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INOACHUTEJIbBHAS 3AIINCKA

Pabouas ImporpamMma CoCTtaBjI€CHA B COOTBETCTBHUH C Tpe60BaHI/I${MI/I:

1. ®enepanbuoro 3akona Ne 273 ot 29.12 2012 rona «O6 obpazoBanuu B Poccuiickoit dexepannny.
2.DO0IT ocHOBHOTO 001IIeT0 00pa30BaHUS

[Tpuka3z MunucrepctBa npocsemienus Poccuiickoit @eneparuu ot 18.05.2023 Ne 370 “O06 yTBepx)acHUN
denepanbHON 00pa30BaTEIBHOM IPOrPaMMbI OCHOBHOTO 00111ero oOpa3oBanus’ (3aperucTpupoBaH
12.07.2023)

3. [Ipuka3z Munucrepctsa npocemenus PO ot 02.08.2022 Ne 653 «O06 yrBepkaeHun dhenepaibHOro
HepeYHs AIIEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB, TOMYIIEHHBIX K MCIIOIb30BAHUIO TIPU pealln3aliui
MMEIOLINX TOCYIapCTBEHHYIO aKKpeauTalio oopasosarenbHbix nporpamm HOO, OO0, COO»
(Bapeructpupoan 29.08.2022 Ne 69822)

4. IlocranoBneHus [ 1aBHOro rocy1apcTBEHHOr0 caHUTapHOTo Bpaya Poccuiickoit denepauuu ot
28.09.2020 roma Ne28 «O6 yrBepxknenun CanlluH 2.4.3648-20 «CanuTapHO- SMUIEMUOIOTUICCKIEC
TpeOOBaHUS K OpraHU3alMsIM BOCIIUTAHUS U 00YUEHHUs, OT/IbIXa U 03/I0POBJICHUS JE€TEH U MOJIOACIKI»;
5. YuebnsiM mutanom MBOYVY Jlosunckas OOILL .

6. Ilepeunem yueOHuKOB, yrBepkeHHOro MBOYVY Jlozunckas OOILLI

Lean n3ydenus ciaeayromnme:

* pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yUaluXCsi HA OCHOBE Mepeaud UM 3HAHUW U OTIbITa
MTO3HABATEJIbHON U TBOPUECKOU JeATEIbHOCTH;

* IOHUMAaHKE YYAIIUMHUCS CMBICJIa OCHOBHBIX HaYYHBIX TTOHITHI M 3aKOHOB (DU3UKH, B3aUMOCBSI3U
MEXIy HUMH;

* popMupoBaHUe y ydamuxcs npeAcTaBiIeHU o PU3nUecKor KapTuHE MUpa.

JlocTHKeHHe ITHX LeJiel 00ecredyuBaeTcsl pelieHneM CJIey0IuX 3a1a4:

* 3HAKOMCTBO YYaIl[UXCsl C METOJJOM HaYyYHOTO IMO3HAHUsI U METO/IaMU UCCIeI0BaHUs 00BEKTOB U
SBJICHUM IPUPOJIBL;

* IPUOOPETEHUE YJAIIUMUCS 3HAHUHA O MEXaHUYECKUX, TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX
ABJIEHUSAX, PU3NUECKUX BEIMYUHAX, XapaKTEPU3YIOIIUX 3TU SBJICHUS;

* (hopMupOBaHHE y YUAIIUXCSl YMEHUN HAOMIOAaTh IPUPOTHBIC SIBICHUS U BBITIOIHATH OIBITHI,
nabopatopHble pabOThI U HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIB30BAaHUEM U3MEPUTEIbHBIX
nprOOpPOB, IMUPOKO MPUMEHSIEMBIX B IPAKTUYECKOH JKU3HU;

* OBJIaJICHUE YYAIIUMHUCS TaKUMHU OOLIEHAYYHBIMU TOHATUSAMHU, KaK IPUPOJHOE SIBJICHUE,
SMIMPUYECKU YCTAHOBJICHHBIN (aKT, mpobiemMa, FUInoTe3a, TCOPETUIECKUN BBIBO, PE3YJIbTAT
SKCHEPUMEHTAIBHON MTPOBEPKU;

* MIOHUMaHKE yYallMMHUCS OTIMYUN HAYYHBIX JIaHHBIX OT HENPOBEPEHHOMH MH(OPMAINH, IIEHHOCTH
HAYKH JUIsl YOBJIETBOPEHUS OBITOBBIX, IPOU3BOICTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH YesIoBeKa.

OO0mas xapakTepucTuKa y4e0HOro npeaMera, Kypca ¢ y4erom padodei nporpaMmMbl BOCIIMTAHUSA;

dusnueckoe 00pa3oBaHNE B OCHOBHOH IIKOJIE JOJDKHO 00ecTIednTh (POPMUPOBAHUE Y O0YUAIOIIUXCs
IpE/ICTaBICHNH O HAyYHOH KapTHHE MHpa — BAXXKHOTO Pecypca HaydHO-TEXHHYECKOTO Iporpecca,
O3HAKOMJICHHE 00Y4aoIXcs ¢ PU3MYECKUMH U aCTPOHOMUYECKUMU SIBJICHUSIMH, OCHOBHBIMHU
NpUHOAIAMU pabOThl MEXaHU3MOB, BEICOKOTEXHOJIOTHYHBIX YCTPONUCTB U MPHOOPOB, pa3BUTHE
KOMITETEHIIMH B PELICHUN HHKEHEPHO-TEXHUUECKUX U HAYYHO-UCCIIEAOBATEILCKUX 3a/1a4.



OcBoenne yuebHoro npeamera «Du3nkay HapaBIeHO Ha pa3BUTHE Y 00yUaIOIINXCS
IIPEJICTaBICHUNA O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYLICCTBOBAHUS U JBU)KCHUS MAaTEPUH, HA OCBOCHHE
00y4aromuMucs 00X 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOJHBIX SBJICHUHN, CO3JJaHNE YCIOBUH [T
(opMHPOBAHUS UHTEIUIEKTYalbHbIX, TBOPUECKUX, TPAKAAHCKUX, KOMMYHHKAI[HOHHBIX,

UH(POPMALMOHHBIX KoMIleTeHIni. O0ydaronuecs OBIaJCI0T HAyYHBIMH METOJAMH PELICHUS PA3INIHBIX
TEOPETUYECKUX U IPAKTUYECKUX 33/1a4, YMEHUSAMH (POPMYIUPOBATh FMIIOTE3bl, KOHCTPYHPOBATH,
IIPOBOJIUTH IKCIIEPUMEHTHI, OLICHUBATh U aHAJIU3UPOBATh IIOJIYYCHHBIEC PE3YJIbTAThI, COIIOCTABIIATH UX C
00BEKTUBHBIMH PEATMSIMHU KU3HH.

VYuebnslii npenmer «dusnka» crnocodcTByeT (POPMUPOBAHHIO Y 00YUAIOUINXCS YMEHUN
0e30I1aCHO KCII0JIb30BaTh Ja00paTOpHOE 000PYI0BaHKE, IPOBOAUTH €CTECTBEHHO-HAYYHbIE
UCCJIEIOBAHMS U KCIIEPUMEHTBI, AaHAJIM3UPOBATH ITOJIyYEHHBIE PE3YyJIbTaThl, IPEACTABIIATh U HAYYHO
apryMEHTHPOBATH ITOJIyYCHHBIE BHIBOJIBI.

N3zyuenne npeamera «Pu3nka» B 4aCTU GOPMHUPOBAHUS Y O0YUAIOIIUXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOEHUS OOIIEHAYUYHBIX METOJI0B (HaOII0AeHNE, U3MEPEHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAHKE), OCBOCHUS MPAKTUUECKOT0 IPUMEHEHUs HayYHbIX 3HAaHUH (PU3HUKU B )KU3HU OCHOBAHO
Ha MEXIPEIMETHBIX CBS3SX C mpeameramu: «MartemaTtukay, «MHpopmatukay, «Xumusy, «buonorus»,
«["eorpadusy, «Ikonorus», «OCHOBBI 0€30NaCHOCTH KU3HEACATEIBLHOCTIY, «McTopus», «Jlutepatypa»

u J1p.

Peasmm3anus MIKOJIbHBIMH NEAArOraMy BOCIIMTATEIbHOIO NOTEHIMAJIA YPOKA NpeanoJiaraer
caeayonee:

. YCTAHOBJIEHHE JOBEPUTEIIbHBIX OTHOIICHUM MEXK/ly YUUTENIEM U €r0 YYEHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYaIIUMUCS TpeOOBaHUN U POCKO yuuTes,

IPUBJICUYECHUIO UX BHUMaHUS K 00CYyKIaeMoil Ha ypoke HH(POpPMAallMK, aKTUBU3ALMU UX NT03HABATEIbHON
JIeATEIbHOCTH;

. no0y:kIeHue MKOJbHUKOB COOII0AaTh Ha ypOKe OOIIETIPUHATHIE HOPMBbI TIOBEACHMUS,
npaBuia OOIIEHUS CO CTapIIUMHU (YUUTEISIMH) U CBEPCTHUKAMU (IIKOJIBHUKAMU ), TPUHLUIIBI Y4eOH O
JUCLHUIIIIMHBI U CAMOOPTraHU3alUu;

. NpHUBJIeYEHHE BHUMAHUS IIKOJIBHUKOB K ICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypOKax
ABJIEHUH, OpraHu3alus X padboThl ¢ OJy4yaeMON Ha YPOKE COIMAIbHO 3HAaYUMMON MH(popManueil —
MHHUIMMPOBaHHUE €€ 00CYKICHHsI, BRICKa3bIBAaHMS YUAILIMMUCS CBOETO MHEHHUS IO €€ NMOBOLY, BIPA0OTKH
CBOETO K HEHl OTHOILICHUS;

. HCI0JIb30BaHHME BOCIIUTATENIbHBIX BO3MOXKHOCTEH co/iep KaHUsI yueOHOTro NpeMeTa
yepe3 AEMOHCTPALNIO IETSAM IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOIO MTOBEAEHUS, IPOSIBICHUS
4eJI0BEKOIIO0US 1 JOOPOCEPAEUHOCTH, Yepe3 000 COOTBETCTBYIOIIMX TEKCTOB JUISL YTEHUS, 3a/1a4 JUIs
peleHus, TpoOIeMHBIX CUTyaluil 17151 00CYKIeHUs B Kiacce;

. NpUMeHeHUe Ha YPOKe MHTEPAKTUBHBIX (OpM pabOThl yHaIIUXCs: UHTEIEKTYyalbHbBIX UID,
CTUMYJIMPYIOLIUX MO3HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB; JUAAKTUYECKOIO Te€aTpa, I/ie MOJyYEeHHbIE Ha
ypOKe 3HaHHUS OOBITPHIBAIOTCS B TeaTpajbHBIX IOCTAHOBKAX; IMCKYCCHH, KOTOpBIE IalOT YydYalluMcs
BO3MOXHOCTbh MPHUOOPECTH ONBIT BEJCHUS KOHCTPYKTHUBHOI'O JMAJIOra; TPYMIIOBOW pabOThl MM pabOThI B
napax, KOTOpbl€ y4aT IIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOACHCTBUIO C IPYTUMH JI€THMU;

. BKJIIOYEHHME B YPOK HIPOBBIX MPOLEAYP, KOTOPBIE IMOMOTAOT IMOAAEPKATh MOTHUBALMIO
JeTedl K IMOJY4YCHUIO 3HAaHUM, HAJIAKUBAHUIO IIO3UTUBHBIX MEXIIMYHOCTHBIX OTHOILICHMM B Kiacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeaIbHONH aTMOCc(ephl BO BpeMsl YPOKa;

. opraHm3anus mwedcTBa MOTUBUPOBAaHHBIX M OIPYAHUPOBAHHBIX y4yalllUXCs Haa HX
HEYCIIEBAIOIINMHU OJHOKJIACCHUKAMH, JAIOLIET0 MIKOJIBHUKAM COLMAIBHO 3HAYMMBIN OIBIT COTPYIHUYECTBA
Y B3aMHOI ITOMOIIIH;

. WHHIMMPOBAHHE U MOJAEPHKKA UCCIEI0BATEIbCKON IEATEIbHOCTH IKOJIBHUKOB B paMKax
peaNn3ali MMH WHIWBUAYAJIBHBIX W TPYNIIOBBIX HCCIIENOBATEIbCKUX MPOEKTOB, YTO JACT HIKOJBHHKAM



BO3MOXXHOCTh HPUOOPECTH HAaBBIK CaMOCTOSITEIBHOIO pELICHUS TEOPETHUYECKOW MpOoOJieMbl, HaBBIK
TeHepUPOBAaHUA M OPOPMIICHUS COOCTBEHHBIX HJCH, HABBIK YBAKUTEIHHOIO OTHOLIEHUS K UYXKHM HUICSM,
O0(OpPMIICHHBIM B paboTax APYruX HCCelI0BaTeNIel, HaBbIK MyOJIMYHOTO BBICTYILICHUS TIEpe]] ayJuTOpHUEH,
apryMEeHTHPOBAHMSI U OTCTaWBAHUS CBOECH TOUKH 3PEHMUS.

IIpn paccmoTpeHu (QYHIAMEHTAJIBHBIX (U3MYECKHMX TEOPHUH Yy yYalmuMxcsi, IJIAaBHBIM 00pa3oMm,
(¢opmupyroTcst npeacTaBiieHUs 0 TOM, KaK 100bIBAIOTCH U CTPOSATCH HAYYHbIE 3HAHUS, (POPMUPYIOTCHA
MHPOBO33peHYecKHe B3IJIsAbl U yOe:KIeHNsl OTHOCUTEIbHO HAYYHOI KAPTHUHBI MUPA U €e 3HAYUMOCTH
JJISl YeJI0BeKa.

Onucanme Mmecra yqeﬁnoro nmpeamMeTra, Kypca B y‘leﬁHOM IJIaHe

[IpenMer ¢usnka BXOAUT B MpeaMeTHYIO 001acTh «EcTecTBeHHOHAYYHbIE TPEAMEThI». B cooTBeTCTBUM C
o0pasoBaTelbHONM TPOrpaMMON KOl paboyas mporpamma paccumtaHa Ha 102 vaca B rom: 3 yaca B
HeJento, 34 yueOHBIX HEeb.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS TMPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenue ¢u3MKM Ha ypOBHE OCHOBHOIO 0OLIero oOpa3oBaHUS HAIPABICHO HA JOCTHXKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynbrare uyuenusi GpuU3MKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y oOydaronierocs 0yayT
c(OpPMHPOBAHBI CIETYIOINE TUYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIUTAHUS:
] mposiBJIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nuecKol HayKH;
] IEeHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUHM OOIIECTBEHHO 3HAUYUMMBIX M ITHUECKUX IMpOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUHN PU3UKH;
] oco3HaHME Ba)KHOCTH MOPAIbHO--3TUYECKUX NPUHIUIIOB B IEATENBHOCTH YUEHOTO;
3) 3cTeTH4YeCKOro BOCTIUTAHMS
(] BOCHpHUSATHE ICTETUYECKHUX KAuyeCTB (PU3UYECKON HaykHu: €€ TapMOHUYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MO3HAHHUS:
[J oco3HaHUE LEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MHUPa, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAXKHEUILIEH COCTaBIIAIOLIEN KYIbTYPBI;
] pa3BUTHE HAYYHOU JTF0003HATENFHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popMupoBaHus KyJbTYPbl 310POBbS U IMOLHOHAJIBHOIO 0J1IATONOJIYYMS
[ 0oco3HaHUE IIEHHOCTH 0e30macHOro odpasa KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTU
npaBuil 0e30MacHOr0 TIOBEJACHHMA Ha TPAHCIOPTE, Ha JOpOrax, C OHIEKTPUYECKHMM U TEIUIOBBIM
000pyOBaHUEM B JIOMAIIHUX YCIOBHSAX;
[ chopMUpPOBAaHHOCTh HaBbIKa pedeKCUH, MPHU3HAHKWE CBOETO MpaBa Ha OMMUOKY W TaKOro K€ MpaBa y
JPYTOro 4ejJ0BeKa;
6) TPY10BOr0 BOCIIUTAHUSA:



[] akTHBHOE y4acTHE B PCIICHUH MPAKTHUYECKUX 3a]1ad (B paMKax CeMbH, 00pa30BaTEeNbHONW OpraHU3aIUH,
ropoja, Kpast) TeXHOJIOTHYECKON 1 COIMaIbHON HAIpPaBICHHOCTH, TPEOYIOLMX B TOM YUCIE M (U3NIECKUX
3HAHUI;

] uHTEepeC K MPaKTUYECKOMY U3YUEHHIO Npodeccuil, CBA3aHHBIX ¢ (PU3UKOI;

7) IKOJI0rH4eCcKOro BOCIMTAHMS:

(] opueHTanusi HA MpUMEHEHHUE (U3NUECKUX 3HAHUU NI pelIeHHs 3a/1a4 B 00JIaCTH OKPY)KAIOLIEH Ccpelibl,
IUTAHUPOBAHMSI TOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUM /ISl OKPY>KaIOLIEH Cpelibl;

] ocozHaHMe I7100AIBHOrO XapaKkTepa 3KOJI0IHYECKUX MPoOIeM U IyTel UX peLIeHHUs;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbLHON U NPUPOIHON cpelbl:

(1 moTpeOHOCTh BO B3aMMOJACWUCTBUHM TPH BBHINOJHEHHUH HCCICJOBAHUNA W MPOEKTOB (PHU3MUECKOMN
HaIlpaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTUX;

] mOBBIMIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IS TeIbHOCTH;

[ motpeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHHIA, B TOM YKCie (POPMYITUPOBATh UICH, IOHSATHS, THIIOTE3BI O
¢u3nuecKknx 0OBbEKTax U SIBICHUSIX;

] ocoznanue AePHUINTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00JaCTH (DU3UKH;

[] IuTaHUpOBaHKUE CBOETO PA3BUTHSA B IPHOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUMH;

] cTpeMiieHHe aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3H MPUPO/IbI, OOLIECTBA U SKOHOMHKH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (PU3MYECKUX 3HAHUM;

[] oneHKa CBOMX JAEHCTBMM C Y4E€TOM BIMSHHUS Ha OKPYXKAIOIIYIO CpEIy, BO3MOXHBIX TIJI00aIbHBIX
IIOCJIE/ICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl 1Mo (U3MKEe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Yy
oOyuaromierocsi OyaytT chOpMUPOBAaHBI MeTampeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIONINE MO3HABATEIbHbBIE
yVHHUBEpCaJdbHble yueOHBbIE JCWCTBHUS, KOMMYHHKATUBHBIE YHHUBEpCajdbHble ydeOHBbIE JCHCTBUS,
peryisTUBHbIE YHUBEPCAJIbHbBIE YUeOHBIE JEHCTBUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3zoBble JJoruyeckue JeMcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABIMBAThH CYNIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUN, OCHOBAHUS [T 0000IIEHUS U CPAaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEUUsT B pacCMaTpUBaeMbIX (akTax, JaHHBIX W HaOIIOJEHUSX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBICHUSIM;

BBISIBJIIATH HpH‘-IPIHHO--CJ'I@}ICTBeHHBIe CBs3H HpI/I I/I3yquHI/I (1)1/131/1%01(1/1)( 5IBJ'I€HI/II\/'I 158 HpOHeCCOB, AcJaaThb
BBIBOJbl C MCIOJIb30BAaHUEM JAECAYKTUBHBIX UM HMHAYKTHBHBIX YMO3aKJIIOUEHUU, BBIABUTATh THUIIOTE3BI O
B3aNMOCBS3IX (I)I/ISI/I‘-IGCKI/IX BCJIIMYHUH,

CaMOCTOSITENILHO BBIOMpATh CIMOCOO pelieHus y4eOHO (usnueckoit 3amauu (CpaBHEHHE HECKOJIBKHX
BapUAHTOB PEIICHHUsI, BLIOOP HanOoJIee MOAXOAIIETO C YYETOM CAaMOCTOSATEIBLHO BBIICIICHHBIX KPUTEPHEB).
Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

HCITOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKIUI HHCTPYMEHT MTO3HAHMSI;

IPOBOJIUTH IO CAMOCTOATENBHO COCTABIEHHOMY IUIAaHY OIBIT, HECIOXKHBINH (U3NYECKUN SKCIEPUMEHT,
HEeOOJIBIIIOE HCClIeIOBaHNEe (DU3NIECKOTO SBIICHUS,



OIICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTHh MH(OPMAINIO, TMOJTYYCHHYIO B XOJI¢ UCCIICOBAHUS WU
JKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpPMYyIUPOBaTh 000OIIEHUS M BBIBOABI MO pe3yJbTaTaM IMPOBEAEHHOTO HAOIIOACHMUS,
OTIbITa, UCCIIEIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JlajbHEWIee pa3BUTHE (PUINYECKUX IMPOLIECCOB, a TakKe BbIABUIaTh
MPENOJIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IMYHbIC METO/Ibl, HUHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MH(GOPMALIUU WM TaHHBIX
¢ Y4ETOM IIpeIOKEHHON yueOHOU (hPU3HUECcKOl 3a1a4u;

AHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIPETUPOBATh WH(MOPMALMIO PA3NMYHBIX BHIOB H (POpM
IPEJICTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTHMAIBbHYIO (OpPMY NpEACTaBICHHS HHGOPMAIMM W WILTIOCTPUPOBATH
pelraeMble 3a/1a9u HECIIOKHBIMH CXEeMaMHU, TuarpaMMaMu, HHOU TpaduKOi 1 UX KOMOWHAIUSMHU.
KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

B X0/I€ OOCYXIeHHusi y4eOHOro Marepuaina, pe3yabTaTOB JIA0OPATOPHBIX pPabOT M TPOEKTOB 3a]aBaTh
BONPOCHI MO CYIIECTBY OOCYX/IaeMOil TeMbl M BBICKA3bIBAaTh WJICH, HAICJICHHbIE Ha peIleHue 3a/Ja4dl U
noJyIep KaHue OJaroXenaTeaIbHOCTH OOIICHNUS;

COTIOCTABJISITh CBOU CYXKIEHHUS C CYXKICHUAMU IPYTMX YYACTHHUKOB TUANOra, OOHapyXUBaTh pa3linyve U
CXOJICTBO TTO3HITHHA;

BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOIMYHO TMPEACTABIATh PE3YIbTAThl BHIOIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA, UCCIEAOBAHNUS,
IIPOEKTA);

MOHMMATh W WHCIIOJNIBb30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUAYyAJIbHOH pPaOOTHl MpPH pEHICHUH
KOHKPETHOU (PU3UYECKOI MPOOIEMBI;

MPUHUMATH [[€IH COBMECTHOMN JeSATeIbHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ NOCTHKEHUIO: PacpeIeNiiaTh
pouii, 00CYX)IaTh MPOIECCHI M Pe3yIbTaThl COBMECTHOM pabO0ThI, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIMIOJHATh CBOIO YacTh pabOThl, JTOCTHrasi KauyeCTBEHHOTO pe3yiabTaTa IO CBOEMY HAaIMpaBICHHUIO U
KOOPJMHUPYSI CBOU ACHCTBHSI C PYTUMHU WICHAMH KOMaHIbI;

OLICHMBAaTh KAadyeCTBO CBOEr0 BKJIaAa B OOWMH NOPOAYKT MO KPUTEPUSIM, CaMOCTOSTEIbHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIE y4eOHbIe 1eiicTBUSA

Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMUX IS perieHus (pu3ndeckux 3HaHuM;
OpPUEHTUPOBATHCS B PA3NIMUYHBIX TOAXOJaX MPHUHATHUS PEHICHUN (MHAWBHUIYaTbHOE, MPUHSATUE PEIICHHS B
rpymnrne, IpUHATHE PEIIeHUH TPYIIOoii);

CaMOCTOSITENILHO COCTAaBJIATh AJITOPUTM pelIeHHs] PU3NYSCKON 3a/1auil WM TIJIaHA UCCIIENOBAHUS C YUETOM
UMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh TpejiaracMble BapUaHTHI
peneHuit;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IiaH e€ H3MEHEeHNUS,

O6I>SICHSITB NOpUYUHBL JOCTUKCHHA (HC,Z[OCTI/I)KGHI/IH) PE3YIbTAaTOB ACATCIILHOCTH, [daBaTb OLCHKY
MPUOOPETEHHOMY OTIBITY;



BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBIMOJIHEHUS (PU3NUYECKOTO HCCICIOBAHUS WM
IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CHUTyallul, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATa LEIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B XOJAE CHOpa WM JUCKYCCHMHM Ha HAy4yHYIO Te€My, IIOHUMAaTb
MOTHBBI, HAMEPEHUS U JIOTUKY IPYTroro;

IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MPH PELIeHUMH (U3NYECKUX 3a7ad WIK B YTBEPXKACHUAX HAa HAayuHbIE
TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyueHust B 7 KJjiacce NpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
UCIOJIb30BaTh NOHATHA: (PU3MUECKHE W XUMHMUYECKUE SIBJICHHS, HAONIOJAEHHE, AKCHEPUMEHT, MOJEIb,
TUIOTE3a, €AUHULBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS BeulecTBa (TBEPHOE,
KUAKOE, razoo0pa3HOe), MEXaHHYeCKOoe IBUKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MNPSIMOJIHHEHHOE),
TPaeKTOpHS, paBHOJACUCTByIOIIas cuia, jAepopmanus (ympyras, IUIacTHYEcKas), HEBECOMOCTb,
COOOILAOIIUECS COCY/IbI;
paznuuath sBieHus (AuQdy3us, TEIIOBOE [BIKEHUE YACTHI[ BEIECTBA, PAaBHOMEPHOE JBUKECHHE,
HEPaBHOMEPHOE JIBU)KEHUE, WHEPIMs, B3aUMOJECICTBUE Te€Jl, paBHOBECHE TBEPIBIX TENl C 3aKPEIIEHHOU
OCBIO BpALEHUS, NTepeiaya aBIeHus TBEPAbIMUA TEIaMHU, KHUJIKOCTAMHU U ra3aMy, aTMOC(EpHOE J1aBJIeHHE,
IUTaBaHUE TeJ, IPEBPAILEHUS] MEXaHUUECKOW YHEPIUHN) 1O ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacrio3HaBaTh NPOSIBICHUE H3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPY)KAIOLIEeM MHUpPE, B TOM 4YHCIE
¢du3nyeckue sBIEHUS B MPUPOJE: MPUMEPHI ABWKEHHS C PAa3IMYHBIMM CKOPOCTSMHU B KMBOM U HEXUBOU
npupojie, NEHCTBUE CHIIBI TPEHMsI B NMPUPOJEC U TEXHHUKE, BIUSHUE aTMOC(EpHOro AaBlIEHUS HA >KUBOMU
OpraHu3M, IUIaBaHUWE PbIO, pbluard B Telie YeJIOBEKa, IMPHU 3TOM NEPEeBOAMTH NMPAKTUYECKYIO 3a/jadyy B
y4eOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBJICHUH;
ONMCHIBAaTh W3YYECHHBIE CBOICTBA Tesl M (U3UUYECKUE SIBICHUS, UCIIONIb3Ys (PU3MYECKUE BEIMYMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MTyTh, CKOPOCTh, CPENIHSSI CKOPOCTh, CUJIa YIIPYrOCTH, CUJIa TSKECTH,
BEC Teja, Cujla TPEeHHUs, JaBlieHue (TBEPAOTO Teja, KHUAKOCTH, ra3a), BHITAIKUBAIOIIAS CUila, MEXaHUYEeCKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(DQUIMEHT MOJIe3HOr0 ACUCTBHUS MEXaHHU3MOB,
KWHETHYeCKasi U TOTEHIMalbHAs >HEPrus), IpU OINUCAHWU TNPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH
UCTIONBb3YEMBbIX BEIMYMH, MX OOO3HAYEHUS M EIUHUIBI (PU3MYECKUX BEIUYMH, HAXOAUTH (POPMYIBL,
CBS3BIBAIOIIME JTAHHYIO (DU3MUECKYIO0 BEJIMYMHY C APYTUMHU BEJIMYMHAMH, CTPOUTH T'padUMKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS W IPOLECCHI, MCIONb3ys IMpPaBUia CIOXKEHUS CHUII
(Bmonb oxHOM mpsamMoi), 3akoH ['yka, 3akon Ilackamns, 3akoH Apxumena, NMpaBWJIO PAaBHOBECHS pblyara
(6;moka), «30510TOE MPaBHJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH SHepruu, Mpu 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKCHHE;
OOBSICHATh (PU3WYECKHE SIBICHMS, MPOLECCHl W CBOMCTBA Tell, B TOM YHMCIE U B KOHTEKCTE CHUTYaIHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISABIATH NPUIMHHO--CIIEJCTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE
3 1-2 jJoruyeckwx IaroB ¢ OMOpod Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3UYCCKUX SBJICHHH, (QU3MUICCKUX
3aKOHA WJIA 3aKOHOMEPHOCTH;



pemaTh pacy€THbIe 3a1a4d B 1—2 neicTBUs, UCHOJIB3Ys 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (PU3UYECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/laud 3allMChIBaTh KPAaTKOE YCJIOBHE, MOACTaBIATh (pU3nuecKue
BEJIMYMHBI B ()OPMYJIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC ISl PEIICHHS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BETMUHHBL,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIM (PU3MYECKUX METOJOB, B ONUCAHUU
UCCJIEIOBAHMS BBIIEIATh IPOBEPAEMOE IPENIONIOKEHUE (THUIOTE3Y), pa3iuyaTh W HHTEPIPETUPOBATH
IIOJIy4EeHHBIH pe3ynbTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI [T0 €r0 PE3yJIbTaTaM;

MPOBOJMTH OMBITHI IO HAOTIOJCHUIO (PU3NYSCKUX SBICHUN WM (PU3UYECKUX CBOWMCTB Tell: (hOPMYIUPOBATH
IpoBepsieMble NPENONI0KEHUS, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHMsI, 3alUChIBATh X0
OIbITa U POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHHsI PAcCTOSIHUSA, BPEMEHHM, Macchl Teja, 00b&Ma, CHIIbI U TeMIepaTypbl C
UCTIOJIb30BAaHUEM AaHAJOTOBBIX W LU(POBBIX NPUOOPOB, 3aMUCHIBATh IOKAa3aHUS MPHOOPOB C YYETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOAMTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJHON (PM3MYECKON BEIMYMHBI OT JPYTOd C HCIOJb30BAHHUEM
OPSIMBIX M3MEPEHUM (3aBUCMMOCTU IYTH PaBHOMEPHO JBMIKYILErOCsS Tejla OT BPEMEHM JABM)KECHHUS Tea,
CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel M HE3aBUCHMOCTHU CHIIBI
TPEHMsI OT ILIOIIAAN CONPUKOCHOBEHHUS TE€J, CHJIbI YIIPYTOCTH OT YAJWUHEHUS NPYXKHUHBI, BHITAIKMBAIOLICH
CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella M OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBHCUMOCTH OT ITUIOTHOCTH
TeNa, OT MIYOMHBbI, HA KOTOPYIO IOTPYXKEHO TEJO, YCIOBUM IJIaBaHUS TeJl, YCIOBUNM paBHOBECHsSI pbluara u
0JI0KOB), y4yacTBOBaTb B IUIAHMPOBAHUU YUEOHOTO HCCIIEAOBaHMs, COOMpaTh YCTAHOBKY M BBIIOJIHSATH
U3MEpEHUs, cleays MNpeAJIOKEHHOMY IUIaHy, (QUKCHpPOBATh pe3yibTaThl IOJYYEHHOH 3aBUCUMOCTH
¢u3nyecKuX BEIMYMH B BUJE MPENJIOKEHHBIX TaOIULl U TpaduUKOB, JEIaTh BBIBOABI 10 pe3ylbTaTaM
UCCIIEJIOBAHUS;

IPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEJIMYUH (TJIOTHOCTH BEIIECTBA KHUAKOCTU U TBEPJOTrO TeENa,
CWJIa TPEHUS CKOJIBKEHUS, JIaBJIEHUE BO3/yXa, BBITAJIKMBAIOIIAs CHJIA, JACWCTBYIOIIAsl Ha MOTPYXEHHOE B
KHUJIKOCTh TeJO0, KO3(QQUIMEHT MOJEe3HOr0 ACWCTBUS NPOCTBIX MEXAaHU3MOB), CIEAys IpeIoKEHHOM
UHCTPYKLMHU: TPU BBINOJIHEHUU H3MEPEHUN CcoOMpaTh SKCIEPHUMEHTAIbHYIO YCTAaHOBKY M BBIYHCIATH
3HAYCHHE NCKOMOM BEINYHMHEL,

co0uIr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000PYI0BAHUEM;

yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECBHI, TEPMOMETpP, TUHAMOMETD,
COOO0IIal0IIMECs COCYIbI, 0apOMeTp, pblyar, MOABUKHBINA 1 HETIOABMKHBIN 00K, HAKJIOHHAS MJI0CKOCTH;
XapakTepu30BaTh NMPUHLHUIBI JHCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOWCTB C OMOPON Ha UX
onucaHusa (B TOM uHcie: MOAIIUIHUKU, YCTPOHMCTBO BOAOIPOBOJA, T'MIPABIMYECKUN Ipecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBON HAcoc, apeoMeTp), MCIOJIb3ys 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUM U
HEo0XouMble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH NpUMEphl (HaXoAWTh HHGOPMALMIO O TMpHUMepax) MPAKTUUYECKOIO HCHOJb30BaHUs
¢u3nueckux 3HAHUU B TMOBCETHEBHOM JKM3HU JUIs obOecrieueHHs: Oe30MacHOCTH IMpH OOpaleHHH C
npubopaMM ¥ TEeXHHYECKHMH YCTPOMCTBAMH, COXPAaHEHHs 3/0pOBbsi U  COOJIOJCHHS HOPM
JKOJIOTHYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

OCYILECTBIISITH OTOOP UCTOUYHMKOB MH(popMaIu B IHTepHETE B COOTBETCTBUU C 33JaHHBIM IOMCKOBBIM
3allpOCOM, Ha OCHOBE HMEIOUIMXCSA 3HAHWW M IIYyTEM CPAaBHEHHUS Pa3jIMYHBIX HCTOYHUKOB BBIACIATH
UH(POPMALINIO, KOTOPAst SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUN Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy (GHU3MYECKOTro
COJIepKaHus, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KpPaTKHWE IMUCHbMEHHbIE M YCTHBIE COOOILICHHS Ha OCHOBE 2—3 HCTOYHUKOB
uHGopManuy (U3MYECKOTO COJEpXKAHUSA, B TOM YHCIE HyONMYHO JejaTh KpaTKue COOOLIeHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHMW, MPU 3TOM T'PAaMOTHO HCIOJIB30BaTh W3yUEHHBIH
NOHATHIHBIN annapaT Kypca GU3MKH, CONPOBOXK/IATh BHICTYIUICHUE ITPE3CHTAIIUCH;
OpY BBIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHHMA pacHpelensiTh OOS3aHHOCTH B TpyIIE B
COOTBETCTBUHM C TIOCTABJIEHHBIMHU 3a/1adaMH, CJEIUTh 3a BBINOJIHEHHWEM IUIaHA JCHCTBHM, a/JeKBaTHO
OLICHMBAaTh COOCTBEHHBI BKJIQJA B JEATCIBHOCTh TPYNINBI, BBICTPauBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAas MHEHUE OKPYKAIOIHX.

K koHiy o0y4enus: B 8 kJjiacce mpeaMeTHbIe pe3yiIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:
UCTIONB30BaTh IIOHATUS: Macca M pPa3Mepbl MOJIEKYJ, TEIJIOBOE IBIKCHHE AaTOMOB M MOJEKYI,
arperaTHbIe COCTOSTHHSI BEIIECTBA, KPUCTAIUIMYECKUE  aMOp(HBIE Tella, HACBIIICHHBIH U HEHACHIIICHHBIH
nap, BJIQXHOCTh BO31yXa, TEMIIepaTypa, BHYTPEHHSS DHEPrHs, TEIUIOBOH BUraTeib, 3JIEMEHTAPHBIN
NIEKTPUYECKUH 3apsl, SJICKTPHYECKOE T0JIe, TPOBOAHUKU U JTUDJICKTPHKH, TOCTOSHHBIN AJIEKTPUYCCKHIA
TOK, MAarHUTHOE TI0JIC;
pasnuuarh SBJIEHUS (TEIUIOBOE pacHIMpeHHEe U CXKaTue, TeIulonepeaada, TEIUIOBOE paBHOBECHE,
CMauyuBaHWe, KaNMWULIPHBIC SIBJICHUSA, WCHApeHHe, KOHACHCAIMS, IUIABICHUE, KPHCTAILTH3AIH
(oTBepaeBaHuUE), KUIEHNUE, TeIuIonepeaaya (TerIonpoBOIHOCTb, KOHBEKIIHS, N3TyUYCHHE), AIICKTPU3AIH
TEJ, B3aUMO/ICHCTBUE 3apA/I0B, JCUCTBHS SJIEKTPHYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aMMO/ICHCTBHUE
MarHuTOB, ICWCTBME MAarHUTHOTO TOJsSI HAa MPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAs WHAYKIUS) IO
OTMCAaHHUIO WX XapaKTEPHBIX CBOWMCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX IaHHOE (PU3NIECKOe
SIBJICHHE;
pacrio3HaBaTh TPOSBICHUE HW3YYEHHBIX (U3UYECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIIE
¢u3nyeckue sBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE W KalWUIAPHBIE SIBICHHS B IPUPOJE,
KpHUCTaJIbl B IpUpOJie, u3nydeHue CoiHIla, 3aMep3aHue BoJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHEs, CHera, JJEKTPUYECKHE SBJICHUS B aTrMocepe, DJIEKTPUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE Moje 3eMiH, Apeiid MOMoCOoB, POIb MAarHUTHOTO TOJIA IS KM3HM Ha 3emile, MOJIIpPHOE
CUsIHME, IIPU 3TOM MEPEeBOJUTH MPAKTUYECKYIO 33aJauy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUIH;
OINMCBHIBaTh HM3y4YCHHbIE CBOICTBAa Tel W (U3MYECKUE SBICHUS, MCIONB3Ys (PU3MUECKUE BETUYHHBI
(TemmepaTypa, BHYTPEHHSAS OHEpPrHs, KOJIWYECTBO TEIUIOTHI, YJAeNbHas TEIUIOEMKOCTh BEIIECTBa,
yaenbHas TemyIoTa IUIABJICHUS, yJelbHas TEIUIoTa MapooOpa3oBaHMsA, yHAENbHas TEIUIOTa CrOPaHHS
TOTIITMBA, KOA(PHUIIMEHT TOJIE3HOTO JACHCTBUS TEIUIOBOW MAIMHBI, OTHOCHTEIbHAS BIQXKHOCTh BO3/yXa,
JNIEKTPUUECKUI 3apsijl, cujla TOKa, SJEKTPUUECKOe HaANpsKEHHUE, CONPOTUBICHUE MMPOBOAHMKA, YAEIbHOE
COIIPOTHBIIEHUE BEIECTBAa, pab0oTa M MOIIHOCTb 3JEKTPUUYECKOTO TOKA), MPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh (DM3WYECKHI CMBICI HCIIONB3YEMbIX BEIHYUH, OOO3HAYCHHS W CIUHHIBI (U3NIECKUX
BEJIMYHH, HAXOJIUTH ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (U3NIECKYIO BEIMYUHY C IPYTUMH BEITHYMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3NUECKUE SIBICHUS W TPOIECCHI, HCIOIb3YsI OCHOBHBIC ITOJIOKEHUS
MOJICKYJISIPHO--KHHETUYECKOH TEOpPHHM CTPOSHHs BEIIECTBA, MPHHLUUI CYNEPIO3UIMM Iojeid (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsaa, 3akoH Oma ajis ydacTka Ienu, 3aKkoH J[Koymsa—
Jlenna, 3aKOH COXpaHEHHS SHEPTHH, IIPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3alUCHIBAThH
€ro MaTeMaTH4ecKoe BBIPAKEHUE;
OOBACHATH (U3MUYECKHE TPOIECcChl M CBOWCTBA Teld, B TOM YHCIC W B KOHTEKCTE CHTYaIMi
NPaKTHKO-OPUEHTUPOBAHHOTO ~ XapaKTepa: BBIBIATh INPHUYUHHO-CIICACTBEHHBIC CBSI3H, CTPOHUTH



00BsSICHEHHE W3 |—2 JOTWYECKHX IIIaroB ¢ OMOPOW Ha 1—2 M3y4EeHHBIX CBOMCTBA (M3MYECKUX SBIICHUM,
($U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peiaTth pacuéTHble 3a7a4u B 2—3 AeMCTBUS, UCIOIb3YsI 3aKOHBI U (DOPMYIIbI, CBSA3BIBAOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMA 3aJaydl 3alKChIBATh KPATKOE YCIOBHE, BBIBIATH HEIOCTATOK
JMaHHBIX JUIS pELIeHHs] 3aJaud, BBIOMpPATh 3aKOHBI W (QOPMYJbl, HEOOXOAWMBbIE aJii €€ pelleHus,
IPOBOAUTH pacuy€Tbl M CpPaBHUBATH IOJYYEHHOE 3HAaYeHHE (U3NYECKON BEIUYUHBI C H3BECTHBIMU
JTaHHBIMU;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (U3NYECKUX METOJIOB, HCIOJb3YA
OIMCAHHE MCCIIEIOBAaHUS, BBICIATH MPOBEPSIEMOE MPEAIONIOKEHHE, OIIEHUBATh MPAaBUIBHOCTD MOPSAKA
IPOBEICHUS HCCIIEJOBAHUS, JIENIaTh BHIBOJIBI,

IPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBIICHUH WIIN (PU3MYECKUX CBOMCTB TN (KaMJUIAPHbIE
SIBJICHHS, 3aBUCUMOCTH JaBJICHHUS BO3yXa OT €ro 00b&éMa, TeMIepaTypbl, CKOPOCTH IPOIIecca OCTHIBAHUS

U HarpeBaHWs MpU M3IYYCHHH OT IIBETa H3Iy4aromied (MOrJiouaromieil) MOBEpXHOCTH, CKOPOCTh
UCIApeHUs BOABI OT TEMIEPATypbl >KUIKOCTH M IJIOMAAM €€ MOBEPXHOCTH, DJEKTpH3alus Tel U
B3aUMOJICHCTBHE DJEKTPUYECKUX 3aps/iOB, B3aUMOJICHCTBUE ITOCTOSIHHBIX MAarHHTOB, BU3yaJIH3allHsI
MarHUTHBIX IIOJICH TOCTOSHHBIX MAarHMTOB, JEHCTBHS MAarHUTHOTO TOJS HAa IMPOBOJHUK C TOKOM,
CBOMCTBA DJEKTPOMAarHUTa, CBOWCTBAa SJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble IPEINONI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, OMUCHIBATH X011
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBIMIOJHATh MpSMbIE HM3MEPEHUs TEeMIEepaTypbl, OTHOCHUTEIbHON BIAKHOCTH BO3JyXa, CHIIBI TOKa,
HAINpPSOKEHUST C UCTIOIh30BAHUEM aHAIIOTOBBIX MPHOOPOB M aTYNKOB (PH3MUECKUX BEIHYNH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH;

IPOBOJIUTH WCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BETMYMHBI OT JPYTrOil C MCIIONb30BaHUEM
OpSMBIX U3MEPEHHUH (3aBUCUMOCTb CONMPOTUBJICHUS MPOBOJHHUKA OT €ro JJIUHBI, IJIOLIa U MONEePEeYHOro
CEUeHMs U Y/EIbHOIO COMPOTHBIICHHS BELIECTBA MPOBOJHUKA, CUJIBI TOKA, UIYLIETO Yepe3 MPOBOJHUK,
OT HampsOKEHHWs Ha MPOBOJHHUKE, HMCCIEJOBAHUE IOCIENOBATEIHHOTO W IapajuIeIbHOTO COSAMHEHUIM
IIPOBOJTHUKOB): TUIAHMPOBATH HCCJIEOBaHNE, COOMPATh YCTAHOBKY W BBINOJNHATH W3MEPEHUs, CIEIyS
NpPEeUIOKEHHOMY IUIaHy, (UKCUPOBAaTh pPE3yNbTaThl IMOJTY4YEHHOW 3aBHUCMMOCTH B BHJE TaOaHuIl U
rpauKOB, JeN1aTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEJOBAHUS;

IPOBOJIUTH KOCBEHHBbIE M3MepeHHsl (U3MUecKUX BeMMUYMH (yJelbHass TeIIOEMKOCTh BEIIECTBa,
COIIPOTHUBJIEHUE MPOBOJHUKA, paboTa MU MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh WM3MEPEHUs,
COOMpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAYS PEINIO)KEHHONW WHCTPYKIINH, ¥ BBRIYUCIISTH 3HAUCHHUE
BEJIMYMHEI;

coOiroAaTh MpaBuiia TEXHUKU 0€30MacCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh NMPUHIHUIIBI JEHCTBUSA W3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWCTB C OMOPOM Ha MX
ornucaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JJOMOB, TUTPOMETp, TapoBasi TypOWHA, aMIIEpMETp, BOIBTMETD,
CUETUMK HIIEKTPUUYECKOW SHEPTUH, JIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHI
(IpUMepBl), INEKTPUUECKUE TPEIOXPAHUTENHN, 3JIEKTPOMATHUT, 3JIEKTPOJABUIaTeldb IOCTOSHHOTO TOKA),
UCTIONB3YS 3HAHHSI O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIC (PU3NIECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOWCTBA U U3MEPUTENIbHBIE MPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pucCyHKaM (KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
3JEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI ANEKTPUUYECKUX LIETIeH ¢ MOCIeA0BaTEIbHBIM U MapauIeIbHbIM
COCMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIIOBHbIC 0003HAYCHHUS JIEMEHTOB 3JIEKTPUUECKUX LIETeH;

MPUBOAUTH MPUMEPHI (HAXOAUTH MH(POPMAITHIO O TIPUMEPAX) MPAKTHUYECKOTO HCIOIB30BaHUSA (QU3HUECKUX
3HaHUH B TIOBCEAHEBHOM >KM3HU s oOecredeHuss Oe30MacHOCTH TNpH OOpalleHuu C NpudbopaMu |



TEXHUUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS 310pOBbS U COONIIOJCHUS HOPM DKOJOTUYECKOTO TOBEJEHUS B
OKpYKarolleH Cpele;
OCYIIECTBIISITh MOUCK HHGOpManuu (QU3NYECKOro cojepkaHuss B MHTepHeTe, HA OCHOBE HMEIOLINXCS
3HAHUA ¥ TyTEM CpPaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIICIATH MHPOPMAIUIO, KOTOpAas SIBISETCS
MPOTUBOPEYNBOM UM MOXKET OBITH HEAOCTOBEPHOIA;
UCIIONIb30BAaTh TIPHU BBITIOJHEHUHM YYEOHBIX 33aJaHU HAYYHO--TIONYJSPHYIO JHUTEpaTypy (pu3udeckoro
COJlep’KaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiIajeTh mpuéMaMu KOHCIEKTUPOBAHUS
TeKcTa, mpeoOpa3zoBaHus HHPOPMAIUHN U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBbIE NHCbMEHHBbIE W KpaTKUE YCTHBIE COOOIIeHHs, 0000mmas uHdOpMaLuo U3
HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOrO COAEpkaHMs, B TOM YHUCIE IYOJIUYHO TMPEACTABISATH PE3yJIbTaThl
MPOCKTHOM WJIM MCCIIEIOBATEIBCKON NEATETbHOCTH, NPH 3TOM TIPaMOTHO HCIOJIb30BaTh H3YyUYECHHBIN
MOHSITHMHBIN armapar Kypca GU3uKH, COPOBOKAATH BRICTYIUICHHE MTPE3ECHTAIIUCH;
IIPH BBIITOJIHEHUW YUCOHBIX IPOSKTOB U UCCIICIOBAHUI (PU3NICCKUX MPOIIECCOB PACTIPEACIISATh 00sI3aHHOCTH
B TpYIle B COOTBETCTBHM C IOCTaBJICHHBIMHU 3a/ladyaMH, CJIECIUTh 32 BBIIIOJHEHUWEM IUIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TIPOSIBIISS TOTOBHOCTh Pa3pemaTh KOH(IUKTHL.

K xonmy oOyueHust B 9 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUI:
UCIIOJIb30BaTh IOHATHA: CHCTEeMa OTCuéra, MarepuajbHasi TOYKAa, TPACKTOPHUS, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JBUXKEHHs, Aeopmanus (ymnpyras, IUIacTUYecKas), TPEeHHEe, LEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTb U TMEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSHKECTH
TBEPJIOTO Tella, PABHOBECHE, MEXAHMYECKHME KOJIEOaHWs W BOJHBI, 3BYK, WH(pa3ByK M YIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaJa A3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTH,
CHEKTPHI UCITYCKAHUS U TIOTJIONICHHUS, ainbda-, 0eTa- U TaMMa-u3Ty4eHus], U30TOIBI, SAepHas JHEPreTHKA,
pasnuuaTth SBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE JBIKEHHE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBIDKEHHE, CBOOOJIHOE TMaJeHHe TeJd, PaBHOMEPHOE [BUKEHHE 110 OKPYKHOCTH,
B3aMMOJICHCTBHE TeJ, PEaKTUBHOE JABIKEHME, KoleOaTelbHOE ABIKEHUE (3aTyXalollue M BBIHYKJICHHBIC
Kosie0aHus), PE30HAHC, BOJHOBOE [BUKEHHE, OTpaX€HHE 3BYKa, NPSIMOJMHEIIHOE pacnpocTpaHEeHHE,
OTpa)keHHE M TPEIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTpa)KEHHE CBETa, pa3jioKeHue Oeyoro cBera B
CHEKTp M CIOXEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIIEPCUS CBETA, ECTECTBEHHAs PaJMOAKTHUBHOCTD,
BO3HUKHOBEHHUE JIMHEHMYATOro CHEKTpa U3IYy4YEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (DU3UIECKOE SIBICHHUE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SIBICHUH B OKpyXKaloleM MHpe (B TOM YHCIE
dbu3ndecKue SBICHUS B IPUPOJIE: IPUIUBHI M OTIUBHI, IBMKEHHUE TIaHeT COTHEUHON CHCTEMBI, PEaKTHBHOE
JIBIDKCHHUE KUBBIX OPTraHW3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMHYECKHE BOJIHBI,
I[yHaMH, 5XO0, IBETa TEJ, ONTHUYECKHE SBICHUS B MPHUPOAE, OHUOIOTHUECKOe IEHCTBHE BHIUMOTO,
yIbTPapUOIETOBOTO M PEHTTCHOBCKOTO H3Iy4YeHUH, €CTECTBEHHBIM PAJMOAKTUBHBIN (POH, KOCMHUYECKHE
JTy4d, PaTUOAKTHBHOE H3Iy4ye€HHWE NPUPOJHBIX MUHEPAJIOB, JCHCTBHE paTMOAKTUBHBIX H3ITYyYCHUN Ha
OpraHW3M 4YeJIOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTUUYCCKYIO 33/1a4y B YU€OHYIO, BBIJEIATH CYIIECTBEHHBIC
CBOIicTBa (IpU3HAKK) PU3NIECKUX SBICHUI;
ONKCHIBATh U3yYCHHBIE CBOMCTBA TeNl U (pU3MUECKUE SBICHUS, UCIONIb3YS (PU3NUYECKHEe BETUUYUHBI (CpeqHss
YW MTHOBEHHAsl CKOPOCTh TeJia MPHU HEPABHOMEPHOM JIBHXKEHHH, YCKOPEHHE, NIEpPEMEIlCHHUE, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHsS, CHJa YINPYroCTH, CUJIA THKECTH, YCKOPEHHE CBOOOTHOTO TAaJCHHUs, BEC Tela,
UMIYJIbC TeNa, UMITYJIbC CHJIbI, MeXaHu4eckas padoTa M MOIIHOCTb, IMOTEHIMAlbHAs SHEprus Teja,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, TOTEHLIMAIbHAS SHEPTHUS CKATON MPY>KUHBI, KHHETUYECKasi YHEPTHs,
MOJTHAS MEXaHUYECKasi YHEPTHs, MePUOJl U YacToTa KoieOaHuH, IITMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHa, CKOPOCTh CBETa, IIOKa3aTelb MPEIOMJICHHUS CpeIbl), TpPH ONUCAHWH TPAaBUIBHO TPAKTOBAThH
(GU3UUECKUl CMBICT UCHOJIB3YEMBIX BEIHMUYWH, 0003HAYCHHS M EAMHUIBI (PH3UUECKUX BEIWYHH, HAXOIAUTh
(dopMyIbl, CBA3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TIpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHUS U MPOLECCHI, HCIOIb3Ys 3aKOH COXPAHEHUS YHEPTHUH,
3aKOH BCEMHPHOTO TSTOTEHHSI, TIPUHIIMIT CYIIEPIIO3UIIMU CHII, IPHHIIUIT OTHOCHTEIBHOCTH [ anmiies, 3aKOHBI
HeroToHa, 3aKOH COXpaHEHHs MMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHCHHS
3apsI0BOTO M MacCOBOTO YHCEN IMPH SACPHBIX PEaKIHsIX, IPpU TOM JaBaTh CIOBECHYIO (HDOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTHYECKOE BBIPAKEHHUCE,

OOBSICHATHh (U3MYECKHE TPOIECChl W CBOWCTBA TeJN, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTePa: BISBISATH IPUIHMHHO--CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE
U3 2-3 JIOTMYECKHUX IIaroB C OMOPOH Ha 2—3 M3YYEHHBIX CBOWCTBA (DU3NYECKUX SIBICHUH, (PU3UUCCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 3a1a4n (OMUPAIOLINECs HAa CUCTEMY U3 2—3 ypaBHEHHIA), HCIIOJIB3YsI 3aKOHBI U (DOPMYJIHI,
CBSI3bIBAIOIIME (DU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alUCHIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HEIOCTAIONINE WM M30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IS
pelLlICHHs, MPOBOJUTh PAcUYEThl W OICHUBATh PEATMCTUYHOCTH IOJYYCHHOTO 3HAYCHUS (U3HUYECKOU
BEJIMYMHBI;

pacrio3HaBaTth MPOOJIEMBI, KOTOPBIE MOXHO PELIMTh IMPH TOMOIIM (U3UYECKUX METOJIOB, HCIOIb3YS
OTIMCAaHHWE WCCIICAOBAHMS, BBIIEIATH MPOBEPSIEMOE MPEIOI0KEHNE, OICHUBATh MPABMIIBHOCTH TOPSAKA
IIPOBE/ICHUS HCCIIEIOBAHUS, JINIaTh BBIBOJIBI, MHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUI U OIIBITOB;
IPOBOJIUTH OMBITHI MO HAOMIOJNEHHIO (PU3MYECKUX SBICHUH WM (DU3NYECKMX CBOMCTB Ten (U3ydyeHHe
BTOpOTO 3aKoHa HBIOTOHA, 3aKOHA COXpaHEHWs SHEPTHH, 3aBUCHMOCTH TEepHOa KOJICOAHUH MPYKUHHOTO
MasiTHUKa OT MAacchl rpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTHh OT aMIUIMTYABI MallbIX KoyieOaHUA,
NpSMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, pPas3liokeHHe Oeloro cBeTa B CIEKTp, W3yuyeHHE CBOICTB
M300paKeHHs B TUIOCKOM 3€pKajie M CBOMCTB M300paKeHUsI MpeaMeTa B COOMpArONIeH InH3e, HaOI01eHne
CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3IIYUEHHS): CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO
Habopa 000pyAOBaHUs, ONMUCHIBATE X0/ OIbITA U €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI;

NPOBOJUTH NP HEOOXOJMMOCTH CEpHUIO MPSMBIX W3MEPEHHUH, ONpenenss CpelHee 3HAaueHUe M3MepsIeMoi
BEIMUYMHBI ((POKYCHOE pacCTOsHHE coOuparolield JWH3bI), O0OOCHOBBIBaTH BBIOOp crmoco0a H3MepeHus
(M3MepHTEIBHOTO PUOOpPa);

IPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH C HCIIOJIB30BAaHHEM MPSAMBIX H3MEpEHHM
(3aBHCHMOCTBH IyTH OT BPEMEHHU MpPU PAaBHOYCKOPEHHOM JBIKEHMM Oe3 HadaJbHOW CKOPOCTH, MepHoia
KOJICOAaHWH MaTeMaTHYECKOTO MAasTHHUKA OT JUTMHBI HHUTH, 3aBUCHMOCTH yIJIa OTPaXKCHHUs CBETa OT yIJa
NaJIeHUs] M yIiia TPeOMIICHUS OT yIjla MaJeHuUs): TUIAHUPOBATh MCCIIEIOBAHNE, CAaMOCTOSITEIhHO COOMPATh
YCTaHOBKY, (DUKCUPOBATH PE3yNbTaThl MOMYyYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIWYHH B BUAC TAOIHI] U
rpaduKoB, NeNaTh BHIBOJIBI 10 pPE3yIbTaTaM UCCIEOBAHHUS,

IPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3NYECKHX BEIMYUH (CpelHSAS CKOPOCTh M YCKOpEHHE Tena IpH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOTHOTO TMaJCHUS, XECTKOCTh MPYXKHHBI, KO3 UIUEHT
TPEHUSI CKOJBKEHHsI, MEXaHH4YecKasi padoTa M MOIIHOCTbh, YaCTOTa U MEPHUOJ KOJIeOaHU MaTeMaTHIECKOTO
U MPYXHHHOTO MasTHHKOB, ONTHYECKas CHJa COOMPAOMIEH JMH3BI, PaJNOAKTHBHBIN (DOH): TUIAHMPOBATH
U3MEpEHus, COOMPaTh IKCICPUMEHTAIBHYIO YCTAHOBKY M BBIMOJHATH M3MEPEHUS, CIEAYs MPEIIOKEHHOM
WHCTPYKIIMU, BBIUUCISATh 3HAYCHHE BEIWYMHBI W aHAIM3UPOBATH IONyYEHHBIC PE3YNbTAaThl C Y4ETOM
3aIaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0JII01aTh MpaBHiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTopHBIM 000PYI0BaHHEM;



pa3nuyaTh OCHOBHBIC TNPH3HAKM H3YYEHHBIX (PU3MUECKUX MOJeNeil: MaTepualibHas TOUYKa, aOCOJIIOTHO
TBEPAOE TENO, TOUYCUHBIH MCTOYHHMK CBETa, JIyd, TOHKAs JIMH3A, IUIAHETapHAs MOJAENb aToMa, HyKJIOHHAs
MOJIeIb aTOMHOT'O A/pa;

XapaKTepHu30BaTh NPUHIMIBI ASHCTBUS U3YyYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha HX
OIMIKUCaHUusA (B TOM YHUCJIC: CIIMAOMETP, JATUUKHA ITOJOKCHUA, PACCTOAHUA U YCKOPCHUA, PAKCTA, 5X0JIOT, OYKH,
HEepUCKOIL, (OoTOaNmapaT, ONTUIECKUE CBETOBOBI, CIIEKTPOCKOII, JO3UMETP, Kamepa BuibcoHa), ncnomnb3ys
3HAHMS O CBOMCTBAX (PM3MUECKUX SIBICHUI U HEOOXOANMBIE (prU3HYEeCcKrEe 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMbl U CXCMATHYHBIC PUCYHKHU H3YYCHHBIX TCXHUYCCKHUX yCTpOI\/JICTB, HU3MCPUTCIIbHBIX
pUOOPOB U TEXHOJIOTUYECKHX MPOLIECCOB MPH PEIICHUN YYeOHO--TTPAKTUUECKHX 33/1a4, ONTHYECKHE CXEMBI
JUISL TIOCTPOCHHUS M300payKeHNH B IUIOCKOM 3epKalie U COOMpAroLIe JINH3E;

IPUBOJUTH NPUMEPHI (HaXOAUTh MH(POPMALUIO O MpUMepax) MPaKTUYECKOTO HCIOIb30BaHUs (PU3MUECKUX
3HaHUH B TIOBCEAHEBHOW >KU3HU /sl OOecredeHHsi Oe30MacHOCTH TNpH OOpalleHuH C NpUdopaMu |
TEXHUYCCKUMU YCTpOI\/JICTBaMI/I, COXpPAaHCHUSA 300POBbA U CO6JIIOI[CHI/I$I HOPM 3KOJIOTMYECCKOT'O IMOBCACHUA B
OKpYyXarolien cpene;

OCYILECTBIISATH IOUCK WH(pOpMauu (pru3ndeckoro coaepxanus B IHTEpHETE, CaMOCTOATEINBHO (GOPMYIHUPYS
IIOMCKOBBIM 3alpoC, HaXOIUTh IYTH ONpPENENICHUS JIOCTOBEPHOCTH IOIYYCHHOW MH(OpMAIMU Ha OCHOBE
MMEIONINXCS 3HAHUN U JOTIOJHUTEIBHBIX HCTOYHUKOB;

UCIIONIb30BaTh IPU BBIIOJIHEHHH YYEOHBIX 3aJaHuil HAy4HO--TIONMYJSPHYIO JIMTEPaTypy (U3NYECKOro
COZIepKaHMsI, CIIPAaBOYHBIE MaTepUalbl, pecypchl ceTd MHTEepHeT, BiIajeTh NpuéMaMyu KOHCIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMAITUHN U3 OJHOW 3HAKOBOUW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOILICHHMS Ha OCHOBE MH(POPMALMU U3 HECKOJIbKUX
HUCTOYHHUKOB (1)I/ISI/I‘~ICCKOFO COACpIKaHuA, HY6J'II/I‘-IHO NpEaACTaBIATL PE3YIbTAThI HpOGKTHOfI 501041
UCCIIEI0BATEIbCKON JIETEIbHOCTH, P 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUEHHBIH MOHATUHHBIN ammapar
U3y4yaemMoro paszena (U3MKM U CONPOBOXKJIATh BBHICTYIJICHHE IMpe3eHTaluuell ¢ y4éToM ocoOeHHOCTeH
ayJUTOPUU CBEPCTHUKOB.

