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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke amanTUpPOBaHHOW paboyel HporpamMmbl MO y4eOHOMY
npeametry «Du3nkay s ydaluxcs ¢ 3aJep>KKOW MCUXMYECKOro pa3Butus 5-9
KJIaCCOB (BapuaHTa 7) YYMTHIBAIUCH CJIEAYIOIIME HOPMATUBHO-TIPABOBBIC
JIOKYMEHTBHI:
1.®enepanbubliit 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepaumy.

2. ®enepanpublii 3akoH OT 19.12.2023 Ne 618-P3 «O BHeceHMHU HU3MEHEHUU B
®denepanbHbIil 3akoH «O06 00pazoBanuu B Poccuiickoii deaepammm.

3. ®enepanbHbiii 3ak0H 0T 04.08.2023 Ne 479-®3 «O BHECEHUMHM M3MEHECHUH B
®denepanbHbIil 3akoH «O0 00pazoBanuu B Poccutickoii deaepamnmm.

4. Tlpukaz MunucrepctBa npocsenieHus Poccuiickoin @enepauuu ot 24.11.2022
Ne 1025 «O06 ytBepxkaeHun ¢eaepaibHON aganTUPOBAHHONM 00pa3oBaTeIbHON
MporpaMMbl ~ OCHOBHOTO  oOImero oOpa3oBaHUs Uil  OOydYarmIIMXcs ¢
OTPaHUYCHHBIMH BO3MOKHOCTSMHU 37I0POBBS».

5. Ilpuka3z Munnpocsemenuss Poccun ot 01.02.2024 Ne 67 «O BHeceHuu
M3MEHEHHM B HEKOTOpbIE MNpHKa3bl MwunHnpocsemenuss Poccun, kacarommecs
denepanbHbIX alallTUPOBAHHBIX 00PA30BATEIBHBIX IPOTPAMM.

6.1Tpukaz Munnpocsenienuss Poccuu ot 19.03.2024 Ne 171 "O BHeceHuu
U3MEHEHU B HEKOTOpbIE NpuKa3bl MuUHHCTEpPCTBA mNpocBelieHuss Poccuiickon
®denepanuu, kacarouecs henepanbHbIX 00pa30BaTEIbHBIX MPOTPaMM HaYaIbHOTO
ob1rero o0pa3oBaHMS, OCHOBHOIO OOINEro oOpa3oBaHUsS M CpPEIHEro OOIIero
obpazoBanus" (3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830)

7. 1locranoBieHue [ J1aBHOIO roCyJapCTBEHHOIO CaHUTAapHOro Bpauda Poccuiickon
@®enepaunn ot 28.09.2020 Ne 28 «OO0 yrtBepxkaeHun caHuTapHbix npasuin CII
2.4.3648-20 «CaHUTapHO-3TUAEMHUOIOTHYECKAE TPEeOOBaHUS K OpTraHU3AIMIM
BOCITUTAHUS ¥ O0YUYEHUS, OTABIXA U O3J0POBIICHUS JETEH W MOJIOACKI» (BMECTE C
«CII 2.4.3648-20. CanuTapHbie MpaBuia...»).

8. IlocTranoBiieHne ' TaBHOrO TOCYAapCTBEHHOTO CaHUTAPHOIO Bpada Poccuiickon
®eneparun ot 28 ssHBaps 2021 1. Ne 2 «O06 yTBep:KIeHUN CaHUTAPHBIX MPABHUII U
HopMm CanlluH 1.2.3685-21 «I'urueHuuyeckue HOPMATUBBI M TpPEOOBAHUS K
obecrnieyeHn0 Oe30macHOCTH W (WiM) OE3BPEIHOCTH IS 4elioBeKa (PaKTopoB
Cpelibl OOUTaHUSD.

9. Ilpuka3z Munnpocseuenus Poccun ot 21.09.2022 Ne 858 «O06 yTBepkAcHUU
deneparbHOrO TMepevHs Y4YeOHUKOB, JOMYLIEHHBIX K MCIOJIB30BAHUIO TMIPH
peanu3alMd HMMEIONIMX TOCYJapCTBEHHYIO AaKKpEIUTAIlMI0 00pa30BaTeIbHBIX
IporpaMM HAYyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero

oOpa3oBaHus OpraHU3aLHIMH, OCYIIECTBIIIOIUMU 00pa30BaTENIbHYIO
NEeATENBHOCTh U YCTaHOBJIEHUS MTPEAEIBHOIO CPOKA UCITOJIb30BAHUS UCKIIFOUEHHBIX
Y4EOHHUKOBY.

10. IIpukaz Munnpocsemenus Poccum ot 21.02.2024 Nell9 «O BHeceHuu
n3meHeHuil B npwiokeHuss Ne 1 u Ne 2 k Ilpukazy Munnpocsewmenus Poccun ot
21.092022 Ne 858 O06 ytBepxkaenuu OIIY, nomylieHHBIX K MCHOJB30BAHUIO MPU



peaiu3aluy  HMMEIOIIUX TOCYAapCTBEHHYIO aKKpEAHMTAIMI0 00pa3oBaTeIbHBIX
IporpaMM HAYyaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero

o0Opa3oBaHus OpraHu3alUsIMH, OCYIIECTBIISIOIUMU o0pa3oBaTeNbHy IO
AESITeIbHOCTh U YCTAHOBJICHUS MPEJIEIBHOTO CPOKa UCIIOJIb30BAHUS UCKIFOUEHHBIX
Y4eOHUKOB.

