBue 3apsyKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOICUCTBUSI 3aPSHKCHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSHUSA
MEXy TeIaMu).

Onektpuueckoe mnozne. Hanpsok€HHOCTh  anekTpuueckoro moss. IlpuHnmn — cynepno3unuu
3JIEKTPUYECKUX T0JIeH (HAa KaueCTBEHHOM YPOBHE).

Hocutenu »snexTpuueckux 3apsoB. DJEeMEHTapHbIM siekTpudyeckuil 3apsa. CTtpoeHue aroma.
[TpoBOMHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS IJICKTPUUECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCIOBUSL CYIIECTBOBAHUS 3JIEKTPUYECKOr0 TOKA. VICTOYHMKHM TOCTOSHHOIO
TOKa. JIeHCTBUS AIEKTPUUYECKOTO TOKa (TETIOBOE, XMMHUECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B
KUJKOCTSX U razax.

Onextpuueckas 1enb. Cuna Toka. DiekTpuueckoe HampspkeHrne. ConpoTHBIEHHE TPOBOJHUKA.
VnenpHoe compoTuBiIeHHE BemiecTBa. 3akoH Owma st yuactka uenu. l[locnemoBaTenbHOE |
napajuieJIbHOE COEJUHEHNUE TPOBOJHUKOB.



Paborta wm MomrHOCTh 3JeKTpuueckoro Toka. 3akoH JDxoyns-JIeHma. DnekTpudeckue MHenu |
MOTPEOUTENH dIEKTPUUECKOM 2HepTun B ObITY. KOpoTKoe 3aMbIKaHHeE.

[locrosiHHbIE MarHuThl. B3auMopencTBuE IMOCTOSAHHBIX MarHuTOB. MarHuTtHoe mosie. MarHutHoe
noJie 3eMJIU M €T0 3HaYeHue JJIs )KU3HU Ha 3emiie. OnbIT Dpcerena.

MarauTHoe ToJie 3JIEKTpUYECKOoro Toka. IIpuMeHeHue 5JIEKTpOMarHuTOB B TeXHHUKE. JlelicTBue
MAarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb MOCTOSIHHOrO TOKa. Mcmnonab3oBaHue
3JIEKTPOJIBUTATENIEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apazes. SBineHue 3iaeKTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObI TIOJTY4EHHUST AJCKTPUIECKON SHEPrUHu. DIIEKTPOCTAHIIMKA Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPIHH.

Jemoncmpayuu

DJneKTpu3zanus Ted.

JIBa pojia SJEKTPUUECKUX 3aps0B U B3aUMOJIEHCTBUE 3apSKEHHBIX TEll.

YCTpolCTBO U IEMUCTBUE 3JIEKTPOCKOIIA.

DJIEKTPOCTaTUYECKAS UHTYKLIUSA.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsI0B.

[IpoBOIHUKY U TUDTIEKTPUKH.

MoaenvpoBaHUe CUIIOBBIX JIMHUM 3JEKTPUYECKOro MoJisi. ICTOYHMKHM MOCTOSTHHOTO TOKa. [lelcTBuA
3JIEKTPUYECKOTO TOKA. DJIEKTPUUYECKHUI TOK B KUJIKOCTH. ['a30BbIN pa3ps.

N3mepenune cuiibl TOKa amMmepMmeTpoM. I3mMepeHue 3JIeKTpUYECKOro HAMNPSIKEHUS BOJBTMETPOM.
Peocrar u mara3un conportuiieHuid. B3anMoeincTBre MoCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOXHOCTH pAa3CICHHs] TOJIOCOB MarHuta. MojenupoBaHUe MarHUTHBIX
MOJIEN MMOCTOSTHHBIX MarHuToB. ONbIT DpcTea.