Coaepsxanue yueOHOro npeaMera, Kypca 9 KUIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBM)KEHUA. PaBHOMEpHOE MpsSMOJIMHENWHOE ABWKEHUE. HepaBHOMepHOE TPSMOJMHEITHOE
nBukeHne. CpeiHsst © MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE TIpsIMOTHHEHHOE BIKeHue. CBoOoaHOE mageHue. OnbiTel [ anmes.
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PaBHOMepHOE ABMXKeHUE TO OKpykHOCTU. Ilepmom m wactora oOpamenus. JluneliHas u yrioBas
ckopocTu. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Bropont 3akoH Heroortona. Tpermit 3akon Herorona. IlpuHnun
CYNEPIIO3UIUHU CHIL.

Cwiia ynpyroctu. 3akoH ['yka. Cuita TpeHUs: CHiIa TPEHUS! CKOJIbKEHHUSI, CUjla TPEHUs NIOKOS, Ipyrue
BU/IbI TPEHMUSL.

Cuna TSXKECTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOHOTrO NajieHus. [IBukKeHne mIaHeT
Bokpyr CosHua. [lepBas kocmuueckas CKopocTb. HeBecoMOCTh U neperpysKu.

PaBHOBecue MmarepuanbHONM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOrO Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsoxecTu.

WNmnynec tena. M3menenne ummnynbca. Mmnynbsce cuibl. 3aKOH coXpaHeHHUs MMITysibca. PeakTuBHOE
JIBUJKEHHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cusl TsKECTH, ynpyroct, TpeHus. CBsS3b IHEPrUH U
pabotel. [loTeHunanbHas 3Heprus Tena, NOJHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHIManbHas 3HEprust
ckaroll mnpyxuHbl. Kunernueckas sHeprus. TeopemMa O KHUHETHMUECKOM SHEPruu. 3aKOH COXpPaHEHMS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Habumroienne MmexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHME MyTel U TPACKTOPHM IBHXKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEJl OTCUETA.
N3mepeHrie CKOpOCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOIO IBUKECHHUS.

Habumroienne ABM>XEHUS Tesla 0 OKPYKHOCTH.

HaGmronenne wMexaHWueckux SBIEHUM, MpoHcXoAsmmx B cucreme orcuéta «Tenexka» mpu  eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOUHeTa (U3UKH.

3aBHCHUMOCTb YCKOPEHHMSI T€JIa OT MAcChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habmronenne paBeHcTBa CUIl IPU B3aUMO/IEUCTBUU TEJl.

W3meHeHne Beca Tena Ipu YCKOPEHHOM JIBUKCHUH.

. Ilepenada uMiynbca py B3auMOJCHCTBUHU TEIL.

. IIpeoGpa3zoBanust SHEPTUM IPU B3aUMOJEHCTBUN Te.

. CoxpaHeHue UMITyJIbca IPU HEYNPYTrOM B3aUMOIEHCTBUU.

. CoxpaHeHune nMnysbca Ipu abCOIOTHO YIIPYrOM B3aUMOJEHCTBUY.

. HaGmroieHne peakTHBHOTO IBM)KEHUSI.

. CoxpaHeHne MeXaHU4eCKOM SHEPTUU IPU CBOOOJHOM A ICHUH.

. CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBUKEHUH Tela MO/ AUCTBUEM ITPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.
KoHcTpyupoBanue TpakTta 1 pa3roHa U JajdbHEeHIIero paBHOMEPHOTO ABMKCHHUS [IIAPUKA UITH TEIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WK JBMKEHHUS IIAPHKA M0 HAKJIOHHOM MITOCKOCTH.
OrnpezenieHne yCKOpPEHUs Tena Mpyu PaBHOYCKOPEHHOM JBI)KEHUH 110 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaYaIbHOU CKOPOCTH.
[TpoBepka rumoTe3bl: eciiv MPH PaBHOYCKOPECHHOM JBHKEHHH 0€3 Ha4allbHOW CKOPOCTHU MTYTH OTHOCATCS KaK
PAI HEYETHBIX YMCEIT, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTaBJICHHUSL.
Onpenenenne ko3P huIIMeHTa TPECHUS CKOTbKEHUSI.
Omnpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHUU TeJia TI0 TOPU30OHTAILHON MMOBEPXHOCTH.
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Omnpenenenne pabOTHl CHIIBI YHOPYTOCTH TMpU MOABEME TIpy3a C HCHOJb30BAHHEM HEMOJBUKHOTO U
MOJIBIKHOTO OJIOKOB.
H3ydeHue 3aKk0Ha COXpaHEHHS YHEPTHHU.
Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.
KonebarenbHoe npuxenune. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa, aMIUIUTYAA.
MareMaTHuecKuil ¥ MPY>KUHHBIA MasTHUKU. [IpeBpalenne sHepruu npu KouedaTeIbHOM JIBUKCHUH.
3aryxawmue kojebanus. BeiHykaeHHbIE KoyieOaHus. Pezonanc. Mexanndyeckue BoJHBL. CBOWCTBa
MeXaHUYeCKUX BOJIH. [IpoosibHbIE M TonepeuHble BOJIHBI. [[1Ha BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
Mexanudeckre BOJIHBI B TBEPOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habmonenue xoneGanuii Ten noj 1eCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Haburonenne BbIHYX/I€HHBIX KO1e0aHUI U pe30HaHca.
Pacrnipoctpanenue npoJoiabHBIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUI PE30HaHC.
Jlabopamopnwsie padbomot u onvimol.
Omnpeznenenne 4acTOTHI U MEPHOAA KOJIEOaHUH MaTeMaTHYeCKOT0 MasiTHUKA.
Omnpenenenue 4acToThl U Meproia KoineOaHui Mpy>KUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHui MOBEIIEHHOTO K HUTH IPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBucUMOCTH Niepuoa KojaebaHui Ipy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Mepro/ia KonedaHuil rpy3a, HoJABEIIEHHOTO K HUTH, OT Macchl Ipys3a.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHOa KoleOaHUil MPY>KUHHOTO MasTHHKA OT MAacchl rpy3a u
KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOJHOTO MaeHUSI.
Paznes 10. Di1ieKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DJIEKTPOMArHuTHbIe BOJHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BosH. lkana
3JIEKTPOMAarHUTHBIX BOJIH. MICIIONb30BaHKE 3IE€KTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMICTBaA CBETA.
Jlabopamopnwvie padbomot u onvimol.
N3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3znea 11. CBeToBLI€e IBJICHNUS.
JlyueBass mopenb cBera. Mcrounuku cseta. I[IpsiMonuHeiiHOe pacnpoCTpaHEHHE CBETAa. 3aTMEHUS
Counna u JIynel. Otpaxenne cBera. [Imockoe 3epkaiio. 3aKOH OTpa)XEHHUsI CBETA.
IIpenomnenue cBera. 3akoH mperoMiieHHs cBeTa. llosHOE BHYTpEHHEE OTpaKEHHE CBETA.
Hcnonp3oBaHye MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xop nyueit B muH3e. OnTudeckas cucremMa oroanmnapaTa, MUKPOCKOIa U Tereckona. [ a3 kak
ONTHYECKasl CUCTEMA. bIM30pyKOCTh U 1aIbHO30PKOCTb.
Paznoxenne Oemoro cBera B crekTp. OmbiTel HptoToHa. CrokeHHWE CHEKTPadbHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsamonuHEHOE pacpoCTpaHEHUE CBETA.
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OtpaxkeHue cBera.

[Tonyuyenne n300paxeHuil B JI0OCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomiienue ceera.

ONTUYECKUN CBETOBO/I.

Xon J1ydeit B coOuparomiei JTruH3e.

XoJ1 Ty4deil B pacCEnBarOLLIEH JIMH3E.

[Tonyuenne n300paxeHuii ¢ HOMOLIBIO JIMH3.

[Tpunuun neiictBust Gporoamnnapara, MUKPOCKOIIA U TEJIECKOIA.

. Mozenp riaza.
. Paznosxenue 6emoro cBera B CIIEKT).
. [Toryuenue 6e10ro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnosie pabomot u onvimeol.
HccnenoBanue 3aBUCUMOCTH yIila OTPa’K€HUsI CBETOBOTO JIyda OT YyIJla MaeHHsL.
N3ydenue xapakTepuCcTHK N300pakeHUs [IPEIMETa B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yIila IPEJOMJIEHUSI CBETOBOIO JIy4a OT YIJIa MaJeHUsl Ha TPAHULIE «BO3IAYX—
CTEKJION.
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUICCKON CHIIBI COOMPAIOIIEH JIMH3HI.
OnbIThI O Pa3JI0KEHNUIO OEJI0r0o CBETa B CIIEKTP.
OnbITh! IO BOCIIPUSTHUIO 1[BETA IPEAMETOB NPH UX HAOIIOJEHUN Yepe3 LIBETOBbIE (PUIILTPHI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pezepdopaa u manerapHast Mmojenb aroma. Moaens atoma bopa. Mcnyckanue u norsouieHue
ceera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PagnoaktuBHOCTH. Ab(da, 6eTa- u ramma-uznyderus. CTpoeHre aToMHOro siipa. Hykinonnas mojens
aTomMHoro siapa. 3otonsl. PannoaktuBHble npeBpamenus. [lepuon nonypacnana aTOMHBIX sJep.

Snepuble peakiuu. 3aKOHBI COXpaHEHHUs 3apsSJ0BOT0 U MAaCCOBOTO YMCEN. DHEPTUs CBSA3M aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cunTesa u nenenus anaep. crounuku sHeprun ConHua v 3BE31.

SAnepnas sHepreTuka. /leiicTBus paguoaKTUBHBIX U3TYyYEHUN HA KHUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TOTJIOMIEHNUS.
CrieKTpbl pa3aMyHbIX T'a30B.
CrnexTp Boaopoa.
Habmonenue TpexoB B kamepe BuibcoHa.
PaGora cuéTunka HOHU3UPYIOMIMNX U3TYyUSHHH.
Peructpanus uznydeHust NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie pabomul u onvimol.
HabmioneHne crijioniHbIX U TMHEWYaThIX CIIEKTPOB U3TYUCHUS.
HccnenoBanue TpeKOB: U3MEPEHNUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (110 hoTOrpadusim).
N3mepenne paaoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENHEHO-0000IIAIONINI  MOAYIb MpeJHa3HaueH JJs CHCTEMAaTH3alud M 000O0IIeHHS
IPEIMETHOTO COAEP/KAHUS U OMbITA JEATEIbHOCTH, IPHOOPETEHHOIO MPH U3YYEHUH BCEro Kypca (GpU3MKH, a
TaKXe JUIsl IOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY OJK3aMEHY IO (QU3MKe I 00ydaroluxcs,
BBIOPABIIMX ATOT YUEOHBIH MpeIMeT.

ITpu u3y4eHUH 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JIEATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CHEYMBACTCS OCTUKEHHE IPEIMETHBIX W MeETalpeIMEeTHbIX IIAHUPYEMBIX pE3yJIbTaTOB



oOyudeHus, GopMUpPYETCSI €CTECTBEHHOHAay4Hash IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SIBJICHUWA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3UUYCCKUE SBICHUS, MPUMCHSISI
MOJIyYCHHBIC 3HAHUS, PEIIaTh 3a/1a4d, B TOM YHCIIE KaYeCTBEHHbBIC U IKCIIEPUMEHTAJIbHEIE.

[TpuHIMNIHATBHO [EATENBHOCTHBIA XapaKTep JAaHHOTO paszjena peanu3yercsa 3a C4ET TOro, 4To
oOyuaroluecs BBIMONHSIOT 33aH1sI, B KOTOPBIX UM MPEAIaraercs:

HAa OCHOBE IIOJNIYYCHHBIX 3HAHUN paACMO3HABATh W HAYYHO OOBSICHATH (DU3MUSCKHUE SBICHHS B
OKPY>KaloIllel MPUpPoJie U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAY4YHbIE METObl MCCIEAOBaHUS (DPU3MUECKUX SBJICHWM, B TOM 4YHCIE AJS MPOBEPKHU
TUIOTE3 U MOJy4eHUS! TEOPETUUECKUX BBIBOJIOB;
OOBSCHSATh, HAy4YHBIC OCHOBBHI HAMOOJIEe BAXKHBIX JOCTHKCHHA COBPEMCHHBIX TEXHOJIOTHH, HAIpuMmep,
MPaKTUYECKOr0 HCIOJIb30BAHUS PA3JIMYHBIX HMCTOUYHMKOB JSHEPTrUM HA OCHOBE 3aKOHA NPEBpAILCHUS U
COXPaHEHHUSI BCEX U3BECTHBIX BUIOB YHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I3yquI/Ie (1)I/IBI/IKI/I Ha YPOBHC OCHOBHOTI'O O6H.[€FO O6p330BaHI/I$I HalpaBJICHO Ha JOCTHIXCHUC

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCIMETHBIX O6p330BaTeHBHHX PE3YIbTATOB.

B pesynbprate mzydeHus GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs y OOydaromierocs OymyT

c(hOpMHUPOBAHKI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

- IPOSIBJICHNE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PM3NYECKOI HAayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaskIaAHCKOT0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K AaKTHBHOMY YYacCTHIO B OOCYXJIE€HHHM OOIIECTBEHHO 3HAUYUMBIX U 3THYECKUX HpoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN (PU3UKY;

- OCO3HaHME BAKHOCTH MOPAIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOIO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCHPHUATHE DCTETHUECKUX KadyecTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO ITOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HaHUE LIEHHOCTH (U3NYECKON HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BaXKHEHIIEH COCTaBISAIOIIEH KYJIbTYpbI;

- pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, HHTEPECca K UCCIIEA0BATENILCKON eI TeIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHME IIEHHOCTU 0e30macHOro o0pas3a *HM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, Ba)KHOCTHU
npaBwil O€30MacCHOTO IMOBEACHMUS Ha TPAHCIOPTE, Ha JOpOrax, C DJIEKTPUUYECKMM U TEIJIOBBIM
000pyZ0BaHUEM B JOMAIIIHUX YCIOBHUSAX;

- ¢(hOpMUPOBAaHHOCTh HaBbIKa pe(ICKCHH, MPU3HAHUE CBOETO IpaBa Ha OIMIMOKY M TAaKOTrO K€ IMpaBa y
JIPYroro 4ejaoBeKa;

6) TpyaoBOro BocnUTAHUS:

- aKTUBHOE y4yacTHE B PELIEHUU MPAKTHUECKHUX 3a/1ay (B paMKax CeMbH, 00pa30BaTeIbHONW OpraHu3aluy,
ropoja, Kpasi) TEXHOJIOTHYECKON U COLMaIbHONW HAaIPaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3NIECKUX
3HAHUIM;

- HHTepeC K MPaKTHUECKOMY U3Y4EHHUI0 podeccuil, CBI3aHHbIX ¢ (PU3MKOMH;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

- OpHEHTallMs Ha NpUMEHEHUEe (PU3MUYECKUX 3HAHUM JJIs pelleHus 3ajad B 00JIaCTU OKpYKarolleh cpelibl,
IUTAHUPOBAHMS IOCTYIIKOB U OLIEHKHM UX BO3MOJKHBIX TOCJIEICTBUN I OKPY>KAIOIIEH CPEJIbI;

- OCO3HaHMeE INI00ALHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pPeleHus;

8) aganTannu K M3MEHAIOIMMCS YCJIOBHUAM COUMAJIBLHOI M IPUPOIHON Cpeabl:

- TOTpPeOHOCTh BO B3aWMOJICHCTBUM TpPH BBINOJHEHUM MCCIEIOBAHUH M TPOEKTOB (HU3HUYECKOH
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPe3 MPAKTUUYECKYIO 1€ATEIbHOCTD;

- MOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM Yucie HOPMYTUPOBATh UJEH, TOHATHUS, TUTIOTE3BI O
¢bu3nyecKknx 00bEKTax U SIBICHUSAX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

- CTpeMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPHUPOJIbI, OOIIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C
UCMOJIb30BaHUEM (PU3MUYECKUX 3HAHUM;



® - OILIEHKAa CBOMX JEHCTBUH ¢ Y4€TOM BIHMSHHUS Ha OKPYKAIOUIYI0 Cpely, BO3MOXKHBIX TIJIOOATbHBIX
MHOCJIENCTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI
B pesynbraTe 0cBOeHMS IMPOTrpaMMBbl IO (PU3UKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00yYaromerocs
Oyayr chopMupoBaHbl MeTampeIMeTHbIe pe3yJbTAThl, BKIIOYAIOIIME I[103HABATEIbHbIE YHHBEpPCAJIbHBIE
yueOHble JIeHCTBUSA, KOMMYHHKAaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIE NEHCTBHS, PEryJsTHBHbIE YHHBEpCAJbHBIC
yueOHbIC ACHCTBHUS.
IMo3naBaTe/IbHbIe YHUBepPCAIbHbIE yueOHbIe 1eiicTBUS
Ba3oBble JJornueckue aeicTBu:
BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIHN MPU3HAK KIACCU(HUKAIIMNA, OCHOBAHUS 17151 0000ICHNS U CPAaBHEHHUS;
BBISBIIATH 3aKOHOMEPHOCTH W IPOTUBOpPEYMs B paccMaTpuUBaeMbIX (DakTax, JaHHBIX W HAONIIOJIEHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
BBISBIISITH IPUYUHHO-CIICCTBEHHBIE CBS3U NPU U3yYCHUH (PU3UUYECKHX SBICHUH M MPOLIECCOB, AETAaTh BHIBOJIBI C
UCTIOJI30BaHUEM JENYKTHUBHBIX W HMHIYKTHBHBIX YMO3AKJIIOUEHHH, BBIIBUTATh TUIOTE3bl O B3aMMOCBS3AX
(bU3nUeCKUX BEIUYNH,
CaMOCTOSITEIILHO BEIOUpaTh CIIOCO0 perieHus yueOHoU (pu3udeckoil 3a1auu (CpaBHEHHE HECKOJIBKUX BapHAHTOB
peleHus, BbIOop Hanbosee NoAX0AALIero ¢ y4ETOM CaMOCTOATENBHO BbIIEJICHHBIX KPUTEPUEB).
Ba3zoBble ncciiegoBaresbcKue 1eiicTBUS:
UCII0JIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJIUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IIJIaHy OIBIT, HECIOXHBIA (PU3MUECKUIl HKCIEPUMEHT,
HeOoJIbII0E HCCIeJ0BaHNE (PU3UUECKOTO SBICHHUS;
OLIEHUBAThb HA INPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALMIO, MOJYYEHHYIO B XOJ€ MCCIEIOBaHUS WIU
IKCHEPUMEHTA;
CaMOCTOSTENIbHO (OPMYIMPOBATh 0OOOIEHHUS U BBIBOJIBI IO Pe3ysbTaTaM IMPOBEIEHHOIO HAOIIIOIEHHS, OIIBITA,
UCCIICIOBAHMS,
IPOTHO3UPOBAaTh BO3MOYKHOE JalibHEiliee pa3BUTHE (U3UUECKUX TIPOLECCOB, a TakKe BBIIBUIATh
NPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Padora ¢ undpopmanmeii:
NPUMEHSTh PA3IMYHBIE METOJIbI, HHCTPYMEHTHI U 3allpOCHl TIPU TIOUCKE B 0TOOpe MH(OPMAIK WM JTaHHBIX C
y4€TOM TNPEASIOKEHHOMN yueOHOM pu3nueckoit 3a1auu;
aHATM3UPOBATh, CHCTEMATH3MPOBATh W WHTEPIPETHPOBATH HMH(DOPMAIMIO pa3IUYHBIX BUAOB H  (HOpM
NPECTaBIICHHUS;
CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpMY TpeacTaBlIeHUs HH()OPMAIMH W WIUTFOCTPHPOBATH PeIIacMbIe
3aJ]a4i HECJIOKHBIMH CXEeMaMH, TuarpaMMaMu, HHOU TpauKoi U UX KOMOMHALIUSMH.
KoMMyHuUKaTHBHBbIE yHHBepcalbHble Y4eOHbIe el cTBHA:
B X0/1€ 00CYX/IeHUs yueOHOr0 MaTepHaa, pe3yabTaToB Ja0OpaTOPHBIX PabOT U MPOEKTOB 3a/1aBaTh BOIPOCHI 110
CylIecTBY OOCYyX/JaeMOW TeMbl M BBICKAa3bIBaTh WJEH, HALlEJIEHHBbIE Ha pelIeHHe 3aJauyd U MOoJJIepKaHue
0J1ar0KeIaTeIbHOCTH OOIICHHUS;
COIIOCTABJIATh CBOU CYXKJIEHHS C CYXICHHSAMM JAPYIMX YYAaCTHHKOB JHajiora, oOHapy>KuUBaTh pa3nuyue H
CXOJICTBO ITO3UIIHI;
BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATh PE3YIbTAaThl BBHIIOJHEHHOTO (U3MYECKOTO OIbITa (IKCIEPUMEHTA, MCCIIEIOBaHUS,
MIPOEKTA);
NOHUMATh U UCIOJ30BATH MPEUMYILECTBA KOMAHIHOW M MHAMBUAYAIbHOW paOOThl MPH PELICHUH KOHKPETHOMH
buznyeckoit npoOIemsl;
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MPUHUMATH [T COBMECTHOW AESITENbHOCTH, OPTaHM30BBIBATH JACHCTBHS MO €€ MOCTIIKEHHUIO: PACIPEACTSATh
poui, 00CYXIaTh TPOIIECCHI M Pe3yIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBIMOJHATh CBOIO 4YacTh pabOThl, JOCTHras KaueCTBEHHOrO pe3yjibTara [0 CBOEMY HAaIpaBICHHUIO U
KOOPJMHUPYS CBOU ACHCTBUS C JPYTUMHU WIEHAMU KOMaH/IbI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAaJa B OOHIMI MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiicTBUS

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CHTYAIUSIX, TPEOYIOIMIUX IS pericHus] PU3NIeCKUX 3HAHU;
OPUEHTUPOBATLCS B PA3IMYHBIX TMOJAXOAAX NPUHATHS PEIICHUH (MHIUBUAYAITbHOE, TMPUHSATHE PEIICHHS B
rpynie, NIpUHATHE PELLIEHUH TPYIIIOi);

CaMOCTOSITEIIbHO COCTABJISITh ANTOPUTM pPEIICHUS (PU3NYSCKOW 3a/layil WM TUTaHA WCCIEAOBAHUS C yYETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MIpe IaracMbie BAPUAHTHI PEIICHHIA,
JIeNIaTh BEIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIllCHUE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVICKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYallUW U TpeJyIaraTh MiaH e¢ N3MCHCHHUS,

OOBSCHATh TNPUYMHBI  JOCTWKEHUS  (HEAOCTH)KCHHS) PpE3YyJIbTaTOB  JICATEIBHOCTH, JaBaTh  OIECHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JEATCIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHHUS (PU3NYCCKOTO HCCIICIOBAHUS HIU
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHUBILIUXCS CUTYallMi, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIIHX
TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3y/bTaTa IENH U YCIOBUSIM;

CTaBUTH ceOS HA MECTO JAPYTOTo YEJIOBEKa B XOJI€ CIIOpa MM JUCKYCCHH HA HAYYHYIO TEMY, IOHUMATh MOTHUBHI,
HAMEPEHUs U JIOTUKY APYroro;

pHU3HABaTh CBOE MPABO HA OMIMOKY MPU pelICHUH (PU3NICCKUX 3a]1a4 MU B YTBEPIKICHUSIX HA HAYYIHBIC TEMBI U
TaKoe K€ MPaBo APYroro.