11. ITpukaz MunucrepctBa npocseuenus Poccuiickoit @enepanuu ot 21.05.2024
No 347 "O BHeceHMM W3MEHEHUH B TMpUKa3 MUHHUCTEPCTBA MNPOCBEMICHUS
Poccuiickoii @enepanun ot 21 centsaOps 2022 r. Ne 858 "OO yTBepkiaeHUU
(benepasibHOTO TMepeyHsi Y4YEOHUKOB, JOMYIIEHHBIX K MCIOJb30BAHUIO TIPU
peanu3aluyd HMMEIOIIMX TOCYJIapCTBEHHYIO AaKKpeIuTaluio 00pa30oBaTeIbHBIX
porpaMM HayajibHOro OOWIEro, OCHOBHOIO OOWIIEro, CpexHero oO0uiero
oOpazoBaHus OpraHu3alUsIMHU, OCYUIECTBIISIOIUMU 00pa3oBaTeNbHYIO
NeSTEeIbHOCTh, M  YCTAaHOBJIICHHMSI  NPEAEIbHOIO  CpOKa  HMCIOJb30BaHUS
UCKIIFOUCHHBIX YueOHHKOB" (3apeructpupoBan 21.06.2024 Ne 78626)

12. IIpuka3z Munnpocsenienusi Poccun ot 18.07.2024 No 499 "OOG yTBepkaeHUH
(benepanbHOro MepeyuHs MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, HOMYIIEHHBIX
K HMCIOJIb30BaHUIO MPHU peajn3aliuy UMEIOLUIMX FOCYJapCTBEHHYIO aKKpEIUTaIUI0
o0Opa30BaTeNbHBIX MPOrpaMM HAYaJIbHOI'O OOIIEro, OCHOBHOTO OOLIETo, CPEeaHEro
oOmero oobpazoBanus" (3apeructpupoBano B Muntocte PD 16.08.2024 Ne 79172)
13. Meronnueckue pPEKOMEH 1Al 110 00eCIeYeHuI0 CaHUTAPHO
ANUAEMHUOJIOTHUECKMX TPEOOBAHMI MpHU peain3aluu 00pa30oBaTeIbHBIX MPOrpamMm
C NMPUMEHEHHEM 3JIEKTPOHHOIO OOYyYEeHHsS U AUCTAHIMOHHBIX OOpPa30BaTEIbHBIX
texHonorui (MP 2.4.0330-23 ytB. 29.08.2023 pykoBogutenem DenepanbHOU
CIy>kObl TIO HaA30py B cdepe 3amuThl NpaB NOTpeOUTENe U OJaromoydus
4yesoBeka, [ maBHbIM canuTapHbiM BpauoM PD A 1O. [TonoBoit).

14. AnantupoBaHHasi OCHOBHasi 0Opa3oBaTelibHAs MPOTrpaMMa OCHOBHOTO OOIIETO
obpazoBanust MAOY «MomuanoBckast COILI Nely.

15. IIporpammel Bociutanust MAOY «MonuanoBckass COL Nely

16. YcraB MAOY «Monuanosckasi COIL Nely

O0mas xapakTepucTuKa y4e0Horo npeamera «@usuka»

YueOnpiii mpeaMer «Duzmka»  ABASETCS  CHCTEMOOOPA3YIOMIMM TS
€CTECTBEHHOHAYYHBIX MPEJAMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI MUPO3AaHUS
ABJISIFOTCSL OCHOBOM COJIepKaHUS KypCOB XHUMHH, OWUOJOTUM, reorpaduu u
actpoHomuu. du3mka BOOpYyKaeT 00yUAIONTUXCS HAYYHBIM METOJOM IO3HAHUSA,
MO3BOJISIONINAM TTOJTy9aTh OOBEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHPE.

[IpeameTr MakcUManbHO HampaBieH Ha (GOpMHUpPOBAHWE WHTEpeca K
OPUPOJHOMY M COLIMAIIBHOMY MHpPY, COBEpPUICHCTBOBAaHHE IO3HABATEIHHOU
nestenbHOCTH oOyvaromuxcst ¢ 3IIP 3a cyeT oBnaneHUs MBICIUTEIHLHBIMU
ornepanusMu CpaBHEHUs, 0000IIEHUs, Pa3BUTHE CIIOCOOHOCTU apryMEHTHPOBATH
CBOE MHEHUE, POPMUPOBAHUE BOZMOXKHOCTEM COBMECTHOM JEATEIHHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3Butuio y oOyvaromuxcs ¢ 3[1P
MPOCTPAHCTBEHHOT'O BOOOpaXeHUs, (PYHKIIMOHAIILHOM TIpPaMOTHOCTH, YMEHUS



BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh MH(OpMAIUIO, IPEICTABICHHYIO B
pasnuyHbIXx (popmax. 3HAYMMOCTHh TpeaMeTa Jisi Pa3BUTUSA IKU3HEHHOU
KOMITETCHIINA OOYYaIONUXCs 3aKII0YaeTCs B YCBOSCHUU OCHOBBI (DHM3HUECKUX
3HaHWM, HEOOXOIWMBIX IS TIOBCEAHEBHOM KW3HM, HABHIKOB 370POBOTO U
Oe3omacHOro g 4YeJOBeKa W OKpY’Kalollell ero cpeabl oOpa3za >KU3HU;
(bopMHUPOBAHUN FKOJOTUYECKON KYIbTYPHI.

[Iporpamma oTpaxkaer coaepkanue o0yueHus npeamery «Dusmka» ¢ yaeTtoMm
0ocoObIX oOpa3zoBaTeabHbIX TOTpeOHOCTEM oOyuatommxcst ¢ 3IIP. Osnanenue
JAHHBIM Y4YEOHBIM TPEAMETOM MPEICTABISAET OMPEIACICHHYIO TPYAHOCTH IS
oOyuatommuxcst ¢ 3[IP. D10 cBs3aHO € OCOOCHHOCTSIMU  MBICIUTEIBHON
NEATETLHOCTH, TEPHOIUYCCKUMH KOJICOAHWSIMU BHUMAHUSA, MaJIbIM 00BEMOM
naMsaTH, HEIOCTAaTOYHOCTBIO  OOIIero  3amaca 3HAHWW, IOHMWKCHHBIM
MO3HABATEILHBIM HHTEPECOM U HU3KHUM YPOBHEM PEUCBOTO PA3BUTHS.