MarnuTtHOe moyie TOKa. DJIEKTPOMAarHut. JIeHcTBHE MAarHUTHOrO IOJISI HA IMPOBOJHUK C TOKOM.
DIIeKTpOABUTATENb IOCTOSIHHOTO TOKa. MccnegoBaHue SBIEHUS AJIEKTPOMAarHUTHOM MHIYKLHH.
OnbiTel @apagest.

3aBUCMMOCTh  HAIlPaBJICHUS  WHIYKIIMOHHOTO TOKAa OT  YCJIOBUH €ro  BO3HUKHOBEHHS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamophvie pabomol u onvimol

OnpITHl IO HAOMIOACHHUIO SJCKTPHU3AIMK TEN WHAYKIHUEH M MPH CONPUKOCHOBeHUU. McciemoBanue
JNEUCTBUS DJIEKTPUYECKOTO TOJISI HAa MPOBOJHUKUA WM AWdJIeKTpuku. COOpka W mpoBepka paboThI
AJIEKTPUYECKOM MU MOCTOSHHOTO Toka. M3MepeHue u perynupoBaHue cuibl Toka. M3mepenue u
peryaupoBaHue HaNPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUSI PE3UCTOPA U
HaIPSIKEHUS. HA PE3UCTOPE.

OMBITBI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JEKTPUUYECKOTO COMPOTHBICHUS MPOBOAHUKA OT €ro
JUTUHBI, TUTOMIAY TIOTIEPEYHOTO CEYCHHS U MaTepuara.

[IpoBepka npaBuiIa CIOKEHUS HAMPSKEHUIN IPU MIOCIEA0BATEIIBHOM COEAMHEHUU IBYX PE3UCTOPOB.
[IpoBepka mpaBuna Juisi CUiIbl TOKAa MPU MapajlIeTbHOM COEIMHEHHHM pe3ucTopoB. OmpeneneHue
paboThI ANEKTPUYECKOTO TOKA, HAYIIETO Yepe3 pe3uctop. OnpeneneHne MOIHOCTH EKTPHIECKOTO
TOKa, BbIIEIAEMON Ha pesucrope. HccienoBanue 3aBUCHMOCTH CHJIBI TOKa, HIYHIETO YEpeE3
JAMIIOYKY, OT HAPsDKCHHS Ha HEl.

Onpenenenne KII/I narpesarens.



HccnenoBanne MarHUTHOTO B3aUMOJIEMCTBHS MOCTOSIHHBIX MAarHUTOB. V3ydeHHe MarHWTHOTO MOJIA
MOCTOSTHHBIX MarHUTOB MPHU UX O0BEAMHEHUN U pa3/IelICHUN.

HccnenoBanue nelcTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJKY. OIBITHI, IEMOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIbI B3aUMOJIEWCTBHUS KATYILIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HaIllpaBJIC€HUs TOKa
B KaTymke. l3ydeHue NeMCTBUS MArHUTHOIO IOJS HA MPOBOAHHMK ¢ TOKOM. KoHcTpynpoBaHue u
u3ydenue padoTsl anekrpoasuratens. M3mepenne KI1/] anekrponBuraTeibHOM yCTaHOBKH.

OnpITel 1O HUCCIENOBAaHUIO SIBJICHUS 3JEKTPOMAarHUTHOM MHIYKIMM: HUCCIEIOBAaHHE W3MEHEHUMN

3HAYCHHUA U HAIIPABJICHUA WHAYKIIMOHHOI'O TOKA.