NPEAMETHBIE PE3YJIbTATbBI
K xoHmy oOyueHuss B 7 KJiacce IpeAMETHbIE pe3ylbTaTbl Ha 0a30BOM YpOBHE JIOJKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0yHAIOIUXCS YMEHUH:

® HCIIONB30BAaTh TMOHATHS: (U3NYECKHEe W XHMHUYECKHE SBJICHUS, HAONIOJEHHWE, HIKCIEPUMEHT, MOJEIb,
TUIIOTe3a, €AUHUIBI (PU3MYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHs BeliecTBa (TBEPIOE,
KUJKOE, ra3zo00pa3HOE), MEXaHMYECKOE JABI)KEHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TPaeKTOpHUs, pPAaBHOACHCTBYIOIIAs cuia, Jnedopmamus (ympyras, IUIaCTHYecKas), HEBECOMOCTb,
cooOIaoNeCs COCYIbl;

e paznmmuarh sBieHHs (Auddy3us, TEIIoBOoe MABIKEHHE YaCTHI] BEIIECTBAa, PAaBHOMEPHOE JIBUKCHHE,
HEpaBHOMEPHOE JBI)KEHHE, MHEPIMs, B3aUMOJCHCTBUE Tel, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHON
OCBIO BpallleHHs], Iiepeiada JaBlieHus] TBEPIAbIMU TellaMH, )KUJIKOCTSAMHU M ra3aMu, aTMOCc(epHOe JaBJeHuE,
TUTaBaHUE TEJ, MPEBPAIIECHUS] MEXaHMYECKOW PHEPTUH) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3HUECKOE SBICHHUE;

® pacrio3HaBaTh TMPOSBICHHE W3YUYEHHBIX (PHU3MUECKNX SBJICHUH B OKPYXAlOIIeM MHpE, B TOM YHUCIE
¢du3nveckre SBICHUS B MPUPOJE: MPUMEPHI IBWKCHUS C PA3TUYHBIMA CKOPOCTSIMH B JKUBOW M HEKHBOM
npupozie, IeicTBUE CUIIbI TPEHHUs B MPHPOJIE M TEXHUKE, BIMSAHUE aTMOC(HEPHOTO JABJIECHUS Ha KHBOMH
OpraHusM, IUIaBaHHE pPbIO, pblYarM B TeJe YeJIOBEKA, NMPU ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajady B
yueOHYI0, BBIETISATH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKHM) (PU3UUYECKUX SBICHHUI;
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® ONKCHIBATh U3YyUCHHBIC CBOWMCTBA TN M (PU3MUYECKHE SBICHUS, UCTONb3Ys (PU3MUECKHE BEIMUYMHBI (Macca,
00BEM, INIOTHOCTH BEIIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSAKECTH,
BEC Tejla, CUJIa TPEHHUs, JaBiieHue (TBEPIOTo Teia, )KMJIKOCTH, ra3a), BBITAJKHUBAIOIAs CHJIa, MEXaHUYECKasl
paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(PQUIMEHT IOJEe3HOr0 ICHCTBUS MEXaHU3MOB,
KMHETHYeCKass U MOTeHLUANbHAs HEPrusi), NpU ONMCAHUU IPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICIH
UCMOJIb3YEMBbIX BEIMYMH, MX OO0O03HAUE€HUS U €JUHMLBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYHHY C JPYTMMHU BEIMYMHAMH, CTPOUTH T'paUKU H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

® XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS M TPOILECCHI, UCHOJB3YS MpaBWIIA CIOKCHHUS CHII
(Bmonmp onmHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MPaBUIIO PAaBHOBECHUS pblyara
(6;oka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs] MEXaHMYECKOW 3HEpruu, Npu 3TOM JaBaTb
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKCHUE;

® O00BACHATh (U3UUECKUE SBJIECHHUSA, IPOLECChl M CBOMCTBA Tel, B TOM YUCIE€ U B KOHTEKCTE CHUTyalUi
IPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYNHHO-CIICACTBEHHBIE CBS3U, CTPOUTh OOBSICHEHUE
u3 1-2 JIOTMYecKHUX IIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHUN, (HU3NIECKHUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

e pemarh pacy€THbIC 3a7aud B 1—2 NecTBUSA, MCHOIB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE (PH3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 33JayM 3allUChIBATh KPATKOE YCJIOBUE, MOACTABIATH (PU3MUECKUE
BEJIMYMHBI B (POPMYJIBI M IPOBOJUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIEC JaHHbIE, HEOOXOUMBbIE /ISl PeIIeHUS
3aJa4, OLEHUBATh PEATMCTUIHOCTD MOTYYEHHOW (PU3NIECKON BETMUNHBL,

® pacrno3HaBaThb NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HPU MOMOLIM (U3UUYECKUX METOA0B, B ONUCAHUHU
UCCJIEIOBaHMS BBIIEATh IPOBEPSAEMOE MPEINONOKEHUE (TUIIOTE3Y), pa3iudyarh U HHTEPIPETHPOBATH
MIOJIyYEHHBIN Pe3yJbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIEJIaTh BBIBOJBI [10 €0 PE3YJIbTaTaM;

® TIPOBOJAMTH OMBITHI MO HAOIIOACHUIO (U3UUECKUX SBICHUN WM (PU3UYECKUX CBOWCTB Te: (POPMYIUPOBATH
poBEpsieMbIe TPEATIOIOKEHUSI, COOUPATh YCTAaHOBKY M3 MPEUIOKEHHOT0 000pyIOBaHMUs, 3alIUCHIBATh X0/
OIBbITa U POPMYJIUPOBATH BHIBOJIBI;

® BBINOJHATH NPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHJIBI U TEMIEpPaTyphl C
UCIIOJIb30BAaHUEM AaHAJOTOBBIX M IU(POBBIX NPHOOPOB, 3alMCHIBATh IOKa3aHUs NPHUOOPOB C YUETOM
3aJJaHHOH a0COIIOTHOM MOTPENIHOCTH U3MEPEHUH;

® [IPOBOAUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (DM3MYECKOM BEIMYMHBI OT JAPYroil € HCHOJIb30BAHHUEM
OPSIMBIX M3MEPEHHM (3aBUCMMOCTH IMYTH PaBHOMEPHO IBMXKYIIETOCS Teja OT BPEMEHM JABM)KEHHUS Tea,
CUJIBI TPEHUS CKOJBXEHHUS OT Beca Tejla, KauecTBa 00OpabOTKM MOBEPXHOCTEH TeNl U HE3aBUCHUMOCTH CHJIbI
TPEHMsI OT IIOLAAN CONPUKOCHOBEHUS TEJN, CUJIBbl YIPYTOCTH OT YIJIMHEHUS NPYXUHBI, BHITAIKMBAIOLIECH
CHJIBI OT 00b&Ma MOTrPYKEHHON YacTH Tela U OT IJIOTHOCTH JKUAKOCTH, €€ He3aBUCHUMOCTH OT IUIOTHOCTH
TeNa, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUMN IUIaBaHUs TE€J, YCIOBUN paBHOBECHUS pblyara u
0JIOKOB), y4yacTBOBaThb B IUIAHMPOBAHWM Y4YEOHOTO HCCJIENOBaHUS, COOMpaThb YCTAaHOBKY U BBINOJHSTH
U3MEpEHusi, cilenys TMpeaIoXKEeHHOMY IUlaHy, (UKCHPOBaTh pe3yJabTaThbl IOJTYYEHHOH 3aBHUCHMOCTH
(GU3MUecCKUX BEIWYMH B BUJAE MPEUIOKEHHBIX TaOnMMIl U TpadUKOB, AeiaTh BBIBOJBI 10 pe3yibTaTam
UCCIIEJIOBAHUS,

® [IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJINYMH (IUIOTHOCTD BEIIECTBA )KUIKOCTU U TBEPAOrO Tena,
CUJIa TPEHHUS CKOJIbKEHUS, JTaBJICHHE BO3/lyXa, BBHITAIKUBAIOLIAs CcUJia, NEHCTBYIONIAs Ha MOrpyXEHHOE B
KUAKOCTh TeNno, KOI(D(UIMEHT IMOJIe3HOrO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CleAys MNpeasIoKEeHHOM
UHCTPYKLIMU: TPU BBIMOJIHEHUH M3MEPEHMH COOMpPATh HSKCHEPUMEHTANbHYIO YCTAaHOBKY M BBIYHMCIATH
3HAUEHUE NCKOMOM BEJIIMYUHBL;

co0ro1aTh MpaBuiia TEXHUKK O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
yKa3blBaTh TNPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP, AWHAMOMETP,
cooOmiaronmecs cocyibl, 6apoMeTp, pbluar, HOJBMKHBIM U HETTOIBUKHBII OJIOK, HAKJIOHHAS TJIOCKOCTb;
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XapaKTepU30BaTh NPUHILUIBI JEHCTBUS WM3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOM HA UX
omucaHusi (B TOM 4YHCJE: TOMMIUIHUKH, YCTPOWCTBO BOJOIMPOBOJA, THAPABIWYECKHA TIpecc, MaHOMETD,
BBICOTOMEp, TOPIIHEBOH HACOC, apeoMeTp), HCIONb3ys 3HAHUS O CBOHCTBaX (DU3MUECKUX SIBICHUUA U
HeoOXouMBbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH;
MPUBOJUTL TPUMEPHl (HAXOMUTh HHPOPMAIUIO O MpUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS (PUINUCCKUX
3HaHUI B TIOBCEIHEBHOM JKM3HM s oOecredeHust Oe30macHOCTH Tpu oOpamieHuu ¢ npubopamu U
TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHUS 3JI0POBbsI M COONIOJACHUS HOPM JKOJIOTHYECKOTO IOBEICHHS B
OKpY>Kalolleu cpele;
OCYIIECTBJISATh OTOOP HMCTOYHUKOB HHpoOpManuu B MHTEpHETE B COOTBETCTBHMU C 3aJaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIONIMXCS 3HAaHUH H TYTEM CpPaBHEHHS pa3JIMUYHBIX HWCTOYHHMKOB BBIICTATH
nH(OpPMAIIHIO, KOTOpAst SBISETCS IPOTUBOPEUMNBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
WCIIONb30BaTh TIPH  BBHINOJHCHWH Y4YEOHBIX 3aJaHUl HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (u3ndeckoro
COJIEpKaHusl, CIIPABOYHBIEC MAaTEPUAIIBI, pECYpPChI ceT MHTEepHET, BIaaeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus HHGOPMAIIMHU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKUE MMChMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 MCTOYHHUKOB MH(POPMAITUU
(bU3MYECKOTO COJIep>KaHusl, B TOM YHCIIE MyOJIUYHO J1eJaTh KpaTKHe COOOIIEHHUS O pe3ylbTarax MPOEKTOB WU
y4eOHBIX MCCIEAOBAHUN, IPU STOM I'PaMOTHO MCIOJIB30BaTh U3YUEHHBIM MOHATHUIHBINA anmapaTt Kypca (GU3HKH,
COIIPOBOXIATH BBICTYIUICHHE MTPE3CHTAIIHCIH;
MIPH BHINIOJTHEHUH Y4EOHBIX MPOEKTOB M MUCCIIEIOBAHUI paclpeaesaTh 005S3aHHOCTH B TPYIINIE B COOTBETCTBUU C
[MOCTABJICHHBIMHU 3aJadaMU, CICAUTh 3a BBLIIOJHEHHEM IUIaHa ACHCTBHUH, aJeKBATHO OIEHMBATH COOCTBEHHBIM
BKJIaJ] B JICATCIBHOCTH TPYIIBI, BHICTPAaUBAaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUYWUTHIBAS MHCHHE
OKPY>KaIOIIHX.

K konny oOydenus B 8 kilacce MpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0yUYAIONTUXCS YMCHHIA:
UCIIOJIb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHHE aTOMOB M MOJIEKYI, arperatrHble
COCTOSIHHSI BEIIECTBA, KPUCTAIUTMUSCKHE W aMOpP(HBIC Tella, HACHIICHHBI M HEHACHIIICHHBIN TMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSSI JHEPrus, TEIUIOBOH JBUTATENb, JJIEMCHTAPHBINH DJICKTPHUYCCKUN 3aps,
ANEKTPUYECKOE T0JIe, TPOBOIHUKH U AUDIEKTPUKH, TOCTOSHHBIN 2JIEKTPUYECKUIN TOK, MArHUTHOE TI0JIE;
pa3nuyath SBJICHUS (TEIUIOBOE pPACHIMpPEHUE W CXKaTHe, TeIionepenadya, TCIUIOBOC PAaBHOBECHE, CMAadWBaHUE,
KaMWJUSIpHBIE SIBJICHHSI, UCHAapeHue, KOHJICHCAllMs, TUIaBleHHe, KPUCTAJUIM3aIus (OTBepJeBaHUE), KUIICHUE,
Terionepenavya (TerIONPOBOHOCTh, KOHBEKIIHS, W3ITy4eHHE), DJISKTPU3AIUs Tell, B3aUMOJCHCTBUE 3apsiiOB,
JCHCTBHS DJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JICHCTBUE MAarHUTHOTO TTOJIS
Ha MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAS MHIYKIIMS) IO OMUCAHHUIO WX XapaKTePHBIX CBOICTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHHE;
pacro3HaBaTh MPOSIBICHNE U3YYCHHBIX (PU3MYECKHUX SBICHHUM B OKPYKAIOIIEM MHUpE, B TOM YHcie (PU3NUECKUE
SBIICHUSI B TIPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE M KAMWJUISAPHBIC SBICHUS B MPHUPOJAE, KPUCTAIIIBI B MPUPOJIE,
m3nydenne CoJiHIa, 3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 0O0pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra,
JNEKTPUYECKUE SBICHUS B aTMocdepe, 2JIeKTPUISCTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJe 3eMJIH, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TIONs MM JKM3HM Ha 3emile, MOJSIpHOE CHUSHUE, NP STOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B yu4eOHYIO0, BBIICTATH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN) (PH3UUECKUX SBICHHI,
OIHCHIBATh U3YYEHHBIE CBOMCTBA Te U (PM3MUECKUE SIBICHUS, UCTIONB3YS (DU3MUECKHUe BETUYHHBI (TeMIepaTypa,
BHYTPEHHSISI DHEPTHsl, KOJIMYECTBO TEIUIOTHI, yAETbHAs TEIIOEMKOCTh BEIIECTBA, YAETbHAs TEIJIOTa IJIABICHHUS,
yJIeIbHas TeIUIOTa Mapoo0pa3oBaHus, yASIbHAS TEIJIOTA CTOPAHUS TOTUINBA, KOA(P(PHUITUSHT TOJIE3HOTO ICHCTBUS
TEIJIOBOH MAITUHBI, OTHOCHTEIbHAS BIIAXKHOCTh BO3JIyXa, JJCKTPUUCCKHHA 3apsij, CHJIA TOKa, DJIEKTPHUECKOE
HaNpsDKEHUE, COIMPOTUBIICHHE TMPOBOJHUKA, YJEIbHOE COMPOTHUBICHUE BEIIECTBAa, padoTa U MOIIHOCTH
ANEKTPUYECKOTO TOKA), IPU OMUCAHWH MPABUIBLHO TPAKTOBATh (PM3MUECKUN CMBICT UCIOIB3YEMBIX BEIHUMH,
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0003HAUCHUSI U EIUHUIBI (PU3NUECKUX BEJIWYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIUE JaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BETUYMHAMH, CTPOUTH TPaQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3UUECKHUE SBICHUS M TIPOILIECCHI, HCIOJb3YS OCHOBHBIC IOJIOKECHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHM CTPOCHHUS BELIECTBA, IPUHLMI CYNEPIO3ULMH MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apana, 3akoH Oma Juis yyacTka 1enu, 3akoH [xoyns—JleHia, 3akoH coXxpaHeHHs
SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIlIMCHIBATH €0 MaTEMaTHYECKOE BhIPAKEHUE;
OO0BSACHATh (U3UYECKUE TMPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE€ U B KOHTEKCTE CUTyallUHd MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHOCIEICTBEHHBIE CBSA3H, CTPOUTH OObBsICHeHHE U3 1-2
JIOTMYECKUX IIaroB C OMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SBICHUU, (PU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;
pemiate pacu€THbIe 3amaud B 2—3 JACWCTBHS, WCIOJB3YsS 3aKOHBI W (DOPMYIBI, CBSI3BIBAIONIUE (PUINUCCKUE
BEJIMYMHBI: HA OCHOBE aHAJM3a yCJOBHUS 33/1a4M 3alMCHIBATh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK JTAHHBIX
JUISL pelIeHUs 3a/1ayM, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ pEelIeHUs], IPOBOJUTH PACUEThl U
CPaBHMBATb MOJTYYEHHOE 3HAaUeHHE (PU3MUECKON BEIIMYUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIN (PU3NYECKUX METOIOB, UCIOJIb3Ys OMUCAHHE
HCCIICAOBAaHUs, BBIACIIATL IMMPOBEPACMOC IMPCAIIOJI0KCHNUEC, OLUCHHUBATL IIPABUIIBHOCTL IIOpsAAKa ITPOBCACHHA
HUCCIICAOBaHUs, ACJIaTh BBIBO/bI,
IPOBOJUTH ONBITHI MO0 HAOIIOJCHHUIO (PU3MUECKUX SBICHHA WIM (U3UYECKUX CBONCTB Tel (KalWJUISpHBIC
ABJICHUSA, 3aBUCUMOCTb HAaBJICHUA BO34yXa OT €ro O6”I)éMa, TEMIICPATYpPbI, CKOPOCTU IpoLeCCa OCThIBAHUA U
HArpeBaHus NP U3ITYYCHUH OT I[BETa U3Iy4aromie (IOrIoIaronieil) moBepXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI )KUJIKOCTHU U TUIOIMIAIU €€ TOBEPXHOCTH, SJICKTPHU3AIMS Tel U B3aUMOICHCTBUE AIEKTPUUECKUX
3apsAa0B, B38,PIMOI[CI>1CTBPIC MMOCTOAHHBIX MArHvTOB, BU3YyaJln3allkusd MAarHUTHBIX MHOJIEW ITOCTOSHHEIX MAarHuToB,
I[GﬁCTBHH MAarauMTHOIO IOJisI Ha MPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura, CBOMCTBA QJICKTPOABUT ATCIIA
MOCTOSTHHOTO TOKa): (POpMYITUPOBAThH MPOBEPsEMbIE MPEINON0KEHUS, COOUpPaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000py/I0BaHusl, ONUCHIBAThH XO/1 OMbITA H (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH MPSMbIE U3MEPEHHUS TEMIIEPATYpPbl, OTHOCUTEIHHON BIQXKHOCTH BO3/yXa, CHJIBI TOKA, HAMIPSKEHUS C
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYWH, CPABHUBATH pPE3yJbTaThl
U3MEPEHHN ¢ YIETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBOANTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUYECKOI BEJTMUUHBI OT APYTOM C UCIOJIB30BAHUEM MPSIMBIX
H3MCp€HPII>i (SaBI/ICI/IMOCTB COMMPOTUBJICHUA IIPOBOAHHMKA OT €ro IAJWHBI, IIOIIAAW IMONCPEYHOro CCYCHUA U
YACJIBHOTO CONMPOTUBJICHUA BCUICCTBA MMPOBOAHMKA, CUJIbI TOKA, HAYIICTO YE€PE3 MPOBOAHUK, OT HAIIPSKCHUA HA
MPOBOJHMKE, UCCIEIOBAaHNE MOCIEA0BATEIHHOIO U MapaUIeNbHOTO COSAMHEHUI MPOBOJHUKOB): TIAHUPOBATh
UCCIIeIOBaHKEe, COOMPATh YCTAHOBKY W BBIMOJIHATH U3MEPEHUs, CIEAys MPEATOKEHHOMY TUIaHy, (PMKCHPOBAThH
PE3YIbTATHI HOJ'IyLIeHHOI\/JI 3aBUCUMOCTH B BHUJIC Ta6J'II/IH u I’pa(i)I/IKOB, ACJIaTb BBIBOALI IIO0 PE3YyJibTaTaM
HCCIIEIOBAHMS,
IPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BeNWUMH (yIesIbHas TeIIOEMKOCTh BEIIECTBA, COPOTUBIICHHUE
NpOBOAHMKA, paboTa ¥ MOIIHOCTH JJIIEKTPUYECKOTO TOKA): TMJIAaHUPOBATh HM3MEPEHHUs, COOUpaTh
9KCIIEPUMEHTANFHYIO YCTAaHOBKY, CIIeys MPEAT0KEHHON HHCTPYKIIUU, U BBIYUCIIATh 3HAYCHUE BETUIHHBL;
coOroAaTh MpaBuiIa TEXHUKU 0€30MacHOCTH U padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh NMPUHIUIBI JEUCTBUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPONCTB C OMOPOM Ha HUX
omucaHus (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJILTMETD,
CUETYMK DJICKTPUUECKON HHEPruM, DIEKTPOOCBETHTENbHBIE NPUOOPHI, HArpeBaTeNbHBIC AIEKTPONPUOOPHI
(mpuMepbl), BJIEKTPUYECKHE MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOJBHUraTeNlb IOCTOSHHOIO TOKa),
HCIIOJIB3YA 3HAHUA O CBOMCTBax (1)PI31/I‘-I€CKI/IX SIBJICHUU U H€O6XOHI/IMBIG (1)I/ISI/I‘-IGCKI/IC 3aKOHOMEPHOCTH;
pacro3HaBaTb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pI)I II0 CXEMaM U CXEMATUYHBIM
pUCYHKaM (GKUJIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHEro CropaHus,
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JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI EKTPHUUECKUX LEMel C IMOCIel0BaTeIbHBIM U MapalleIbHbIM
COCMHEHUEM SJIEMEHTOB, pa3jifyasi yCIIOBHbIC 0003HAYCHHUS DJIEMEHTOB 3JIEKTPUUECKUX LIETeH;
IPUBOAUTH IpUMEPHl (HAXOAUTh MHMOPMALMIO O MpHUMEpax) MPaKTHUYECKOro MCIOJIb30BaHMs (PU3MUECKUX
3HaHUN B TIOBCEIHEBHOW JKM3HU Ui oOecriedyeHuss Oe30MacHOCTH IMpH OOpalleHuu ¢ npudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbs U COONIOJEHHMS HOPM 3KOJOIMUYECKOrO IOBEJCHUS B
OKpYKarolleu cpee;
OCYILECTBIIATh NOUCK UH(pOpMAIMK (PU3HUECKOro coaepkaHus B VIHTepHeTe, Ha OCHOBE MMEIOLIUXCS 3HAaHUH U
yTEM CPAaBHEHMsI IOTIOJIHUTENIbHBIX UCTOUHUKOB BBLACIATh HH(MOPMALIUIO, KOTOPAs ABJISIETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;
UCIOJb30BaTh IIPU BBIIOJHEHWH Y4YEOHBIX 3aJaHUMl Hay4YHO-NONYJSIPHYIO JIMTepaTypy (usnueckoro
COJIepKaHus, CIIPABOYHBIE MaTepHalbl, pecypchl ceTn VHTepHET, BiajeTh NpuéMaMHu KOHCIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHHUs, 06001as nH(HOPMAIHIO U3 HECKOIBKUX
UCTOYHUKOB (PU3UYECKOr0 COJACpXaHMs, B TOM UHUCIIE MYOJUYHO MPEJCTaBIATh Pe3yJbTaThl MPOEKTHOW WM
UCCIIEI0BATEIbCKON JESATEIbHOCTH, MPH 3TOM TPAMOTHO HCIOJIb30BaTh W3YyYCHHBIN NOHATHHMHBIM ammapar
Kypca (pHU3MKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHCH;
IPY BBIINOJIHEHUH y4eOHBIX MPOEKTOB U UCCIEA0BAaHUM (PU3NYECKHUX MPOLIECCOB PACIPENesATh 0053aHHOCTH B
IpynIe B COOTBETCTBHHM C TIIOCTAaBICHHBIMH 3aJlauaMH, CJCIUTh 3a BBHINOJIHEHHUEM IUIaHA JACHCTBUHA U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHHBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIBI, BBICTPAUBATH
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISAL FTOTOBHOCTh pa3pelaTh KOH(DIUKTHI.