Jlnst mpeooneHust TpyAHOCTEH B M3y4YeHHH y4eOHOro mpenmera «Duzukar
HeoOXxoaMMa ajanTaius o0beMa U XapakTepa ydyeOHOTO Marepuaiga K
MO3HABATEIIbHBIM BO3MOXXHOCTSIM JAHHOW KaTEropuu OOYyYaIoOIIUXCs, Y4EeT HuX
O0COOEHHOCTEW pa3BUTHS: WCIOJIH30BAHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHUE U3yU4aeMOro MaTepuania.

JlanHass mporpamMma KOHKPETH3UPYET COJAEpKaHWE TNPEIMETHBIX TEeM B
COOTBETCTBHH C TpeOOBaHUAMM 0OpPA30BATEIHLHOIO CTaHAApPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YUCHHS Pa3/elioB (PU3UKHA C YUIETOM MEKIIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM YYeOHOTO TMpoIlecca, BO3PACTHBIX U
MICUXOJIOTUYECKUX OcOoOeHHOCTe oOydaroniuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmiero  oOpa3oBaHusi,  OMNpeleNsieT  MUHMMAaJIbHBII ~ HAOOp  OIBITOB,
JEMOHCTpALIMA, TPOBOJMMBIX YYHMTEIIEM B Kiacce, JaboOpaTopHbIX padoT,
BEITIOJTHSIEMBIX O0yJarOIIIMUCS. 00pa30BaHUS

MeTtonuueckoid 0CHOBOM HM3ydeHHs] Kypca «DPu3nka» Ha YpOBHE OCHOBHOTO
OOIIEro SBJISETCS CHUCTEMHO-JEATEILHOCTHBIA TMOAXO0MA, OOeCreUnBaIOIIUI
JOCTHXKEHHUE JINYHOCTHBIX, METANPEIMETHBIX U TMPEAMETHBIX 00pa30BaTENbHbBIX
pe3yJabTaTOB  MOCPEICTBOM  OpraHM3allid  aKTUBHOM  MO3HABaTEIbHOM
NESATETLHOCTH 00y4YaroIMXCs, YTO OYEHb BaXKHO TIpu o0yuenuu nerei ¢ 3P, mis
KOTOPBIX XapaKTePHO CHIKEHUE MMO3HABATEIIbHON aKTUBHOCTH.

Hesn u 3a7a4n n3ydyeHusi yueOHoro npeamera « Du3uka»

OOmwme menn w3ydeHuss y4eOHOro mnpenmera «DHU3MKay TMPEICTABICHBI B
[TpumepHoii paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa30BaHUsl.

OCHOBHOU 1ebI0 00yYeHUS JAeTel ¢ 3aIePIKKON MCUXUIECKOTO Pa3BUTHS Ha
JAHHOM TIpEeIMETE SIBISCTCS: MOBBIINICHUE COIMAIBHON aganTaluu JEeTe depes
npuMeHeHne GU3NIECKUX 3HAHUN Ha MTPAKTHKE.

Jnst oOyuarommxcst ¢ 3I1P, Tak ke, Kak u A7l HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaWBAIOIINX OCHOBHYIO OOpa30BATENbHYIO TOMUHHPYIOIICE
3HaYEHHE NPUOOPETAIOT TAKKE 1M, KaK: IPOrpamMmy,



® OCBOCHHE 3HaHMI O METOJaX HAYYHOTO MO3HAHUs MPHUPOABI U (OPMUPOBAHKE
Ha 3TOI OCHOBE MPEACTaBICHUH O (PU3HUECKON KapTHHE MUDA;

® OBJQJCHHE YMEHMUSIMH TIPOBOJUTH HAONIOJACHUS TMPUPOJHBIX SBJICHUMH,
OMMUCHIBATh U 0000IIATh Pe3yJbTaThl HAOIIOJICHHM, MCIOJIb30BATh IMPOCTHIC
U3MEpUTEINbHbIE MPUOOPHI I 3yUeHUsT (PU3NUECKUX SIBJICHUM;

® TIPEICTAaBIISATH PE3YyJIbTaThl HAOMIOACHUN UM U3MEPEHUH C MOMOIIBIO TaOJIHIL,
rpa@uUKOB M BBISIBIATH Ha 3TOM OCHOBE HSMIUPHUUYECKHE 3aBUCHUMOCTH;
OPUMEHATh [OJIyYCHHbIE 3HAaHUS s OOBSACHEHUS  Pa3HOOOpa3HbIX
MPUPOJHBIX SIBJICHUM M TMPOILECCOB, NPUHIMIOB JACHCTBUS BAKHEUIINX
TEXHUUYECKUX YCTPOMCTB, IS pelIeHus] PU3NUECKUX 3a]1a4;

® pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, HMHTEIJIEKTyalbHBIX W TBOPYECKUX
CIIOCOOHOCTEM, CaMOCTOSITENIbHOCTA B MPUOOPETEHWH HOBBIX 3HAHWM, mpu 4
pemieHMH  (QU3MYECKUX 3aJad W BBINOJIHEHUM  HKCIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM C UCTIOIB30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUI;

® BOCHHUTAaHHE YOEXKIEHHOCTH B BO3MOKHOCTHU MO3HAHMS 3aKOHOB IPUPOJIBI, B
HEOOXOJUMOCTH  Pa3yMHOTO  MCIOJb30BaHUS  JIOCTHXKEHUH HAyKHu U
TEXHOJIOTHH JIJIs 1ajbHEHNIIEero pa3BUTUs YEJI0BEUECKOTr0 OOLIECTBA, YBAKECHHUS
K TBOpIIAaM HAyKH U TEXHUKHU;

® OTHOIIEHHUA K (PU3HKE KaK K JIEMEHTY 00ILEYEI0BEUECKON KYJIbTYPHI;