9 KJIACC
Paspnen 8. Mexanuveckue siBJIeHUA
Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTENBHOCTD
MEXaHUYECKOr0  JIBHKEHUsA. PaBHOMEpHOE  mNpsAMOJIIMHENHOE  JABWXKeHHe. HepaBHoMepHOe
NpsIMOJIMHEHOE IBHKeHHE. CpeHsst U MTHOBEHHAs: CKOPOCTh TeJIa IPYU HEPABHOMEPHOM JBUKEHUU.
VYckopenue. PaBHOoyckopeHHOE MpsiMoInHelHOe nBmkeHre. CBoOoHOe nageHue. OnbITel ["anwmes.
PaBHOMepHOE nBIKeHUE MO OKpyxHOCTU. [lepron u vacrtora oOpamienus. JluHeiitHas u yrioBas
ckopocTu. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.
[lepBbi 3axkoH Herotona. Bropoit 3akoH Herorona. Tpermit 3akon Herorona. IlpuHiumn
CYNEPIIO3HULINH CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUsl CKOJIbKEHHUsI, CUjla TPEHHSI MTOKOs1, Ipyrue
BU/JIbI TPEHUS.
Cuna TsKECTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEHUE CBOOOIHOr0 NaieHus. J|BUKEHUE TUIaHeT
Bokpyr Connna. IlepBas kocmuyeckas ckopocTb. HeBeCOMOCTh U IEpErpy3KH.
PaBHOBecue wmatepuanbHON TOYKH. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHOMN OCBIO BpalieHuss. MoMmeHT cuibl. LleHTp TsokecTu.
Nmnynsc tena. U3menenne umnynbsca. UMmynbsc cuiibl. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE
JIBIKEHUE.
Mexanndeckass paboTa U MOITHOCTh. PaboTa cun TskecTH, ynpyroctd, TpeHus. CBS3b DHEPTHH U
pabotel. [loTeHuuanbHas >HEprusl Tena, MOAHATOTO HaJ MOBEPXHOCThIO 3emud. [loTeHuumanbHas
SHeprus cxarto npyxkunbl. Kunernueckass sHeprus. TeopemMa O KMHETHMUECKOM 3»HEPruu. 3aKkOoH
COXpPAHEHUSI MEXaHUUYECKOU SHEPTUH.
Jlemoncmpayuu
Habmonenue MexaHu4ecKoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME MyTeH U TPACKTOPUM ABUKEHHUS OJHOIO M TOTO K€ Telda OTHOCUTENIBHO pa3HBbIX Tell
OTCU€Ta.
N3mepenune ckopocTH U yCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUSI.
HccenenoBanme npu3HakoB paBHOYCKOPEHHOTO JIBUKCHMUS.
Habmronenue ABHKeHUS Tesla Mo OKPYKHOCTH.
HaGmronieHne mexaHW4YecKuX SIBICHUHM, MPOUCXOASIIMX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCHUTENIbHO KaOMHeTa (PU3UKH.
3aBUCHUMOCTh YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.
Haburonnenue paBeHcTBa CUJl IPU B3aUMOJIEHCTBUU Tell.
N3menenue Beca Tena npu yCKOPEHHOM JIBHXKEHHH.
[lepenava umnynbca npu B3aMMOJECHCTBUH TEIL.



[Tpeobpa3zoBaHus SHEPTUU MPU B3AUMOICHCTBUU TEll.

CoxpaHeHue UMIyJIbca MpU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca P a0COMOTHO YIPYTOM B3aUMOICHCTBUU.

Habutoienne peakTUBHOTO JIBUKEHMUS.

CoxpaHeHHe MEXaHNYECKOW SHEPTUH MPU CBOOOTHOM IaJICHHUH.

CoxpaHeHue MeXaHU4eCKOW YHEPrHH MPH IBUKEHUH TeJla MOJ AeHCTBUEM IPY>KUHBI.
JlabopamopHvie pabomul u onvimsi

KoHcTpynpoBanue TpakTa A pa3roHa U JalbHEWIIEr0 PaBHOMEPHOIO JBMIKEHUS LIapuKa WIN
TEJIEKKH.

OnpeneneHne cpeiaHell CKOPOCTH CKOJIBXKEHHMsI Opycka MM JABW)KEHUS IIapUKa IO HAKJIOHHOM
IUIOCKOCTH.