K kxonny oOyueHuss B 9 kiacce mpeAMETHbIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTD y O0YJAIOIIUXCS YMEHUI:
UCNOJIb30BaTh IMOHATHA: CUCTeMa OTcuéra, MaTepualibHas TOYKa, TPAEKTOPHUs, OTHOCUTEIbHOCTb
MEXaHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, IiiacTudeckas), TpeHHe, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh W TMEPErpy3KH, IEHTP TSDKECTH, a0CONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIAOTO Tena,
paBHOBECHE, MEXaHUUYECKUE KOoJIeOaHUs U BOJIHBI, 3BYK, MH(PPA3BYK U yIbTPA3BYK, 3JEKTPOMATrHUTHbIE BOJIHBI,
IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTh, CHEKTPbl HCIYCKaHHUS U
norJIomeHusl, anbda, 6eTa- 1 raMmma-u3ITydeHHs, H30TOIIBI, IepHas SHEPTeTHKA;
pa3nnyath SBIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE JBUXKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIDKEHHE, CBOOOJHOE TAJCHUE TeJ, pPAaBHOMEPHOE JBIDKEHHE TI0 OKPYXHOCTH,
B3aWMOJICHCTBHE TeJl, PEaKTHBHOE [BUKECHHE, KojeOaTeIbHOE JBIDKCHHE (3aTyXalollMe W BBIHYKICHHBIC
KoJIeOaHus1), PE30HAHC, BOJHOBOE [BMKEHUE, OTpaXXEHHWE 3BYyKa, NPSIMOJMHEHHOE pacnpocTpaHeHue,
OTpa’Ke€HHE U TPEJIOMIIEHUE CBETa, ITOJTHOE BHYTPEHHEE OTpa)KEHUE CBETA, pPa3okKeHHe OeJIoro CBeTa B CHEKTP
U CIIOKEHHE CHEKTPalIbHBIX I[BETOB, JWUCIEPCUS CBETA, €CTECTBEHHAs PaaUOAKTHBHOCTH, BO3HUKHOBEHHE
JMHEWYATOr0 CHEKTpa W3JIy4eHHUs) MO ONMCAHWI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PH3MUECKUX SIBICHUH B OKPYKaIOIIeM MUpeE (B TOM 4Hciie (hU3HYecKue
SBJICHUS B NPUPOJE: NMPUIUBBI U OTJIMBBI, ABMKeHHE IaHeT COJIHEYHOM CHUCTEMbl, PEaKTHBHOE JIBUKECHUE
KHUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB JKUBOTHBIMHU, 3eMJICTPSICEHHE, CEHICMUYECKHE BOJHBI, IlyHaMH, 3XO,
I[BETA TEJI, ONTHYECKUE SIBICHHUS B IMPHUPOJE, OMOIOTHYECKOe NEHCTBHE BUAMMOTO, YIbTPAapUOIETOBOTO U
PEHTTEHOBCKOTO H3JIy4YEHHUH, €CTECTBEHHBI paJMOAKTHBHBIN (OH, KOCMHYECKHE JIy4d, pPaIHOaKTHBHOE
U3JIy4eHUe MPUPOIHBIX MUHEPAJIOB, NEHCTBUE PaJMOAKTHUBHBIX U3Ty4YE€HUI Ha OpraHu3M 4eloBeKa), PH 3TOM
NEePeBOJIUTh MPAKTUYECKYIO 3ajlauyy B y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOWCTBA (MPHU3HAKU) (PU3HMUECKUX
SIBIICHUIA,
OIKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (hPU3MUYECKHE SBICHHS, UCHOJb3Yys (PU3MUECKHe BETHMUMHBI (CperHss U
MTHOBEHHAsT CKOPOCTh Tejla TPH HEPaBHOMEPHOM JBI)KCHUH, YCKOPEHHE, TepeMelIeHHe, ITyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHUJIa TSDKECTH, YCKOpEHHE CBOOOTHOIO MaJiIeHus], BEC Tella, UMITYJIbC
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TeJla, UMITYJIbC CHJIBI, MEXaHHUYecKash paboTa M MOIHOCTh, MOTEHIMATbHAS JHEPTUsl Teja, MOAHATOTO Hajl
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAsl HHEPrus CKATOW TMPYKHUHBI, KUHETHYECKAas »SHEpPrus, IOJIHAs
MeXaHUYeCKasi dHEprus, MepHojJ M YacToTa KojeOaHWii, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpOCTh CBETa, MIOKA3aTelb MPEIOMIICHHUS CPEJIbl), IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PH3MUECKUI CMBICIT
UCTIOJIB3YEMbIX BEJIIMYMH, 0003HAYCHUS U SAMHULIBI (PU3UICCKUX BEIMYHH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIHE
JTAHHYIO (U3UYECKYI0 BEJIWYHHY C JPYITMMH BEIMYMHAMHU, CTPOUTH TPaPHUKH H3YYCHHBIX 3aBUCHMOCTEU
(bU3HYECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKUE SIBICHUS U IPOLECCHI, UCIOIb3Ysl 3aKOH COXPAHEHUs SHEPrHuH,
3aKOH BCEMHPHOTO TSATOTCHUS, MPUHIIMIT CYNEPIIO3UIIMH CUJI, IPHUHIUI OTHOCUTEIBLHOCTU [ ajmies, 3aKOHBI
HploTOHA, 3aKOH COXpAaHEHHS WMITYJIbCA, 3aKOHBI OTPAKCHUS M IPEIOMJICHHUS CBETA, 3aKOHBI COXpPaHCHHS
3apsI0BOTO M MacCOBOTO YMCEIl MPH AACPHBIX PEAKLUAX, IIPH ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
¥ 3aIHCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKCHUE;
OOBSICHATH (PU3UYECKUE TPOLECCHl M CBOWCTBA TEJI, B TOM YHCIE€ M B KOHTEKCTE€ CHTyallUd TNPaKTHKO-
OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH OOBsICHEHHWE U3 2-3
JIOTHYECKUX IIaroB C ONMOpOW Ha 2—3 W3y4YCHHBIX CBOMCTBA (PU3MUYECKUX SBICHHU, (DU3MUYECKHX 3aKOHOB MU
3aKOHOMEPHOCTEH;
pemath pacu€THbIC 3a7a4M (OMHPAIOIINECS HA CHCTEMY U3 2—3 ypaBHECHHMIA), HCIIOJIB3Ys 3aKOHBI U (OPMYIIbI,
CBSI3BIBAIOIIME (PU3NYCCKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJauyd 3alliChIBATh KPATKOE YCIIOBHE,
BBISIBIISITh HEJOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI M (HOPMYJIBI, HEOOXOIMMBIE IS
pelIeHsl, TPOBOIUTH PACYETHl M OIIEHUBATh PEATUCTUYHOCTD MOJTyYEHHOTO 3HaUeHUsI (pU3nYecKoi BEIMIHMHEI,
pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEUINTh MPU MOMOIIM (U3NIECKUX METOOB, HCIIOIB3Ys OMHCAaHUE
UCCIICIOBAaHMS, BBIACIATH IMPOBEPSIEMOE TPEAINONIOKEHHE, OLEHUBATH IMPABHILHOCTh IOPSIKA MPOBEACHUS
UCCIICIOBaHMS, JCIaTh BBIBOIbI, HHTEPIIPETUPOBATh PE3y/IbTAaThl HAOIIOJACHUN H OTIBITOB;
IPOBOJUTH OMBITHI IO HAOIIOACHUIO (U3NYECKUX SIBICHUIN MM (PU3MUECKUX CBOWMCTB Tell (M3y4eHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPTHHU, 3aBUCUMOCTb NIEpHoJia KOJeOaHUH MPY)KUHHOTO MAasTHUKA OT
Macchl Tpy3a U JKECTKOCTU MPYXHHBI U HE3aBHCUMOCTh OT aMIUIMTYIbl MaJIbIX KOJeOaHW, MPSIMOIHMHEHHOE
pacrpocTpaHeHHE CBETa, Pa3JIoKEHHE Oeoro CBeTa B CHEKTpP, U3yYEHHE CBOMCTB M300pak€HUS B ILIOCKOM
3epKajie M CBOMCTB M300paXkeHUs NpeaMeTa B coOuparoliei JMH3e, HaOJII0IeHHe CIUIOIIHBIX U JIMHeHYaThIX
CHEKTPOB M3JIyYCHMsI): CaMOCTOSATENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa o000pyroBaHMA,
OIIMCHIBATH XOJI OTIBITA U €T0 Pe3YNIbTaThl, JOPMYIHPOBATH BHIBOJIBI,
IOPOBOJUTH TPU HEOOXOIUMOCTH CEpHUI0 MPSMBIX HM3MEPEHMH, OINpenenss CpelHee 3HAaueHue H3MepseMoin
BeNMMYUHBl ((POKYCHOE pacCTOssHME coOuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0A HW3MEPEHHS
(M3MepuTeNHHOTO MPUOOPa);
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PH3MUECKUX BEIHMYMH C WCIOJIB30BAaHUEM IMPSIMBIX H3MEPEHHN
(3aBHCHMOCTh TIYTH OT BpPEMEHHM NpPHU PABHOYCKOPEHHOM JBIDKCHHHM O€3 HadaJbHOHW CKOPOCTH, MEepruoa
KOJIEOaHU MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCMOCTH yIJIa OTPAXKEHHs CBETa OT yrja MaJeHus
U yrjla OpejoMJIEHUs OT yIJla MaJeHus): TIAHUPOBATh HCCIIEOBAaHUE, CAMOCTOATENBHO COOMpaTh YCTaHOBKY,
(GUKCUPOBATH PE3YNBTATHI OTYYCHHON 3aBHCUMOCTH (PM3UYECKUX BEJMYUH B BHJIE TAOJIHUI] ¥ TPahUKOB, 1EIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeIOBAHMUS;
NIPOBOJIUTh KOCBEHHBIE H3MEpEHHS (PH3MUECKUX BEIHUYMH (CpeaHSsl CKOPOCTh M YCKOpPEHHE Tella TpHh
PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOTHOTO MAJCHUS, KECTKOCTh MPYKHUHBI, KOAPOUIIMESHT TPEHHUS
CKOJIbXKECHHUS, MEXaHW4eckas paboTa W MOIIHOCTb, YacTOTa M MEpPHOJA KOJIeOAHWH MaTeMaTH4ecKoro Hu
OPY)KUHHOTO MAasiTHUKOB, OINTHYECKas CHUJla coOMparolledl JMH3bl, PaJuOaKTUBHBIA (DOH): TUIAHUPOBATH
U3MEpEHUs, COOMpaTh AKCICPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJNHATH W3MEPEHUS, CIEAYS MPeIOKEHHOU
WHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYMHBI U aHAIM3UPOBATH MOJTyYSHHBIE PE3YIIBTAThl C YUETOM 3alaHHOM
HOTPEIIHOCTH U3MEPEHUI;
coOiroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
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pa3inuyaTh OCHOBHBIC MIPU3HAKH U3YyYCHHBIX (PU3UUYECKUX MOJICNIEH: MaTepuanbHas TOUKa, aOCOIIOTHO TBEPAOE
TEJIO, TOYEUHBIH HCTOYHMK CBETa, JIyd, TOHKAas JIMH3a, IJJAHETapHas MOJAEIb aToMa, HYKIOHHAs MOJENb
aTOMHOTO $/1pa;

XapakTepu30BaTh NPUHIMIBI JAEHCTBUS HM3YYEHHBIX IPUOOPOB M TEXHHUYECKUX YCTPOMCTB C ONOpPOH Ha X
onucaHus (B TOM YHUCIIE: CIHIOMETp, JaTYMKU MOJOKEHHUS, PACCTOSHUS M YCKOPEHUs, paKeTa, 9X0JIOT, OUKH,
nepuckor, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETpP, Kamepa BuibcoHa), MCHONB3Ys
3HAHUS O CBOMCTBAX (PM3UUECKUX ABJICHUN U HEOOXOAUMBbIE (PU3UYECKHE 3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBl M CXEMAaTHYHbIE PHCYHKHM HW3YYCHHBIX TEXHHYECKHX YCTPOMCTB, H3MEPHUTEIbHBIX
pHUOOPOB U TEXHOJOTMUYECKUX MTPOLECCOB MPU PELIEHUN y4eOHO-TIPAKTUUECKUX 3314, ONITUYECKUE CXEMbI IS
HOCTPOCHMS N300pakeHUH B INIOCKOM 3epKaJie M cOOMpPAroLIe JI1H3E;

IPUBOAUTH IpUMEPHl (HAXOAUTh MHMOPMALMUIO O MpHUMEpax) MPaKTUUYECKOro MCIOJIb30BaHMs (PU3MUECKUX
3HaHUH B TOBCEIHEBHOW >KM3HU [Uii oOecriedyeHus Oe30MacHOCTH Npu oOpalieHuH ¢ OpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/0pOBbSI M COONIOIEHHS HOPM 3KOJOTMYECKOTO MOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATh TIOMCK MH(POpPMAUU (PU3UIECKOTO cojaepkaHus B VIHTEepHETE, CaMOCTOSTEIBHO (HOPMYIHPYS
IIOUCKOBBIN 3ampoc, HaXOJUTh IYTH OIpPENEICHUs JTOCTOBEPHOCTH MOJYYEHHOH HH(pOpMalUu Ha OCHOBE
UMEIOIUXCS 3HAaHUH U JTOMOJTHUTENIbHBIX HCTOYHUKOB;

UCMOJIb30BaTh IIPU BBIIOJHEHUM YUYEOHBIX 3a/laHUil Hay4YHO-TIONMYJSIPHYIO JIUTEpaTypy (pHU3HUEcKoro
COJIepKaHus, CIIPaBOYHbIE MaTepHajbl, pecypchl ceTu MHTepHeT, BiajeTh NpUEMaMU KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(POPMAIINK U3 HECKOIBKHIX
UCTOYHUKOB (PM3UUECKOT0 COJIEPKaHMs, IyOJINYHO NPEICTABIIATh PE3yJIbTaThl IPOEKTHOM MK
HCCIIEI0BATEIbCKON AEATENbHOCTH, IIPU 3TOM I'PaMOTHO MCII0JIb30BaTh U3YUE€HHBINH OHATHIHBIN anmapar
U3y4aeMoro paszena (GU3UKU U COTPOBOXK/IATH BRICTYIUICHHE MIPE3CHTAIMEN ¢ yI€TOM 0COOEHHOCTEH
ayJIUTOPUN CBEPCTHUKOB

TemaTudeckoe IJIAaHHPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB HA 0OCBOCHUE KAXKI0H TeMbI

No Bcer N3 Hux
o Haumenosanue 0
q | pasnenos 4aco JlaGoparopHble pabOThI KoHnTposbHble paboThl
B
1 | IloBTOpEHME 2 BxonHas quarHoctuueckas
pabora
2 | 3aKoHbBI 39 1 2
B3aHMO/AeliCTBUA Jlabopamopuaa paboma Nel K. p. Nel o teme «OcHOBBI
U IBHKEHHS TeJl. «HccnenoBanue KUHEMaTHKI»
PaBHOYCKOPEHHOTO JIBUKEHUS K. p. No2 o reme "3akoHbI
0e3 HayaJbHOM CKOPOCTH» JIBYDKEHUS M B3aMMO/IEHCTBUS
Ten"
3 | MexaHu4YecKue 14 2 1
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KOJ1e0aHHUA U
BOJIHBI. 3BYK.