® UCIOJb30BAaHUE MOTYYEHHBIX 3HAHUI U YMEHUI JJI1 pelIeHUs] TPaKTUYECKUX
3a/lady TIOBCEJHEBHOM JKM3HM, oOecredyeHHs O€30MacHOCTU CBOEH >KH3HHU,
PalMOHAIBHOIO MPUPOIONOIB30BAHUS M OXPAHBI OKPYIKAIOIIECH CPEbI.
JlocTrKeHHe ITUX Leseld 00eceunBaeTC s pEIICHUEM CIIETYIOIINX 3a1au:

e 3HakoMcTBO oOyuaromuxca ¢ 3I[IP ¢ Meronmamu uccnenoBaHusi OOBEKTOB U
SABJICHUN IPUPOJIBL;

e [puoOpeTeHNEe 3HAHUM O MEXAaHUYECKUX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX M
KBAaHTOBBIX SIBICHMSX, (PU3MUECKMX BEIMYHMHAX, XapaKTEPU3YIOLIUX OTH
SIBJICHUS,

e (opmupoBaHue yMeHU HAOIIOATh TPUPOIHBIC SIBJICHUS U BHITIOIHSATH OMBITHI,
nabopaTopHble  padOThl M JKCIEPUMEHTAJIbHbIE  HCCIENOBAaHUA  C
UCIIOJIb30BAHUEM HM3MEPUTENbHBIX MPUOOPOB, IIUPOKO MPUMEHSAEMBIX B
NPaKTUYECKOMN KU3HU;

® OBJAJCHUE TAaKUMHU MOHATHIMH, KaK IPUPOJHOE SBICHHE, SMIUPUYECKU
YCTaHOBJIEHHBIN (PaKT, mpobiieMa, TUI0Te3a, TEOPETUIECKUI BBIBOJI, PE3yJIbTaT
JKCIEPUMEHTAIILHON ITPOBEPKH;

® [IOHMMaHWE€ OTIUYMI HAy4HBIX JAHHBIX OT HEMPOBEPEHHON HH(OpMaIuy,
LEHHOCTH HayKW JUIsl YJIOBJIETBOPEHHSI OBITOBBIX, MPOU3BOJACTBEHHBIX H
KYJIbTYPHBIX TOTPEOHOCTEN YeIOBEKA.

OcobenHocTy 0TOOpa M aanTanny y4eOHOro MaTepuasa no pusuke

OcHoBoii  oOyuenus  obOywarommxcsi ¢ 3[[P  nHa  mpemMmerax
€CTECTBEHHOHAYYHOI'O LIUKJIA SIBJISIETCS. PA3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omeparui (aHaau3, CUHTE3, CpaBHEHHE, O0OOIICHHE) HAa OCHOBE BBITIOJHEHUS
pa3BUBAIOIIUX YIpaKHEHUH, (opMHupoBaHME MPHUEMOB YMCTBEHHON paOOTHI:



aHaJIM3 HWCXOJHBIX JIAHHBIX, IUTAHUPOBAHHWE MaTepuana, OCYIIECTBICHUE
MO3TANTHOTO U UTOTOBOTO CAMOKOHTPOJISI, @ TaK)KE OCYIIECTBIISICTCS JIMKBHUIALIUS
npoOeioB B 3HAHUSAX, 3aKpEIJICHHE W3YYEHHOro MaTepuana, oTpaboTka
aJITOPUTMOB, TOBTOPEHHUE MPOHeHHOT0. bosbioe 3HaueHne MpUAAETCs YMEHUIO
pacckazaTb O BBIIOJHEHHON paboTe ¢ MpaBWIbHBIM  yHOTpeOJeHHEM
COOTBETCTBYIOIIEH TEPMHHOJOTHMM M COOJIIOJIEHUEM JIOTUYECKUX CBsI3ed B
usnaraemMmom Marepuane. J[ns oOyuaromuxcs 3[1P Ha ypoBHE OCHOBHOTO 0OIIEro
o0pa3oBaHMs TMO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMH: HEJOCTaTOYHBIN YPOBEHb
Pa3BUTHUA OTACTHHBIX MCUXUYECKUX MPOLIECCOB (BOCIPHATHSI, BHUMAHUS, TTAMSITH,
MBIIUICHNSI), CHIDKEHHBIM YPOBEHb HWHTEIUIEKTYIBHOTO Pa3BUTHUSA, HHU3KUN
YpOBEHb BBHITIOJHEHHUsS] YYEOHBIX 3aJaHWl, HHU3Kasg YCIEIIHOCTh OOYyYCHHS.
[TosTomy pu V3YYECHHUH busuku Tpedyercs LIEJICHANIPABICHHOE
UHTEJUIEKTyallbHOE  pa3BuTUe oOyvatrouuxcs c¢  3[IP, ortBewaromee wux
0COOEHHOCTSIM M BO3MOYHOCTSIM.

VYuyer ocobennocteit obywatonuxcs ¢ 3I[IP tpebyer, uToOBI TpU H3y4YEHUU
HOBOI'O MaTepuana 0053aTeIbHO MPOMCXOAMIIO MHOTOKPATHOE €ro MOBTOPEHUE;
pacIIMpeHHOE PacCMOTPEHUE TEM U BOIMPOCOB, PACKPBHIBAIOUIMX CBSA3b (PU3MKHU C
KU3HBIO; aKTyaIU3alHsl IEPBUYHOTO KU3HEHHOTO ONBbITa 00YYaIOIIUXCSL.

VYcBoeHHe MpOrpaMMHOTO Marepuana 1o (u3MKe BbI3BIBAET OOJbILINE
3aTpynHeHus y obyuarouuxcsa ¢ 3IIP, mostomy teopus mzydaercs O6e3 BHIBOAOB
CIOXHBIX Qopmys. 3agauu, TpeOyIOIe MPUMEHEHUS CII0KHBIX MaTeMaTHYECKIX
BbIUKCICHU U (opMyn, B OCOOCHHOCTH TakuxX TeM, Kak «MexaHu4eckoe
IBUKCHHUE», «ApXuUMenoBa cuiay, «MexaHudeckas SHEpPrus», «IIEeKTPUUECKHE
SBIICHUS», «DJCKTPOMArHUTHBIC SIBICHUSA», PEHIAIOTCS B KJIAcce C IOMOIIBIO
YUUTEIS.