Ornpenenenne yCKOpeHus Teia Ipu paBHOYCKOPEHHOM JBUKEHUHU 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBHCUMOCTU IyTH OT BPEMEHM NPU PaBHOYCKOPEHHOM JIBUKEHHUHU 0€3 HavyaJbHOMN
CKOPOCTH.

[IpoBepka T'HMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JIBIDKEHUM O€3 HadyalbHOM CKOPOCTH MYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLME TPOMEKYTKH BPEMEHH OJJUHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOT'O JIABJICHUSI.
Onpenenenne ko3P uiinenTa TpeHus: CKomkkeHus1. OnpeneneHre KECTKOCTH MPYKUHBL.
Onpenenenre pabOThl CUJIBI TPEHUS IMPU PABHOMEPHOM JBWKEHHHM Tejla MO TOPU30HTaIbHOU
MOBEPXHOCTH.

OmnpeneneHue pabOTHl CHIIBI YIIPYTOCTH MPU MOABbEME Tpy3a C HUCHOJIB30BAHUEM HEIMOJBHKHOTO U
HOJBM)KHOTO OJIOKOB.

M3ydeHue 3akoHa COXpaHEHUS YSHEPTHUH.

Pa3zpnen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI

KonebarenpHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOAHUM: MEPHUO, 4acTOTa, aMILUIUTY/IA.
MaremaTHueckuii U IpyKUHHBIN MasTHUKH. [IpeBpaliieHue sHeprun mpu KojaedaTenbHOM JIBHKEHUH.
3aryxaromue koneOanus. BeiaykacHHble koneOanus. Pesonanc. Mexanndeckue BoiaHBL CBoOMCTBa
MeXaHU4eckux BoJH. [IpogonpHble W momepeuHble BOJHBL JlIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHnuecKHe BOJIHBI B TBEPAOM TeJle, CEHCMUUECKHE BOTHBI.

3Byk. ['poMKOCTb 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MIH}pa3Byk u ynbTpa3ByK.
Llemoncmpayuu

Habmronenne kosebaHuii Ten TOA JEHCTBUEM CHIIBI TSDKECTH W CHIBI ympyroctu. HaOmromenue
KoneOaHuil Tpy3a Ha HUTH U Ha npyxuHe. HaOmioneHue BBIHYKIEHHBIX KOJeOaHW M pe30HaHCcA.
PacnipocTpaHenrne MpoaONbHBIX U TOMEPEeYHbIX BONH (Ha Mozenu). HabmioneHuwe 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOThl. AKYCTUUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol

OnpenesneHne YacTOThl U IEpUOAa KoJeOaHui MaTeMaTHUeCKoro MasiTHuka. OnpesiesieHne 4acToTbl U
nepuoAa KoiebaHHW NpyKWHHOTO MasTHHKA lccriemoBaHue 3aBUCHMOCTH TepHoja KoseOaHuit
MOJIBEIIIEHHOTO K HUTH TPYy3a OT JAJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpUo/ia KoIeOaH i MPY>KUHHOTO MasiTHUKA OT MacChl Ipys3a.

[IpoBepka He3aBUCUMOCTH Meproia KosedaHuil rpy3a, OJBEUIEHHOIO K HUTH, OT MaccChl Tpy3a.
OnpIThl, J1EMOHCTPUPYIOLINE 3aBUCUMOCTb IMEepHoJa KoieOaHUIl MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a u kECTKOCTH MPYKUHBL. V3MepeHue ycKopeHusl CBOOOIHOTO MaIeHUsI.

Pa3pnen 10. DaeKTpOMarHuTHoOe 1MoJie ¥ 3J1eKTPOMArHUTHbIE BOJIHbI



DNEeKTPOMarHUTHOE ToJie. DIeKTpOMarHuTHble BOIHBI. CBOMCTBa 3/IeKTpOMarHuTHBIX BoiH. [llkana
3JIEKTPOMAarHUTHBIX BOJIH. MICII0JIb30BaHUE AIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoiHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu

CBo¥iCTBa 3JIEKTPOMAarHUTHBIX BOJIH. BOJTHOBBIE CBOKCTBA CBETA.