Jlabopamopnas paooma Ne2
«M3MepeHune yCKopeHust
CBOOOJHOTO MAJACHUS
Jlabopamopnaa paooma Noe3
«UccnenoBanue  3aBHCHUMOCTH
Meproja U 9acTOThl CBOOOTHBIX
KoJeOaHUi MasTHUKA OT JIJIMHBI
€ro HUTHUY

K. p. Ne 3 mo teme
"MexaHuuecKkue KoueOaHus u
BOJIHBI. 3BYK"

OuekTpoMarauTH | 21 2 1
ble SIBJICHUS Jlabopamopuaa paboma Ned K. p. Ne 4 o Teme
«3yueHue siBneHUs "DneKkTpoMarHuTHoe mnoJie"
ANEKTPOMArHUTHOW WHTYKITHI)
Jlabopamopnan paooma Ne5
«Habnronenue crioniHoro u
JUHENYaThIX CIIEKTPOB
VCITYCKaHUS
Crtpoenue 16 3 1
aToOMa M AaTOMHOI'0 Jlabopamopuaa paboma Neb K. p. Ne5 1o teme "Crpoenue
sapa «M3MepeHne ecTeCTBeHHOTO aToOMa M aTOMHOTO sipa
paananuoHHoro ona
J03UMETPOM»
Jlabopamopnan pavoma Ne7
«M3ydenue neneHus siapa aToMa
ypaHa 1o ¢otorpaduu TpeKoB»
Jlabopamopuasa paboma Ne8
«M3yueHmne TpeKoB 3apsiKEHHBIX
YACTHII 110 TOTOBBIM
dhoTorpadusim»
Crpoenue u 5
HBOJIIOLINSA
Bcenennon
I 5 Wrorosas koHTpoJsibHas paboTa
OBTOpEHHE
Hroro 102 8 6

TemaTndeckoe IJIAHUPOBAHUE C OonpeacJieHueM OCHOBHBLIX BUI0B yqeﬁnoﬁ ACATCJIbHOCTH

Hara |N9 11/11|

Tema ypoka

| Buabl yueOHol 1eTeJIbHOCTH 00y4YaloMXcst

IloBTOpenue (2 yaca)

1 [BXOJHOI KOHTPOJb.

[TpuBOAAT IPUMEPHI ABICHUMA, TPUUUHBI KOTOPBIX
UM Hen3BeCTHBL. OOBSICHAIOT 3JIEKTPUUECKUE U
MarHuTHbIE sBJIeHHs. ONHUCHIBAIOT JeHCTBUSA

PIIEKTPUYECKOTO TOKa, MPUMEHSIOT 3aKoH OMa,

BbIYHCIIAIOT pa60Ty U MOIIHOCTB 3JICKTPHUYCCKOT'O
TOKAa.

[loBTOpEHNUE.

2 [PabOora Hax omMOKaMH.

J[eMOHCTpHUPYIOT YMEHUE OMKICHIBATH  OOBSICHATH
SIBJICHMS], pelIaTh 3a/1a4uu.
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Hara |.N‘9 11/11|

Tema ypoka

Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs

3aK0HbBI B3aUMOdEeHCTBUA

u aBmkenns Tea (39 u)

3 [MexaHuyeckoe IBHKCHHUE. 300paxaroT TpaeKTOPUIO JIBUKEHUS TeJla B
pa3HbIX cUcTeMax oTcyera. CXemMaTudecku
M300paXkatoT HAIpaBJIEHUE CKOPOCTH U
[epEMELICHUS TENA, OIPEIEIAIOT €r0 KOOPAUHATHI
4  |[lepemenieHue npu PaccuuThIBaIOT IyTh U CKOPOCTH T€Ja MpHU
PSIMOJIMHEHOM PABHOMEPHOM  [pPABHOMEPHOM IPSMOJIMHENHOM JIBUKEHUH.
JIBUKEHUU OrnpenenstoT TPOUIEHHBIN YTk U CKOPOCTh TeJla
1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
NIBUJKEHUS OT BPEMEHU
5 |[IpsmonuHeitHOE OrnpenensoT yCKOpEHHUE Tesa, y4aTcs peiaTh
PaBHOYCKOPEHHOE JIBUKEHUE 3a/1a4M 110 AJITOPUTMY
6 |CxopocTh MPSAMOJIMHEHHOTO OnpenensitoT CKOpOCTh Tella, y4aTcsl peliarTh
PaBHOYCKOPEHHOTO JIBIDKEHUS.  [3a7auu 1o rpaduxam
7 |[llepemenienue npu OnpenensitoT nepemMelleHne Tena, yyarcs pelarhb
MPSIMOJIMHEHOM 3ajauu 1o rpadukam, Gopmyaam
[PaBHOYCKOPEHHOM JBH>KEHUU
8 |Pemenwue 3amay Ha PemaroT rpaguueckue u aHAIMTUYECKUE 3a/1a4U
PaBHOYCKOPEHHOE
PSIMOJIMHENHOE ABM)KEHUE
9 |UOT. Jlab.pa6. Ne 1 [IpoBOJAT MPOCTHIC OTBITHI U
«Hccneoosanue HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS 110
[pasHoyckopenno2o 08udicenus Oe3 |BBISIBICHHUIO 3aBUCUMOCTEN: MTyTH OT BpEMEHU MpHU
HA4anbHOU CKOPOCMUY PaBHOYCKOPEHHOM JIBU)KEHUU.
10 |OTHOCUTENBHOCTD JBU)KEHUS [IpuBOAAT IpUMEPBI OTHOCUTEIBHOCTH
MEXaHUYECKOTO IBUKEHUS. PacCUMTHIBAIOT MyTh U
CKOPOCTB JIBWJKEHUS TEJIa B Pa3HbIX CUCTEMAX
oTcyeTa
11 |KoutpoabHas padora Nel mo  |/[eMOHCTpUPYIOT yMEHHE OMUCHIBATh U OOBSICHSITD
TeMe «OCHOBbI KHHEMATHKH» [MEXAHWYECKUE SIBJIICHHUS, PELIaTh 3a1a4u Ha
OIpeziesIeHNue XapaKTePUCTUK MEXaHUUECKOT O
TIBUKCHUS
12 |[TepBsiii 3akoH HproToHA [IpuBOAAT IPUMEPHI HHEPLIMAIBHBIX 1
HEUHEPLUAIbHBIX CUCTEM OTCYETA.
13 |[Btopoii 3akon HetoToHa BbIUKCIIAIOT YCKOPEHHE, Maccy U CUITY,
IEHCTBYIOIYIO Ha TEJIO0, HA OCHOBE 3aKOHOB
HproToHa. CoCTaBISIOT QJITOPUTM pELICHUS 3a/1a4
10 TUHAMHUKE
14 |Tperwmii 3akoH HproTOHA HaGnronenue u onrcanue pa3InyHbIX BUJIOB
MEXAHUUYECKOTO JIBUKEHUS, B3aUMOIECHCTBHUS TE,
00BsICHEHUE 3TUX SIBJICHUN HA OCHOBE 3aKOHOB
nuHamuku Herotona.
15 |Tpwu 3akona HeroToHa BBISBIIAIOT 3aBUCUMOCTH TOPMO3HOT'O ITYTH
ABTOMOOWIISI OT €ro ckopoctu. Habmonenne u
ONMCAHUE PA3IUYHBIX BUJ0B MEXAHUUECKOTO
TBUKEHMSI, B3AUMOJICHCTBUS Tell; 00bsCHEHNE
PTUX SIBJIEHUI Ha OCHOBE 3aKOHOB JIMHAMUKH
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Hara |(Nen/m Tema ypoka Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs
HproToHa.
16 |Pemenue 3a1a4 Ha 3aKOHBI 'Yyarcs pemars 3a1a4u 110 aIroOpuTMy
HproTona
17 |CBobGoanoe najneHue Tein BbI4uCIsSIOT KOOPAMHATY U CKOPOCTH Tella B
1F000i1 MOMEHT BpEMEHH NPH JBMYKEHUH 110
BEPTHUKAIIH O IEHCTBUEM TOJIBKO CUJIBI TSKECTU
18 |[IBuwxeHue Tena, OPOIIEHHOTO BbI4uCIsSIOT KOOPAUMHATY U CKOPOCTH Tella B
BEPTUKAJIbHO BBEPX. TI0001 MOMEHT BPEMEHH IPH JIBMKESHUU TIO]]
HesecomocTs. eCTBHEM CHJIBI TSDKECTH B OOIIEM clTyyae
19 [3akoH BCEMHPHOTO TSITOTEHUS BBISBIIAIOT 3aBUCUMOCTH MEXIY PU3NUECKUMU
penurHaMy. HaGmromaroT B3auMOOEHCTBUS TET,
00BSACHSIIOT ATH SIBJICHUS HA OCHOBE 3aKOHOB
HeroToHa.
20 [PemieHue 3a7a4 Ha 3aKOH PemmaroT 3a1aun Ha 3aKOH BCEMHPHOTO TSTOTCHUS
BCEMHUPHOTO TATOTCHUS
21 [Yckopenue cBOOOIHOTO majieHust [BeIBOAAT (hOpMyITy YCKOPEHUS CBOOOTHOTO
Ha 3eMJie U Jpyrux HeOeCHBIX MaJeHUs U y4aTcsl IPUMEHSATSH e€.
Tenax
22 |Cuna ynmpyrocTtH. BEISIBIISIFOT 3aBUCUMOCTH MEXTY (PH3UICCKUMU
BenmuurMHaMu. HaOnrogaroT B3auMOJICHCTBUS Tl
OOBSCHSIOT ITH SIBJIIEHUSI HA OCHOBE 3aKOHOB.
23 |Pemenue 3ama4 o teme «Crna  |PemaroT 3a1a4u 1o aaropuTMmy
YIIPYTOCTH
24 |Cuna TpeHHS. BBISABIIAIOT 3aBUCUMOCTH MEXY (PU3NUECKUMU
BenmuurMHaMu. HaOnrogaroT B3auMOJICHCTBUS Tl
OOBSCHSIOT ITH SIBJIIEHUSI HA OCHOBE 3aKOHOB.
25 |Pemenue 3ama4 o teme «Cuia  |PemaroT 3a1a4n Ha IBUKECHUE
TPEHUS»
26 |[PemieHue 3a1a4 Ha JABIKEHUE PermaroT 3a1a4u MO aNropuTMy
27 |[IpsimonuHeitHOE [IpuBOAAT IPUMEPHI PA3IIMYHBIX IBUKECHHM,
KPUBOJIMHEHHOE TBUKCHHE U3MEPSIOT HEHTPOCTPEMUTEIIBHOE YCKOPEHUE.
28 |[IBmxeHUe M0 OKPY>KHOCTH 3MepsI0T HEHTPOCTPEMUTENBHOE YCKOPEHHUE.
BbIuncasioT nepuoj U 4acToTy oOpallieHus.
HaOnronaror gelicTBUE HEHTPOOESKHBIX CHUIT
29 [MckyccTBEeHHBIE CITYTHUKU 3eMIH [BEIUUCISIOT CKOpocTh nBmkeHus: UC3 B
3aBHCUMOCTH OT BBICOTBI Ha/l IOBEPXHOCTHIO
3emin. HaOmroaroT ecTrecTBEHHbBIE CITYTHUKU
rmaHeT COTHEUHON CUCTEMBI
30 |Pemenue 3a1a4 Ha ABMKEHHE N0 |PemIaroT 3a1a4u Ha IBUKEHHUE 110 OKPYKHOCTH
OKPYKHOCTHU
31 [Ammynbce Tena. 3aKoH OnpenensioT HalpaBlIeHUE IBHKEHUS U CKOPOCTh
COXpaHEHHs UMITYJIbCa Ten mocine ynapa. [IpuBoasat mpumepsl
[POSIBJICHUS 3aKOHA COXPAaHEHUS UMITYJIbCca
32 |PemreHue 3a71a4 Ha 3aKOH PermaroT 33129 C IOMOIIBIO aJITOPHTMA
COXPaHEHUS UMITYIIbCa
33 |PeakTuBHOE JABHXKEHHE. Habmnronaror peaktuBHOE ABMKeHHE. OOBACHIIOT

YCTPOMCTBO W MPUHIIUIT AEHCTBUS PEAKTUBHOTO
nBuraresns. [ IpuBoasaT npuMepsl IpUMEHEHUS
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Hara |(Nen/m Tema ypoka Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs
PEaKTUBHBIX JBUTaTENeH
34 |Pabora cuibl. BBISBISIFOT 3aBUCHMOCTH MEXIY (PH3HUECKUMHU

BCIIMYMHaAMU. Ha6n}0na}0T BSaHMOHeﬁCTBHH TECII,
0OBSCHSIOT 3TH SBJICHHS HA OCHOBE 3aKOHOB.

35 [Pemenue 3agau no Teme «Pabora |PemaroT 3amaun
CHJIBD
36 |[loTeHnuanbHas U KHHETHYECKas (BBIABISIOT 3aBUCUMOCTU MEXIY (PU3UUECKUMU
DHEprus BenmurHaMu. HabmogaroT B3auMoneicTBHS TET;
00DBSCHSIOT OTH SIBJIEHHS HA OCHOBE 3aKOHOB.
37 |3akoH coxpaHEHUs HaOnronaroT nBM)KEHNE U B3aUMOACHCTBHE TE,
MEXaHUYECKON IHEPTUU 0OBSICHSIIOT IPOUCXOSIINE P 3TOM
[IPEBPAIICHHS YHEPTUU; TPUMEHSIOT 3aKOH
CO3paHEHUs SHEPTUH MPU PEIICHUH 3a1a4
38 |Pemenue 3amay mo Teme "3aKoHBI [3HAIOT CMBICT 3aKOHOB HbIOTOHA, MPUMEHSFOT MX
JBMOKCHUS M B3aMMOJICHCTBUS 117151 OOBSICHEHUST MEXAHUYECKUX SIBICHUN U
Ten" nponeccoB. [IoHMMaIOT CMBICT IPSIMOM U
00paTHOM 3a/1a4 MEXaHHUKH, 3HAIOT AJITOPUTM UX
pericHus
39 [3aKoHBI ABUKECHHS U YMEIOT ONMUCHIBaTh U OOBACHATD YIIPYTUH U
B3aMMOICHCTBUS TEII HEYIIPYTUH yaapbl, IPUMEHATH 3aKOHBI
COXpaHEHUS UMITYJIbCA ¥ SHEPTUU IIPU PEIICHUU
3a7a4
40 [3aKOHBI ABMIKEHUS U [IpumenstoT 3akonbl HploTOHA, 3aKOHBI
B3aMMOJICHCTBUS TEI COXpaHEHUS UMITYJIbCA ¥ SHEPTUU TIPU PEIICHUU
3a/1a4. YMEIOT MPaBUIILHO OIPEACIISATh BEIMUUHY
W HampaBJlieHUE EHCTBYIOIINX HA TEJIO CHII
41 |KoHTpoJbHasi padora Ne2 mo  |[[eMOHCTpHUPYIOT yMEHHE ONMCHIBATH U OOBICHATD
TeMe "'3aKOHbBI IBHKEHUA U MeXaHUUYECKUe SIBJICHHUSI, pelliaTh 3a7a4d Ha
B3auMojeiicTeus Tea" OTIpeIeTICHUE XapaKTEPUCTUK MEXAaHUIECKOTO
TIBHOKCHUS
I'naBa 2. Mexannueckue Kojie6anus 1 BoJIHbL. 3BYK (14 yacoB)
42 |KonebareabHOE IBUKECHUE. HaOmro1aroT ¢cBOOOHBIE KOJIEOAHHUS, 3HAKOMSITHCS
CB0OOIHBIE KOJICOAHUS ¢ KOoJIe0aTeIbHBIMU CHUCTEMAMU
43 |BenwunHBI, XapaKTePU3YIONIHNEe  [3SHAKOMSTCS ¢ BETUYHMHAMU, XapaKTePH3yIOIUMHU
KoJieOaTeIIbHOE IBUKCHHUE. KoJieOaTelIbHOE IBUKEHHE. YUaTcs X HaXOIHUTh
MpU pelleHre 3a/1ay.
44 |MOT. Jla6.pa6. No2 «M3mepenue |Ydarcs onpeaensTh YCKOpEHUE CBOOOIHOTO
YCKOpPEHUs1 CBOOOTHOTO MaICHUS [TaJIEHUS C TIOMOIIBI0 HUTSHOTO MasTHUKA.
45 [MOT. JIaG.pa6. Ne3 lccnenyroT 3aBUCUMOCTD IIeproJia KojaeOaHmi
«ccneqoBanue 3aBUCHMOCTH MasiTHUKA OT €ro JJIMHEL.
nepuoaa U 9acTOThl CBOOOIHBIX
KoJICOAHMI MasTHHKA OT €T0
TUTHHBI
46 |BbIHYXICHHBIC KOJICOAHMUS. WccnenyroT koebanus rpy3a Ha MpYKHHE.

PesonaHc.

HaGnronarot siBjieHne pe3oHaHnca. PaccmarpuBaroT
1 OOBSICHSIIOT YCTPONCTBA, IPEAHA3HAUEHHBIE JIS

YCUJICHUA U TallICHUS KoJIeOaHMI
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Jara

Ne ni/n

Tema ypoka

Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs

47 |KoneGaTenbHBIE CUCTEMBI OOBSACHAIOT YCTPOMCTBO W MPUHIIUTI TPUMEHEHUS
Pa3INYHBIX KOJIEOATEIbHBIX CHCTEM, COCTABIISIIOT
00LIYyI0 CXEMY pellieHus 3a]a4 [0 TeMe

48 [Pactpoctpanenue konebanuii B |Habnromaror nonepevynsie U Ipo10JibHbIE BOJTHBI.
cpene. Bonusl. BbIYUCISIOT AJTMHY U CKOPOCTH BOJIHBI

49 |lnuna BomHbl. CKOpPOCTH BbI4UCHSIOT AJTMHY U CKOPOCTH BOJIHBI
pacrpoCTpaHEHUs.

50 [McTto4yHHKH 3BYKa. 3BYKOBBIC 3HAKOMSATCS C MICTOYHUKAMHU 3BYKa, JAOT MOHSATHE
KOJIcOaHMSI. 3BYKOBBIX KOJICOAHUI

51 [BeicoTa, TeMOp U TPOMKOCTH 3HAKOMSITCS C XapaKTePUCTUKAMU 3ByKa
3ByKa.

52 |PacmpocTpaHeHue 3ByKa. YMEIT 00BSCHATH MPOIIECCHI B KOJICOATEIHHBIX
3BYKOBBIC BOJIHBI. CUCTEMAaxX U BOJHOBBIE siBJIEHM. Pemator 3aqaun

Ha pacyeT XapaKTePUCTHK BOJHOBOTO U
K0J1€0aTEeJIbHOTO ABM)KEHUS

53 |Otpaxenue 3ByKa. 3ByKOBOU 3HAKOMSATCS C TIOHSATHUEM 9XO0, 3ByKOBBIM
pPE30HAHC. PE30HAHCOM U €T0 MPOSIBICHUEM

54  [YpoK KOppeKUnHU 3HaHUH Mo TeMe |BBIMOTHSIOT TecT
«Mexannueckue KoieOanus.
3BYK»

55 [KontposabHasi pa6ora Ne 3 mo |[leMOHCTpUPYIOT yMEHHE OOBSICHATDH MPOLIECCHI B
Teme "'MexaHu4yeckue KoJ1e0aTeNIbHBIX CUCTEMAX, PEelIaTh 3a/1a4d Ha
KoJie0aHus U BOJHBI. 3BYK" pacueT XapakTepPUCTHUK BOJHOBOTO U

K0J1€0aTEJIbHOTO ABM)KEHUS
DeKTpoMarHuTHoe noJe (214)

56 |Mar"uTHOE moJIE. HaOiro1aroT MarHuTHOE MOJIE, CO31aBAEMOE
MOCTOSTHHBIM MarHUTOM U 3JICKTPUYECKUM TOKOM,
C TIOMOIIIbIO KOMITaca OMPEeIsiOT HallpaBJIeHHe
MarHUTHON WHTYKITUU

57 |HefictBue maruuTHOro noist Ha  [MccnenyroT B3auMoieicTBHE MarHUTHOTO MOJIS U
AIEKTPUYECKUIN TOK DIIEKTPUYECKOTO TOKa. [IpON3BOAST ONBITHYIO

[IPOBEPKY MPABUJIA JIEBON PYKH

58 |[MHayKIus MarHATHOTO TIOJIS. BBIMHCTSIOT WHAYKIIUIO MATHUTHOTO TTOJIS.

59 [MarHuTHBINA TOTOK 3HAKOMSITCS C TIOHSITHEM MarHUTHOTO TIOTOKA.
PeraroT kauecTBEHHBIE U HKCIIEPUMEHTAIbHbIC
3aJa4uM ¢ IpUMEHEHUEM paBuiia OypaBuuka u
MpaBuJia JIEBON PYKHU.