Oco0oe BHMMaHHME TpPH H3yYE€HUU Kypca (DU3HKU YJEIsIeTcs MOCTAHOBKE H
OpraHM3ali dSKCIIEPUMEHTa, a TaKXkKe IMPOBEICHUI0 (TPEUMYILECTBEHHO Ha
KQKJIOM YPOKE) KPaTKOBPEMEHHBIX JEMOHCTpalUi (BO3MOKHO C MCIIOJIb30BAaHUEM
AJIEKTPOHHOM JIeMOHCTpalium). Hekoropbie TeMbl 00s3aTeNIbHO TOHKHBI BKIIIOUATh
OTIOpHBIE JIA0OpaTOpHBIE PaOOTHI, KOTOPHIE PA3BUBAIOT YMEHHUE IMOJIb30BATHCA
IPOCTEUIIMMU TPUOOpaMU, AHAIM3UPOBATH IOJYYEHHbIE JaHHbIE. B cBs3u ¢
OCOOGHHOCTSIMU  TOBEJIEHUS M JesTenbHocT  oOydvarommxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, ~ HEOPraHM30BAaHHOCTH)  MPEIYCMOTPEH  CTPOKaUIIUi
KOHTPOJIb 32 COOJIOJICHHEM TNpPaBUJ TEXHUKUM O€30MacHOCTH MpU MPOBEACHUU
7a00paTOPHBIX W TPAKTHUECKUX padoT. bonblioe BHUMaHWE TpPU H3YYCHHU
busuku noxpoctkamu ¢ 3IIP oOpamiaercs Ha OBIajeHUE WUMH MPAKTHYCCKUMU
yMEHHsIMH W HaBblkamH. lIpemycmarpuBaeTcsi  yMeHbIIEHHE — 0Obema
TEOPETUYECKHX CBEICHUHN, BKIIOUEHUE OTAEITBHBIX TEM WU LEJIBIX Pa3lesioB B
MaTepuaibl s 0030pHOT0, 03HAKOMHUTENILHOTO UIH (PaKyJIbTATUBHOTO U3yYEHUS.
[Ipennaraercsi yMmeHbllieHHE OObEeMa MAaTEMaTUYECKUX BBIUMCIECHUN 3a CUeT
YBEJIMYECHHS KAYECTBEHHOTO OMUCAHUS SIBJICHUH U POLIECCOB



JloctaTouyHOE€ KOJIMYECTBO BPEMEHU OTBOAUTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3h (DU3UKH C JKU3HBIO, C TEMHU SIBICHUSIMH,
HAOJTFOICHUSIMH, KOTOPBIE XOPOIIIO NU3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuMainibHO ~ HCHOJIB3YIOTCS ~ MEXKIIPEIMETHBIE  CBSI3M € TaKUMH
JTUCIUTIIMHAMY, Kak reorpadus, xumwus, Ouonorus, T.K. oOydwatontuecs ¢ 3I1P
0COOEHHO HYXIAIOTCS B MPEMOJIHECEHUH OJHOTO U TOTO K€ y4eOHOro Marepuala
B pa3JIMYHBIX ACMEKTax, B €ro BapbUPOBAHWHU, B HEOJIHOKPATHOM MOBTOPEHHUU W
3aKpEIUICHUH TIOJYYEHHBIX 3HAHUM W TPAKTHYECKUX ymeHud. [lo3Bossis
paccMaTpuBaTh OJUH W TOT K€ Y4eOHBIM MaTepuand C pa3HbIX TOUYEK 3PEHHS,
MEXIPEIMETHBIE CBS3M CIHOCOOCTBYIOT €ro JIydllleMy OCMBICICHHUI0, OoJiee
MPOYHOMY 3aKPEIUICHUIO TTOJTYUYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM. 6

Buabl npesteabHoctu oOyuyaromuxcsa ¢ 3IIP, o0yciioBieHHBbIE 0COOBIMHU
o0pa3oBaTeJIbHBIMH MNOTPEOHOCTAMH M oO0ecledyHBAIOIIUE OCMbICJIEHHOE
OCBOEHHE COJIep:KaHuM 00pa3oBaHus Mo npeamery «DU3uKa»

Tematuyeckas ©  TEPMUHOJOTHMYECKas JIEKCMKa 1O Kypcy (usuku
cootrBercTByeT AOOIT OOO. Conepkanne BHIOB JICITSIHHOCTH O0YyYaIOIIUXCS C
3[IP Ha ypokax Qu3MKKM ompeaenseTcs HX O0cCOoObIMH 00pa3oBaTEILHBIMU
notpedbHocTsMU. [Tomumo mmmpoko ucnoib3dyembix B AOOIT OOO olmux as
BCEX 0OYYaIOIUXCSl BUJIOB JIEATEILHOCTH CJEAYyET YCUJIUTh BUJIBI JACSTEIHHOCTH,
cnenuduyuHbIe A1 JAHHOM KaTeropuu Jered, oOecleyMBAIOIIME OCMBICIEHHOE
OCBOEHHUE COjiepKaHUsi O0Opa3oBaHUsI MO TPEAMETY: YCHICHHE MNpPeIMETHO-
MPAKTUYECKON NIEeATeTLHOCTH C aKTHUBH3AIlMeld CEHCOPHBIX CHCTEM; OCBOCHHUE
MaTepraia C OIOPOW Ha aJITOPUTM; «IIOMIATOBOCTHY B HM3YUCHUH MaTephaa;
WCIIOJIb30BAHUE  JIOTIOJIHUTEIHLHON BH3yaJIbHOW OIMOpPHI  (CXEMBbI, ITaOJIOHBI,
OTIOPHBIC TAOJHUIIBI); PEUYEBOM OTYET O MPOIECCE U PE3YIbTATe NCSITCIBHOCTH;
BBITIOJIHEHUE CHEIUATBHBIX 3aJaHuM, 00ECIICUMBAIONIUX KOPPEKIUIO PETyIIsSIUuu
y4eOHO-TI03HABATEIBHOM IEATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJbTaTa.