Jlabopamophvie pabomol u onwvimol

N3ydenne cBONCTB 3NEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO TenedoHa.

Pa3pnen 11. CBeToBbI€ siBJICHUS

JlyueBas monenb cBera. Mcrounuku cseta. [IpsimonuHeiiHoe pacmpocTpaHeHHE CBeTa. 3aTMEHUs
Counnua u JIynel. Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKEHHsI CBETA.

[Ipenomnenue cBeta. 3akoH mperaomiieHHs cBera. [lolHOe BHyTpeHHeEe OTpa)KeHUE CBeTa.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAAX.

Jlunza. Xon myueit B nuH3ze. OnTuyeckas cucreMa ¢oroanmapaTa, MUKPOCKOIA U Teleckoma. [ a3
KaK ONTHYECcKas cucTeMa. biM30pyKoCTh U 1adbHO30PKOCTD.

Paznoxenne Oenmoro cBeta B chekTtp. OnbiTel HptoToHa. CrokeHHE CHNEKTpPalIbHBIX I[BETOB.
Hucnepcus cBera.

Jlemoncmpayuu

[IpsimonuHeitHoe pacnipocTpaHeHue cBeta. OTpakeHUE CBETa.

[Tonyuenue n3o0pakeHU B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.

[Ipenomnenue cBeTa.

OnTuyeckuii CBETOBO/I.

Xon ny4eil B coOuparolei JINH3e.

Xo Jydeil B pacCenBaroIel JTUH3E.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO JIUH3.

[Tpuntmn geiicTBus Gporoanmnapara, MUKPOCKOTMA U TEIECKOTIA.

Mogens rnasa.

Paznoxxenue 6enoro cBeTa B CIIEKTP.

[Tomyuenue Oenoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamophvie pabomol u onvimol

HccnenoBanue 3aBUCUMOCTH yria OTPaXKEHHMsI CBETOBOTO Jiydya OT yria mnajaeHus. M3yueHue
XapaKTepUCTUK HM300paKeHUsS MpenMeTa B TUIOCKOM 3epkaie. MccriemoBaHue 3aBUCUMOCTH yTiia
IPEJIOMJICHHUSI CBETOBOIO JIy4a OT YrJjla MaJeHUs Ha TPAHULIE «BO3AYX-CTEKIION.

[Tonyuenue n3o0pakeHU C TOMOILBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenrie (OKYCHOTO pPACCTOSHUS M ONTHYECKOM CHibl coOuparomeid TuH3bl. ONBITH 10
pa30oKEeHUI0 OEJIoro CBETa B CHEKTP.

OMNBITHI 110 BOCTIPUSITHIO I[BETA MPEIMETOB TP UX HAOIIOJCHUH Yepe3 IBETOBBIC (PHIIBTPEHI.

Pa3nen 12. KBanTtoBble siBj1eHUsI

Oneitel  Pesepdopna w mmaHeTapHas Mojaenb atoma. Mogenb artoma bopa. Hcnyckanume wu
MOTJIONIEHHE cBeTa aTOMOM. KBaHThI. JIMHEYaThie CIIEKTPHI.

PaguoaktuBHOCTE. Anbda-, 6era- m ramma-uznydeHus. CTpoeHue aromMHoro sjapa. HykiaoHHas
MOJieJIb aTOMHOTO simpa. M3oTtonel. PanuoaktuBHbie mpeBpaiieHus. [lepuon nmomypacmana aTOMHBIX

saep.



SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsAA0BOIO U MacCOBOI'O YUCEN. DHEPIUs CBS3U aTOMHBIX
anep. CesA3b Macchl U dHepruu. Peaknuu cuHTes3a u neneHus suaep. Mcrounnku sHeprun CosHua u
3BE3.