60 |sIBieHUE IEKTPOMArHUTHOU Habmro1at0T U UCCIeAyIoT SIBJIEHUE

WHIYKIINH HIIEKTPOMArHUTHOW UHIYKITHH

61 [UOT. JIa6.pa6. Ne4 «M3yuenne |HccnemyroT siBIeHUE dMEKTPOMArHUTHON
saBieHns OMUW» WHIYKIIUA

62 |SBieHME cCaMOWHIYKIIUU Habmto1atoT 1 0OBACHSIOT SIBJICHHE
CaMOUHTYKITUU

63 |[lomyuenue u nepenava M3y4aroT yCTpONCTBO U IIPUHIUI ACUCTBUSA

IEPEMEHHOTO JIEKTPUIECKOTO
Toka. TpaHncdopmarop.

TpaHchopmaTopa 3JIEKTPUUECKOTO TOKA.
M3roTaBnMBaOT MOJIENh TeHEpaTopa, OOBACHSIOT
MPUHIIUI €r0 IEUCTBUS
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Jara

Ne ni/n

Tema ypoka

Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs

64 [DnexTpoMarHuTHOE IOJIE. 3HAKOMSITCS C IOHSITUEM OM. TI0JISI, €r0
XapaKTEePUCTUKAMU

65 [DeKTpOMarHUTHBIE BOJTHbI N3yyaroT mkamy 31eKTpOMarHuTHRIX BOJIH

66 |KonebaTenbpHBIN KOHTYD. Ha6mroar0T BOSHUKHOBHHE AJIEKTPOMArHUTHBIX
KosneOaHuil B KoJieOaTeIbHOM KOHTYpE.
VccnenyroT 3aBUCUMOCTD YacTOThI KOJieOaHui OT
€MKOCTH KOHJIEHCATOPA U UHAYKTUBHOCTH
KaTYILKH

67 |Pemenue 3amau mo Gopmyiie Pemarot 3a1aun
TomcoHa.

68 ([IpuHIUIIBI PAIHOCBS3H U 3HAKOMSATCS C IPUHIUIIAMU PATUOCBSI3H U
TEJIeBHUICHUS TEJIeBUICHUS

69 |HUurepdepennus u qudpakuus  |[Habmronarot naTepdepeniuio u audpakimto
CBeTa. CBETa, 3HAKOMSTCSI C UX OCOOCHHOCTSIMU U

[IPOSIBJIEHUEM B IIPUPOJIE
70 [DnekTpomMarHuTHas IPUPOIA OTBeuaroT Ha BOIPOC: UTO ke Takoe cBeT? Korma
cBeTa MPOSIBIISIIOTCS €r0 BOJIHOBBIE CBOICTBA, a KOTIa

KOPILYCKYJISIPHBIE.

71 [IIpenomnenue cpera. Haburo1aroT mpesomiieHue cBeTa, OObACHSIOT
SIBIICHUE TPEJIOMJICHHS] HA OCHOBE BOJIHOBOM
MPUPOJIBI CBETA

72 |ducnepcus cBera. Criektporpad. [Habmonmaror qucmnepcuto ceera. M3ydaror u
00BSACHSIOT SIBICHUE U3MEHEHHUSI LIBETOB Tell, IpU
paccMaTpUBaHUU UX Yepe3 LIBETHbIE CTEKIIA
W3y4aroT npubop crekrporpad.

73 | Tumbl ONTHYECKUX CIIEKTPOB. Haburonarot cruioninble, JIMHEHYaThle CIEKTPBI
HOT. Jla0. pa6. Ne5 ncnyckanusi. CpaBHUBAIOT CIIEKTPBI OT
«Habntoaenue CrionHoro u pa3IMYHbIX UCTOYHUKOB CBETA
JTMHENYaThIX CIEKTPOB
VCITyCKaHUSI»

74 |[Tornomienue u ucnyckanue cBeta| CpaBHUBAIOT CIIEKTPHI OT PA3IMUHBIX
aTOMaMH. MCTOYHUKOB CBETA

75 [Ypok koppekinu 3HaHu# 1o Teme [[[oHMMaroT CMBICT U3YYEeHHBIX (OPMYII, YMEIOT
«INEKTPOMArHUTHBIE BOJTHBI» MPUMEHSATH UX TIPU OOBSICHEHUH SBJIICHUN U

pELIeHUH 3a]1a4

76 |KonTpoabHasi pabora Ne 4 mo  |/[eMOHCTpUPYIOT yMEHHE OOBICHATH
Teme "' JIeKTPOMAarHuTHOE PIIEKTPOMATrHUTHBIE SIBJICHUS, PEIIATh 3a4a4H 110
noje" TeMe

CtpoeHue aToMa U aTOMHOTO sijipa (16 u)

77 [PagnoakTtuBHOCTH. Moaenu M3yuaroT Moaenu cTpoeHust atoMoB ToMcoHa 1
aATOMOB. Pesepdopaa. OOBSACHSIOT CMBICT U PE3yIbTaThI

onbiTa Pesepdopna

78 |PagmoaktuBHBIE ipeBpamieHuss  |M3y4arot npaBuia Coaiu M ydaTcst UX MPUMEHSTh
AQTOMHBIX sAJIEP. [pU PELLICHUH 3a/1a4

79 |DKCrIepUMEHTAIEHBIE METO/IBI M3y4aroT yCTpONCTBO U IPUHIUI ACUCTBUS

HNCCICIOBAaHUA YaCTHUIL

cyeTurKa l'elirepa, CHUTWIIIILIUOHHOTO CUETYUKA,
KaMmepbl BUIIbcOHA U Ty3BIPEKOBOM KaMepBhl,

[MOHUMAKOT CYIITHOCTb METO1a TOJICTOCIIOMHBIX
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Jara

Ne ni/n

Tema ypoka

Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs

PMYJIbCUI

80 |MOT. JIa6.pa6. Ne JIaé. pad. Ne6 |C mOMOIIBIO JO3UMETPA U3MEPSIIOT €CTECTBEHHBIN
«3MepeHne ecTeCTBEHHOTO paaualvoOHHBIN (OH.
panuanoHHOro GoHa
TO3UMETPOM
81 [UOT. JIa6.paG. Ne 7 «M3yuenue [Yyarcs 4UTaTh TPEKU YacTull o ¢potorpadusim
TPEKOB 3apsDKEHHBIX YaCTHUIL T10
FOTOBBIM TPEKaM»»
82 |OtkpbiTHE TPOTOHA M HEMTpoHA. |COCTABIISIOT ypaBHEHUS SACPHBIX PEAKITUH,
OOBSICHAIOT OTIIMYUS B CTPOSHHH ATOMHBIX SJIEP
M30TOIOB OJTHOTO U TOXKE AJIEMEHTA.
83 |CocraB aromMHOrO0 sapa. AnepHble [3HAKOMSTCS C TOHSITUEM CHIIbHBIX
CUJIBL. B3aUMOJICHCTBHIA. AHATM3UPYIOT rpaduK
3aBHCUMOCTH YAEJIbHOI SHEPTruu CBSA3H OT
MacCOBOTO YHCIIa
84 [Oueprus cBsazu. Jle@ekT Macchl.  |AHAMU3UPYIOT rpaduK 3aBUCUMOCTH YAECIBHOM
DHEPTUU CBSI3U OT MACCOBOTO YMCIIA, YIaTCs
PACCUUTHIBATH YAEIBHYIO DHEPTHIO CBSI3U
85 |Henenwue sanep ypana. llennsie  |[M3y4aroT cxemy JelieHuUs apa ypaHa, CXEeMbI
[PEaKITIH. MPOTEKAHUS IETHBIX SIICPHBIX PEaKIUi
86 |MOT. JIa6.pab. Ne8 «3yuenune |M3ydaroT TpeKH 4acTHIl, 3aUCHIBAIOT YPAaBHEHHE
NIEJICHUS pa ypaHa 1Mo TOTOBBIM [sIIEPHOM PeaKkIuu, MPUMEHSS 3aKOH COXPaHEHUs
¢dororpadusam» 3apsAI0BOTO ¥ MaCCOBOI'0 YHCIIA
87 |SnepHsiii peakTop. ATOMHas 3HAKOMSITCS C IOHSTUEM SIZIEPHBIN peakTop U ero
SHEpreTHKa. hIIEMEHTaMU, IPUMEHEHHEM aTOMHON YHEpPTrHH, e
MPUMYIIECTBOM M HEJIOCTATKAMHU
88 [3akoH pagmoakTHUBHOTO pacmaja. |M3y4aroT 3aKOH paJiMOaKTUBHOTO pacraja,
OLIEHUBAIOT MEPHO/I TTOITypaciaaa
89 [TepmosinepHBIC peaKIIuH OCYIIECTBISIFOT CAMOCTOSITEITLHBIN TTOUCK
MH(pOpPMAaILIUU TI0 UICTOPUH CO3aHUs
TEPMOSIIEPHBIX PEaKTOPOB, MPOOIEMaX H
MEepCHEeKTHUBAX Pa3BUTHUS TEPMOSAEPHON
DHEPTEeTUKU
90 |Artom: "mMupHBIH" U Y4acTBYIOT B JUCKYCCHUHU IO OOCYXIEHUIO
"youBaromuit" npo0JeM, CBA3aHHBIX C UCIIOJIb30BAaHUEM YHEPIUU
SIIEPHBIX PEaKIMii pacraaa U CHHTE3a
91 |Ypoxk koppekuuu 3HaHUH 1Mo Teme [CTPYKTYpUPYIOT 3HAHUS T10 TeMe
«CTpoeHue aroma
92 |KouTpoabHasi pa6oTa no teMe |[[eMOHCTPUPYIOT yMEHHE OOBSICHSTD SBJICHUS
Ne 5" CrpoeHue aTroma u pacrnazia U CHHTe3a siJIep, COCTANIATh SAEpHbIC
aTOMHOrO sigpa’’ peaKIyy, peraTh 3aJa4u 1Mo TeMe
Crpoenue u 3Bo01us Beenennoii (54)
93 |Cocras, cTpoeHue u Paz0uparoT pazamyHbIe TUTIOTE3bI 00pa30BaHUs
npoucxoxaenue CoaHeyHOH CoJIHEYHOM CUCTEMBI
CHCTEMBI.
94 | bonpmme maneTsl ComHeYHON  |BBISICHSIOT XapaKTePUCTUKH MJIAHET 3eMHON
CHCTEMBI. [PYIIIGL, TUTAHET TUTAHTOB M UX OCOOCHHOCTH
95 | Massre Tena ConHEYHON 3HaKoMsITCs ¢ ManbIMU TesaMu CoJlHeYHOM
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Hara |(Nen/m Tema ypoka Buabl yueOHO# 1eITeJIbHOCTH 00y4al0IIUXCs
CHCTEMBI. CHCTEMBI: BBISICHAIOT TMIIOTE3bI UX
[IPOUCXOXKAECHUS, CTPOECHHUE, COCTAB
96 |Crpoenue, u3iaydeHue u 3yuatoT cTpoeHue, IBOIIOLHIO, TUIIBI 3BE3/1, UX
sBostoLMs CoJHIIA U 3BE3] XapaKTEPUCTHKH, 3HAKOMSTCS C TJIABHOU
[10CJIEI0BATEILHOCTBIO 3BE3/I.
97 |CtpoeHue u PBOIOIUS M3y4daroT runore3sl NporucxoxaeHus BeenenHoi,
Bcenennou e€ CTpocHuE
IMoBTOpenue (54)
98 |[loBTOopenue kypca ¢puzuku 3a 7 |[IOBTOPSIOT GOPMYIIbI, TOHATHUS, BHIIOTHSIOT TECT
KJ1acc
99 |[loBTOopenue kypca ¢puzuku 3a 8§ |[IOBTOPSAIOT GOPMYIIbI, TOHATHUS, BHITIOTHSIOT TECT
KJ1acc
100 [MexaHuyeckue, TEMIOBBIE, [ToHHMaIOT CMBICT OCHOBHBIX HAYYHBIX MOHATHH U
AIIEKTPUYECKUE U ONTHYECKUE 3aKOHOB (DU3MKH, B3aUMOCBS3H MEXK]Ty HUMH.
SIBJICHUS [IprMeHSI0T METOI HAYy4YHOT'O [TO3HAHHUS,
MOHUMAIOT U OOBSICHAIOT SIBICHUS
101 [MroroBast KOHTposibHAs paboTa  |[leMOHCTPHPYIOT 3HAHUS 110 KypCy PU3NKU
OCHOBHOM IIIKOJIBI
102 |®wuszuka B Moeil Oynymien [ToHMMAaIOT CMBICIT OCHOBHBIX HAyYHBIX TOHATUN U
npodeccun 3aKOHOB (DM3HMKH, B3aUMOCBSI3H MEXK]Ty HUMH.

OnucaHue y4eGHO-METOIHYECKOT0 H MATEPHAJIbHO-TEXHHYECKOT0 ofecneyeHusi 00pa3oBaTeIbHOr0
npoiecca

J — neMOHCTpalMOHHBIN K3eMIUISIp (HE MEHEe OJTHOTO Ha KJIacc);

K — nonHbIi KOMILIEKT (Ha KaXXZI0ro yuCHUuKa KJ'IaCCB.);

@ - KOMIUIEKT JJ1s1 GPOHTAIBHOI paboTHI (HE MEHEe OJHOTO Ha IBYX YUEHHKOB);

IT — xommexT 171t paboThl B rpymnmnax (0JuH Ha 4—35 ydarmxcs).

HaumenoBanus 00bEKTOB U CpEACTB MAaTCPUATIBHO-TEXHUYCCKOT'O obecneyeHus

Kon- | ITpume




BO

YaHUA

bubaunoreunbiil poHA (KHUTONEYATHAS MPOAYKIIMS)

YMK «®uzuka» 7 kiaacc

1. ®usuka. 7 kinacc. Yueonuk. A.B. Ilepsimkun. M.; Ipoda,2017.
2. ®usuka. Pabouas rerpans. 7 kimacc. T.A. Xannanosa; H.K. XannaHos.
3. ®usuka. Pabouas terpaap. 7 kinacc. H.K.MapteiHoBa, . T.boBuH.

4. ®usuka. TemaTnyeckoe U NoypouHoe mianupoanue 7 kiacc. P.J[.MunbkoBa,
E.H.Ilarmanotu, M., 3x3amen,2004.

5. ®usuka. Tectsl. 7 knacc. A.B.Ueborapéra. M.. [Ipoceemenune, 2004.

6. ®usuka. Jlunaktuueckue marepuainsl. 7 kiacc. A.E. Mapon; A.E. Mapon. M.,
Hpoda, 2007.

7. ®usuka. COOpHHUK BOIPOCOB U 3an1ad. 7-9 knacc. A.E. Mapon; C.B.
[Tozotickuit; E.A.MopoH.

8. ®usuka. CoopHuk 3agau 7-9 xnaccel. B.M.JIykamuk, E.B.MiBanoB. M..
[Ipocsemenue, 2003.

9. ®I'OC. KonrtponbHo-uzmepurenbubie matepuainl. Gusuka 7.M, Bako.,2016
YMK «®u3nka» 8 kiaacc.
1. ®uszuka. 8 kiacc. Yuebuuk. A.B. [lepsimkun. M.; Ipoda,2017

2. ®usuka. Pabouas terpans.8 knacc. B.A.Kacesnos, B.J[./Imutpuena,
M.,9k3amen, 2008.

3. ®usuka. Terpanpb 1151 nabopatopHsix padot. 7-9 knacc. P.J[.MunbkoBa.
M.,9k3amen, 2007.

4. ®uzuka. TemaTnueckoe U NoypouHoe manuposanue 7 kiacc. P./[.MunbkoBa,
E.H.Ilapanotn. M., Dx3amen, 2004.

5. ®wuzuka. [lunaktuueckue matepuansl. 8 knacc. A.E. Mapon; A.E. Mapon

6. ®usuka. CO0pHHUK BOIpOCoB M 3aj1a4. 7-9 knacc. A.E. Mapon; C.B.
Ilo3otickmii; E.A.

7. ®I'OC. KontponbHo-u3mepurenbablie Mmatepuansl. Gusuka 8. M, Bako.,2016
YMK «®u3nka» 9 kJiacc.
1. ®usuka. 9 xknacc Yueonuk. A.B. Ilepeimkun; E.M. I'yrauk. M.; JIpoda,2019

2.®u3uka. TemaTnueckoe | noypouHoe niaanupoBanue 9 kiacc. P./[.MunbkoBa,
E.H.ITananotn. M., Ox3amen, 2004. mnanuposanue. 9 kiacc E.M. I'yTHuk

3. ®uzuka. Jlunaktndeckue matepuanisl. 9 kiacc. A.E. Mapon; A.E. Mapon. M.,
Hpoda, 2007.

A~ H M M N X O HOR
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4. ®dusuka. Coopuuk 3amau 7-9 knaccel. B.1.JIykammk, E.B.liBanoB. M..
[Ipoceemenue, 2003.

5. ®uszuka. COopHUK BOpocoB u 3a1ad. 7-9 knacc. A.E. Mapown; C.B.
[Tozotickuit; E.A.MopoH.

6.Dusuka. Tperaxépol. TecTol (TpeHUpoBOUHBIE 3a1a4n). 9 kiacc. B.A.IlleB1oB.
Binororpan, 2005.

7. ®I'OC. KonTposbHO-u3MepuTenbHble Matepuaibl. @usuka 9. M, Bako.,2016

IleuaTHbIe mMOCOOUA

Tabmuipl JeMOHCTpAIMOHHBIC 110 (U3HKE 32 7, pil| +
819 xmacc.

TexHuyeckue cpeacTBa 00yueHust

Hacrennas nocka c HaOOpOM MAarHUTOB JUIsSl KPEIUIEHUSI KAPTUHOK jil| +

JKPAaHHO-3BYKOBbIE I1OCO0HS.

1. Ypoku ¢pusuku 7-11 knacc (¢ mpuMEHEHHEM COBPEMEHHBIX TEXHOIO0TUH). M., Jil| +
I'mo6yc,2010. Kuwura + auck

2. Ypoxu ¢usuku Kupmna u Mudoaus. 7 u 8 kiacc

OobopynoBanue kiacca

VYyeHndeckue CToJbl ABYXMECTHBIE C KOMIUJIEKTOM CTYJIBEB.
CT0a yuYuTeNnbCKUM.

Cron 1eMOHCTpallMOHHBIH.

N M &M R
+

Hlxadsl a1 XpaHeHUs! y4eOHUKOB, JUIAKTUYECKUX MaTepUalIoB, TOCOOUH.

HNurepuer-pecypcnl:

1. bubaroteka — Bc€ mmo mpeamery «dusukay. — Pexxum goctyma : http://www.proshkolu.ru

2. BuzeoomnsiThl Ha ypokax. — Pexxum nocrtyna : http://fizika-class.narod.ru

3. Enunas xosutekuuss IUQPOBBIX 00pa3zoBaTelbHbIX pecypcoB. — Pexxum poctyma :  http://school-
collection.edu.ru

4. NlHTepecHble MaTepHAaIbl K ypOKaM (PM3HMKH IO TeMaM; TECTHI 110 TeMaM; HarJsTHbIE TIOCOOUS K YPOKaM.
— Pexxum nocryna : http://class-fizika.narod.ru

5. lludpossie obpazoBarenabHbIE pecypehl. — Pexum qoctyna : http:// www.openclass.ru

6. DnekTpoHHBIE YIEOHUKH 110 u3uKe. — Pesxum mocryma : http://www.fizika.ru

HasBanue caiita

Conepxanue Anpec
HJIN CTaThHUu A p le
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Karaior ccruiok
Ha PECYPCHI O

OHIMKIIONE NN, ONOINOTEKH,
CMMU, By3bl, Hay4YHbIE

http:www.ivanovo.ac.ru/phys

busuke OpraHu3anuy, KOHPEPECHIINH 1

7p.
Becruiatabie 15 0Oyuaronux mporpaMm 1o http:www.history.ru/freeph.htm
oOyuaroue pa3UYHBIM pazaenam GpU3uKu

pOTPaMMEI 10
dusuke

JlabopaTopHbIe Bupryanbsabie 1aboparopHbie http:phdep.ifmo.ru
paboThI 110 pabotbl. BuptyansHsie
busmke JIEMOHCTpAIIUU SKCIIEPUMEHTOB.
AHumanus TpexmMepHble aHUMALIUU U http:physics.nad.ru
bU3UIECKUX BHU3yaJIU3aIus 1Mo GU3HKe,
IPOLIECCOB COIPOBOXKIAIOTCS
TEOPETHUSCKIUMHU
OOBSICHEHUSIMH.
dusnyeckas CrpaBo4YHOE H3/1aHKE, http://www.elmagn.chalmers.se/%
SHLUKIIOTIC THSI cojieprKaIlee CBEACHHUS 110 BCEM 7eigor

00J1acTsIM COBPEMEHHON
bu3uKy.
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