Snepnas sHepreTuka. JIeHCTBUSA paAMOAKTUBHBIX U3JIyYEHUHN HA )KMBbIE OPTAHU3MBI.

Jlemoncmpayuu

CrnexTpsl n3nydenus u noromenns. CrieKTpel pa3iandHbIX ra3oB. CIeKTp BOAOpOJa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOUNX U3ITYUSHUH.

Peructpanus uznydeHust npupogHbIX MUHEPAIOB U IPOAYKTOB.

Jlabopamophwvie pabomul u onvimol

HaOmtoneHue CIUIOMIHBIX M JIMHEMYAThIX CIIEKTPOB M3IydeHUs. VccienoBaHue TPEKOB: U3MEpEHUE
SHEPrHU YaCTHUIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenune paaroakTHBHOTO (OHA.

IToBTOpPHUTEIBHO-0000IAO M MOAYJIb

[ToBTOpUTENHHO-0000IAIONIMI  MOJY/Ib MpeJHa3HaueH [UId CHCTeMaTH3allud U 0000IIeHUs
IPEMETHOTO COAEP)KAHUS U OMNbITAa JEATEIbHOCTH, NMPHOOPETEHHOTO MpU M3YyYEHHM BCETO Kypca
¢u3uKu, a TakXke JUId MOJITOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHY MO (U3UKe s
oOyuarouuxcsi, BHIOPaBLUINX ATOT yYEOHBIN MpEeaMET.

[Ipy w3ydeHMM IaHHOTO MOAYNS PEAINU3YIOTCS M CHUCTEMATU3UPYIOTCS BHUIBI JEATEIBHOCTH, Ha
OCHOBE KOTOpBIX 00ecreuynBaeTcsl JAOCTHKEHHE IPEeIMETHBIX M METallPEeMETHBIX IUIaHUPYEMbIX
pe3yabTaToB OO0yueHHs, (OPMUPYETCS E€CTECTBEHHO-Hay4Hasi I'PaMOTHOCTb: OCBOEHHE Hay4HBIX
METOJOB HCCIIEJIOBAaHMs SIBICHUA NPUPOABI M TEXHUKH, OBJIAJCHHE YMEHHUSIMH OOBSICHITDH
buznyeckue SBIEHUs, IPUMEHSS OMyYeHHbIE 3HAHUS, PEeIlaTh 3aJJa4M, B TOM YKCJIe KAaUeCTBEHHbIE U
JKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO AEATENBHOCTHBIM XapakTep AAHHOIO pasjiena pealn3yeTcss 3a CU€T TOro, 4To
oOyyaromuecs BBIIOIHSIIOT 3aJIaHHsI, B KOTOPBIX UM IIPe/IaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWUH pAclo3HaBaThb W HAyYHO OOBSACHATH (PU3MUYECKUE SIBICHUS B
OKpY>Karolleil Mpupo/ie U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METObl UCCIIEAOBAaHUS (PU3NUYECKUX SBJICHUN, B TOM YUCIE Ul NPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HanOOJIee BaKHBIX JTOCTHKEHUN COBPEMEHHBIX TEXHOJIOTUH, HAIIpUMED,
IPAKTUYECKOI'0 MCIIOIb30BAHMSI PA3IMYHBIX UCTOYHUKOB YHEPrUU HA OCHOBE 3aKOHA IIPEBPALICHUS U

COXpaHCHUA BCCX N3BCCTHLIX BUJIOB 9HCPIUHU.

Yuer paboyeil nporpaMMbl BOCIMTAHUS

Peanu3zanus BocnuTaTeabHOro MOTEHIIMANMA YPOKOB (M3UKH TNPEAYCMaTPUBAECT:

1.

MaxkcumanbHOe UCIIOJIb30BaHUE BOCIIMTATENIBHBIX BO3MOXKHOCTEH COZiepkKaHUS yueOHOro npeameTa
«®uzuka» s (GOpPMUPOBAHMS y OOYyYarOIMIMXCS POCCUWCKMX TPAAUIMOHHBIX JTYXOBHO-
HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX LICHHOCTEM, POCCUHCKOI0 UCTOPUUECKOTO CO3HAHUS HA OCHOBE
UCTOPUYECKOIO TPOCBELIEHUs; MOA00p COOTBETCTBYIOIIEIO COJEpPXKAHUSA YPOKOB, 3aJlaHU,
BCIIOMOTaTeJIbHbIX MaTepUaIoB, IPOOJIEMHBIX CUTYaLMH ISl 00CYXIEHUM;

BxiroyeHue LEneBBIX OPUEHTUPOB pE3YJIbTaTOB BOCIMTAHUA, HUX Y4Y€T B OIPENEICHUU
BOCITUTATEIbHBIX 33/1a4 YPOKOB, 3aHSITHI;



BxiroueHune B conepkaHue ypOKOB IIPA3AHUYHBIX U IAMATHBIX 1aT B COOTBETCTBUU € KAJICHIAPHBIM
IUIAHOM BOCIIMTATENbHON paboOTBhI;

Bb100p MeTO0B, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIIUTATEIbHOE BO3/IEHCTBIE HA JIUYHOCTD
B COOTBETCTBUU C BOCIMTATEIbHBIM HJCAIOM, LEIbI0 W 33aJadaMH BOCIUTAHMS, LEJIEBbIMU
OpPUEHTUPAMHU PE3YIbTAaTOB BOCIIUTAHMUS,

[lpuBneueHre BHMMaHUS OOy4arOIIMXCsl K LIEHHOCTHOMY acCHEeKTy H3Y4aeMbIX Ha YypOKax
MPEIMETOB, SIBICHUN W COOBITHIA, MHUIIMHUPOBAHUE OOCYKIICHUMN, BHICKA3bIBAHUN CBOETO MHCHWSI,
BBIPAOOTKH CBOETO JJMYHOCTHOI'O OTHOLIEHUS K N3Y4aeMbIM COOBITHSM, SIBJICHUAM, JTHLIAM;
[lpumeHenne WHTEPaKTUBHBIX (HOpM ydeOHOH pabOThl — HHTEIUIEKTYaIbHBIX, CTUMYIHPYIOIIUX
MIO3HABATEJbHYI0O MOTUBAIMIO, UTPOBBIX METOAMK, AUCKYCCUH, JAIOIUX BO3MOXHOCTh IPUOOpecTH
OTIBIT BEJIEHUSI KOHCTPYKTUBHOI'O JIMAJIOra; rPYNHOBOM pabOThl, KOTOpasi YUUT CTPOUTH OTHOILIECHUS
U JIEHCTBOBATh B KOMaHJI€, CIIOCOOCTBYET PA3BUTHIO KPUTUYECKOTO MBIIIJICHHS;

[ToGyxnenue obyqaromuxcs co0Ir01aTh HOPMBI OBEACHHUS, IIPAaBUIa OOLIEHNS CO CBEPCTHUKAMU U
HelarormuecKuMu paboTHHKaMu, cooTBeTcTByomue ykinaay MBOY «Kapmoropckast CLL Nell8y,
YCTAHOBJICHHUE U MOAJEPKKY JOOPOKEIATEIbHOM aTMOC(HEPBI.



TEMATHYECKOE IINTAHUPOBAHHUE

dusuka, 7 Kiacc

No Tema Koa-Bo K/p JyieKTpoHHbBIE (HU(POBHIE)
qacoB o0pa3oBaTe/ibHbIE pecypchbl
1 duzuka U ee poiib B 6 1.Iludposast oGpazoBarenpHas
MO3HAHUHU OKpY>KaroILero mwiaTpopma «Yuu.py»
MHpa 2.D51eKTPOHHOE IPUIIOKEHUE K
yueOHUKY «Du3nKa»
2 IlepBoHavanbHbIE CBEACHUS )
3.'ocynapcTBeHHas
O CTPOCHHH BCIICCTBA oOpa3oBaTenbHas iatdopma
3 | Bsaumopeiictaue Ten 23 2 «Poccwmifckast 2IeKTpOHHAs
4 JlaBmeHue  TBEpABIX  Te, 20 1 IITKOJIa»
JKUIKOCTEH ¥ Ta30B 4 EnuHasi KOJUIEKIUS
5 | PaGora " MOILHOCTD, 12 1 PPOBBIX 00pa30BaATEIBHBIX
pecypcos. (http://school-
DHeprus .
collection.edu.ru/)
6 | UtoroBoe moBTOpEeHUE U 2 1 5. Lludbposas
KOHTPOIIb. Hrorosoe oOpa3oBarenbHas maTgopma
TECTUPOBAHUE. «Sknace»
6. OmIafH-1IKOIA I AETEN
¥ ToIpocTKOB Skysmart
Hroro 68 5
®dusuka, 8 Kjacc
Ne Tema Koa-Bo K/p JyekTpoHHbIE (IU(pPOBHIE)
4acoB o0pa3oBaTe/bHbIE Pecypchl
1 TennoBsie sBICHUS 28 1 1.udposas o6pazoBarenbHas
2 DJEeKTpUYECKHE SBICHUS 26 2 nnathopma «Y4u.py»
3 DIEKTPOMATHHUTHBIE 12 1 2.DJIEKTPOHHOE MTPUIIOKEHHUE K
yueOHuKy «Dusznka»
SIBIICHUS
3.'ocynapctBeHHast
4 HUroroBoe moBTOpEeHHE W 2 1 o6pasoBaTenbHas miathopma
KOHTPOJIb. Hrorosoe «Poccuiickas 37eKTpOHHAs
TECTHPOBaHUE. HIKOJIa
4 EnuHas KOJUIEKIINS
U(PPOBBIX 00pa30BaTEIHHBIX
pecypcos. (http://school-
collection.edu.ru/)
5. ludposas
oOpa3oBaTesbHas atopma
«Skmace»
6. OunaiH-1IKONA JIJIS AeTeH
Y TIOJIPOCTKOB Skysmart
Hroro 68 5

®usnka, 9 kiacc




Ne Tema Kou-Bo K/p DyekTpoHHbBIE (IU(POBHIE)
4acoB o0pa3oBaTe/bHbIE PeCypChl
1 3aKOHBI ~ JABWKCHUS W 40 3 1.udposas o6pazoBarenbHas
B3aMMO/ICHCTBUS TEN wiarpopma «Yuu.py»
2 Mexanudeckue KoJieOaHuUs 15 1 2.371eKTPOHHOE IPUIIOKEHUE K
yueOHuKy «Dusnka»
1 BOJTHBI
3.I'ocynapcTBeHHas
3 CBeToBBIC SIBJICHUSL. 21 1 obpazoBaTenbHas maaThopma
OJIEeKTPOMArHUTHBIC BOJHBI «Poccuiickas 37eKTpOHHAs
4 Crpoenue aToma u 17 1 HIKOJIa
aTOMHOTI'O saapa. 4.EI[I/IH3.5[ KOJIJICKIINUA
Vcronb3oBaHue  SHEprHU UPPOBBIX 00pa30BATEIBHBIX
pecypcos. (http://school-
ATOMHBIX SIJIEP .
collection.edu.ru/)
5 [ToBTOpUTETHHO- 9 1 5. Tudposas
0000 maroIMi MOTYIIb oOpa3oBatenbHas miatgopma
«Skmacce»
6. OunaiH-1IKONA JIJIs AeTei
Y TIOJPOCTKOB Skysmart
Uroro 102 7
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