Hns oOyuaromuxcs ¢ 3I[IP cyliecTBEHHBIM SBISIOTCS MNPUEMBI PaObOTHI C
JEKCUYECKUM MaTepuayioM 1o mnpeamery. [IpoBoautcst crenuanbpHas padora 1o
BBEJICHUIO B aKTUBHBIN CIIOBAph 00YUYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3ydaemble TEpMUHBI BBOASATCS Ha IIOJMCEHCOPHON OCHOBE, oO0s3aTeabHa
BU3yasbHas TMOJJEP)KKA, aJrOPUTMBI PaOOTHI C OMpPECICHUEM, OMOPHBIC CXEMBI
JUTSL aKTyJTH3aITIH TEPMHUHOJIOTHH.

B cBs13u ¢ 0cobbiMu 00pa3oBaTenbHBIMH OTpeOHOCTAMU 00ydaromuxcs ¢ 3I1P,
Ipy TUTAHUPOBAHWM pPAOOTHl yYCHHWKAa HA YPOKE CIEAyeT MPUICPKUBATHCS
CIEAYIOUIUX MOMEHTOB:

1. Ilpu ompoce HeoOXomMMO: JaBaTh aIrOPUTM OTBETAa; pa3peliaTh
MOJIb30BAThCS TIJIAHOM, COCTABJICHHBIM TPU MOATOTOBKE JOMAIIHETO 3aJaHMUS;
JaBaTh OOJIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Yy JIOCKHM; paspeliarh JejaTh
npeaBapuTEIbHbBIC 3aUCH, TT0JIb30BATHCS HATTISAHBIMU TTOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOUIMMCS HABOJAIIME W YTOYHSIOIIHE
BOIIPOCHI, KOTOPBIE TOMOTYT UM TOCIIE0BATEIbHO U3JI0KUTh MaTepHal.



3. CucremaTH4eCKH IPOBEPSATh YCBOCHHE Marepuasa IO TeMaMm YPOKOB, MJIA
CBOEBPEMEHHOTO O0OHApYKEHUS MMPOOEIIOB B MPOLIEAIIEM MaTepUae.

4. B mpouecce u3yueHus HOBOI0 Marepuajia BHUMaHUE YYSHUKOB oOpaliaercs
Ha HauOoyiee CIOXKHBIE pa3Aensl wuzyyaemoid Tembl. HeoOxomumo wyarie
oOpamaTeCsi K HHUM C BONPOCaMH, BBUICHSIOIIMMHU TMOHUMAHUE Y4eOHOTO
MaTepuana, CTUMYJIMPOBaTh BOMNPOCHI NPHU 3aTPYAHEHUSX B YCBOEHUH HOBOIO
Martepuania.

Mecto yueOHOro npeamera «@usnka» B y4eOHOM IIaHe

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoUTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENIO), B &

KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefleNi0).
[Ipennaraemeiii B mporpamMme no ¢Gu3Mke nepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS
7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYATBHBIX OCOOCHHOCTEU
oOyyJarommxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHuil, IpejaraeMblx B paMKax
OCHOBHOTO rocyAapCTBEHHOTO JK3aMeHa o busuke.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

@usnka — Hayka o mnpupone. fBiaeHus npuponbl. OUINYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [Torpemnocts n3mepennit. MexxayHapoHasi CUCTEMa €IHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTICH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS KAl K3MEPUTEIBHOTO MpUoopa.
2. N3mepenune pacCTOAHUN.
3. H3smepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3MepeHue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelIeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmronenue  siBneHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeniHssi CKOPOCTh NPU HEPABHOMEPHOM JBUKEHHHU. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Iianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTBytomas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmroneHue siBeHUs: HHEPLUU.
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEJIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHON CUIIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUsI raza oT o0BEMa, TemrepaTyphl. llepemaua naBneHus
TBEPJIBIMUA TEJAMU, KUIAKOCTSIMU U TazaMu. 3akoH [lackansa. ITHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOWHBL. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymiHONW o0o0moukn 3emuu. OmbiT Toppuuermm. M3mepenue armochepHOTo
JABJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJA U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIEH HA TEJIO B MKUIAKOCTH, OT OOBEMA MOrpYyXKEHHOU B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpelIeICHUE €€ IPY30II0ABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUsS pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHne 3aKkOHA COXpPaHEHUS MEXaHUYECKOW DHEPIUM.
8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObsICHEHNE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJIEHUS. TEnIoBoe pacliupeHue U CokaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. Habnrogenue moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH W
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPrud Tejla B Ppe3ysbTaTe
TEeIIonepeayr U padOThl BHEITHUX CHUJI.

HccnenoBanre SBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
W cToYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEIBbHOE CONMPOTUBJIIEHHE BEHIECTBA. 3akoH OMa
nns ydactka uend. IlocnemoBarenbHOoe W mapajuleIbHOE — COSOUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH dNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—Jlenna.
DNeKTpUYEeCKre eNH U MOTPeOUTeNn deKTpruuecKko suepruu B 0biTy. KopoTkoe
3aMbIKAHUE.

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHWE SJIEKTPOJBHUIATENIEd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Omneitel @apajes. SABieHne 31EKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJNIy4eHHUS ~ DJJCKTPUYECKON  SHEPIHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpauyuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXPAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUH.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTa.

L 0 N ok wWwN e

L e O = )
a A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ MoJje ToKa. DJIEKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISE HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apasnes.

3aBUCHMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIOACHHWIO DJEKTPU3AMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL DJIEKTPUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLAAN IONEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TMOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia aJIs CHJIBI TOKAa MPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CWJIbl TOKA, UAYILIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBaress.

WccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSTHHBIX MarHUTOB.
W3yyeHne MarHUTHOTO TIOJNsSl TMOCTOSHHBIX ~MAarHUTOB TMPU X
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHMMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeNCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIUH:
WCCJICIOBAHNE W3MEHECHMM 3HAYCHUS M HAIPABICHHUS HWHAYKIUOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsIMHEHOe aBmkeHue. CBoOomHOe
najgeHue. OnbIThl [ anumes.

PaBHoMepHOE aBMKeHHME MO OKpyx)HOCTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHa. BTopoi#t 3akon HetoTtoHa. Tpertuid 3akon HerotoHa.
[IpyHLIMT Cynepno3ulnn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUs I0KOsI, IPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. J{BuxeHnune mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeHeHne mMmiyibca. IMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBa3b dHepruu u padbotsl. [loTeHnnanpHast SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxunsl. Kunernueckas
sHeprus. Teopema 0 KUHETUUYECKON AHEPruu. 3aKOH COXPAHEHUS] MEXAHHMYECKOU
SHEPIuM.

Jemoncmpauyuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEMHOTO IBUYKEHHUS.
HccenenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHHUHU
OTHOCUTEILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACHCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI PU B3aUMOICHCTBUU TEJL.

M3meHeHnue Beca Tena Ipu yCKOPEHHOM JBUKECHUM.

Ilepenada uMIrybca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHUCTBUM TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tela MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBaHue TpakTa IJjisi pa3roHa W JaJbHEUIIIEro paBHOMEPHOTO
JBWDKCHUS IIapUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOITUE TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKECHUHU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  yOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS DHEPTHUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTHudecKui U NPYy>KUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETHHOM JBUKCHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBI. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpomonbHble W
NonepeyHple BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
HabGnrofnenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pE30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOTbl M IEepUOAa KOJEOAHMI MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEpUOAA KOJeOaHUN NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Meproa KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBUCMMOCTH TEpUoAa KoieOaHUl rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYHKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  ODJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHeHue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak omnrThueckas cuctema. biIn3opyKocTh U
JaJbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jlemoncmpayuu.

[TpssMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop ayuei B coOuparolie JInH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Tonmydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lonyuenue 6e5oro cBera Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpPa)KE€HUs CBETOBOrO Jiyya OT yrJia
NaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJTOMIIEHUS CBETOBOTO Jy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIVH3BI.

6. OIBITBHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. ONIBITBI IO BOCHIPUATHIO LIBETA MPEAMETOB NPU HUX HAOJIIOJECHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Pe3zeppopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noriomeHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIIEKTPBI.

PagnoaktuBHOCTE. Anbda-, 6eTa- u raMma-uznydeHusi. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HWsoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MAacCOBOT'O YHCEN.
OHeprust CBA3M aTOMHBIX saep. CBs3p Macchl M dHepruum. Peakumm cuHTe3a u
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYCHHM Ha JKUBbIC
OpPTraHHU3MBI.

Jemoncmpauyuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONIUX U3TyYCHUH.

6. Perucrpanus usirydeHus IPUPOIHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YacTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOy b IPEIHA3HAYEH IJISl CUCTEMATU3AINN
U 000OHIEHMsI  TNPEAMETHOTO  COAEpKAaHUS M OIbITa  JESATENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl OJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHy 10 (u3uke uid 0o0y4aroumxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipu M3y4eHUM NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUIKEHHUE NMPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUSA



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pemaTh 3a]add, B TOM YHUCIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
32 CYy€T TOro, 4YTO OOYy4YaroIIMecs BBIMOJHSIIOT 3aJlaHusd, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nyueckue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAKHBIX JTOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3TMYHBIX UCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cOopMUpOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
($u3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKMX [MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUH (PU3UKY;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YUYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTUM (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIISIOLIEH
KyJbTYpBHI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HMCCIEeI0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBHSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCUH, MPU3HAHHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHOE y4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM  OpraHW3alli, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpPUMEHEHHE (PU3MYECKUX 3HAHMW AJI pelIeHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEH Cpenabl, IJIaHUPOBAHHUS IOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJIOTHMYECKHX MpoOJieM M MyTed ux
peuIeHus;

e 8) azmanTranuM K M3MEHAIOIUMCH YCJIOBMAM COLUMANBHON U NPHPOIHOH
cpeabl:

e — TMOTPeOHOCTP BO B3aWMOJEWUCTBUM TMPH BBIOJHEHUU HCCICAOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — HOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OPMYJINPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUECKUX
3HaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BJIMSHHMS Ha OKDPYKAIOLIYI Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEACTBHIA.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanust y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
yHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN );

yCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U MHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pelieHus ydeOHOW —Qu3ndeckon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB peIIeHUs, BbIOOp Hambosee
HOJXOJAIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Bba3oBble ucciegoBarebcKyue 1eHCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HMHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY ILJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HJIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

POTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOWCKE U
orbope MH(OPMAIUK WM JAHHBIX C YYETOM MPEIJIOKCHHON Yy4eOHOM
dbu3ndecKoii 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMANbHYI (HOpPMYy TpPEACTaBICHHUS
UHPOpPMAIIMM ¥ WUIIOCTPUPOBATh pEIIacMbIe 3a/add  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIUSIMH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXKICHHS ydeOHOro maTepuaia, pe3yjbTaToB J1aOOPaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI O CYIIECTBY O0CYKAAEMON TEMBbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd U IO KaHHe
0J1arokeaTeILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXUBaTh Pa3IU4UE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIIOJHEHHOIO (PU3UYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON pabOThl MPHU pPEIIEHUH KOHKPETHOW (PHU3NYEeCKOU
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW J1€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JMOCTH)KEHUIO: paclpefesiTb poiH, OOCYXIaTh MpPOLECCHl HU
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIIOICH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yjbTara Mo
CBOEMY HAIpAaBICHUIO M KOOPIMHUPYS CBOM JCUCTBUS C JAPYTHMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYAIHsIX, TPEOYIOUTIX
JUTS pelieHus (U3NIECKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JAaX TPUHSITHSI  pEUICHUHN
(MHIMBUAYaTbHOE, TIPUHSATHE PEIICHUS B TPYIIE, NPUHATHE PEIIeHUN
IPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUsT (PU3NIECKON 3a1aul WIH
IJIaHa HUCCIEJOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMU U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTHXKEHHUS) pe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJl BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LEIU U YCIIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY IPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY NPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00ydeHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIN:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAUMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPAaCKTOPHs, PaBHOJEHUCTBYIOIIAS
cua, nedopmarus (ynpyrasi, IJIacTU4YecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (AudQy3us, TEMIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE  JBWKEHUE, HHEpUus,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpaleHus, Tmepenada JaBiICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMH U
razamu, arMochepHOe [aBlICHHE, IUIaBaHWE TeJ, MpPEeBpaIIeHUs
MEXaHMYECKON SHEPruu) MO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINX JJAHHOE (PU3NUECKOE SBJICHHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY’)KaloIIeM MHpEe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
IPUMEPHI JIBUKCHUS C PA3IUYHBIMU CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIMSHUE
aTMOC(EpHOro J1aBJICHUS Ha >KMBOM OpraHu3M, IJIABaHUE pPbIO, pbluaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHA;
OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
dbuznyeckre BEJIMYUHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWJa TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHWJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAIbHAS JHEPTHs), TPHU OMHCAHUHM IPABUILHO
TPakToBaTh  (U3MYECKUI  CMBICA  HUCHOJIB3YEMBIX  BEJIMYMH, HX
0003HaUCHUS W EAWHUIIBI (HU3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYUHY C APYTHUMH BEIUYMHAMH,
CTPOUTH TPpaPUKH N3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHUH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U TPOLECCHI,
UCIIOJIB3Ysl TIPaBUJIa CJIOKEHUsS CUII (BAOJIb OJHOW IpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (0510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU OTOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OO0BSACHATH (pU3MUECKHE SIBJICHMS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMll INPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1-2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(opMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIM3a
YCIJIOBUS 33Ja4 3alIMCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIUYMHBI B (OPMYJIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOANMBIE IS PEICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
NOJTy4YeHHOM (PU3NUEeCKON BEJTMYHHBI,

pacrno3HaBaTb MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HOMOUIU
(u3NYECKUX METOJOB, B OIMCAaHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3yibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
duznyeckux CBOMCTB TeJ: (opMyIMpoBaTh IIPOBEPSIEMBIE
IPENOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMs,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOJIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MaccChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YU4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HMUECKON BETUYHMHBI OT
JOpYrofl C HCIOJNB30BAHUEM IMPSMBIX HM3MEPEHMH (3aBUCHMOCTH IyTH
PAaBHOMEPHO JABWXKYILErOoCs Tela OT BPEMEHU JBH)KCHMUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHHUsI OT IUIOLIAN CONPUKOCHOBEHUS TEJI, CUJIbI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHbI, BBITAIKUBAIONICH CUJIBI OT 00bEMa
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU Te€Ja, OT MIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJO, YCIOBUU
IUTaBaHMsSI TeJl, YCJIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaThb YCTAaHOBKY W
BBITMIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHONM 3aBUCHUMOCTH (DM3MUECKUX BEJIUYMH B BUJC
NPEUIOKEHHBIX TaOMuI] U TrpaduKOB, JENaTh BBIBOJABI 10 pe3yJibTaTaMm
UCCIIC/I0BAHMS;

IPOBOANTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJA, JIGHCTByIOLIas  Ha
HOTPY>KEHHOE B JKHUIKOCTh TeNO, KO3(PQHUIMEHT MOJe3HOro MeiCTBUA
OPOCTBIX MEXaHU3MOB), CIEAys MPEAJIOKEHHON MHCTPYKIUH: IpH
BBIMIOJIHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJIMYMHBI,

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py0OBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIKECs COCyAbl, OapoMeTp,
phIYar, NOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHuA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3UYECKHUX SIBICHUM M HEOOXOIUMbIC (PU3HUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpHUMEpHl  (HAXOAUTh HWHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOrO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEeHUH C MpUdopamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYHIIECTBIIATh OTOOp HMCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMAaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM HMIM MOXKET OBITh
HEO0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH yUY€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (QHU3UYECKOrOo COACpXKaHHs, CIPAaBOYHbIE MAaTepHAIIbI,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBbIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysibTaTaX MPOEKTOB
WIM y4YEeOHBIX UCCIENOBAHUM, NPH ITOM TPAMOTHO MCHOJIb30BATh
U3YUYCHHBI TOHATUWHBIN anmapaT Kypca (U3HMKH, COIMpPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layami,
CICAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATENBHOCTb  IpPYyNINbl,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHCHHUE OKPYKAIOIIMX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYAIOIIUXCSl YMEHUM:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(HbIe Tela, HACBIILEHHBIH W HEHACHIIIECHHBIM Map, BIIAXXHOCTb
BO3/JyXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTEb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE MO0JIe, TPOBOJHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHbBIE SIBICHUS, HCIIAPEHUE,
KOHJICHCAllMs, IIJIaBICHHUE, KpUCTaM3auusa (OTBEpJEBaHUE), KUIICHUE,
TeruIonepesaya (TEerIonpOBOJHOCTb, KOHBEKLU, U3ITy4YECHHE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 OINHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpYXarolleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWUIApHbIE SABICHUS B MPUPOJE,
KpUCTAJUIBl B Tpupone, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, poilb MAarHUTHOIO MOJS JJs JKU3HM Ha
3emJie, MOJIIPHOE CUSIHHE, PU 3TOM NEPEBOJAUTH MPAKTHUECKYIO 3a7a4y B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHU;

ONMCHIBATh U3yUYEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIIOBOU
MalIMHbl, OTHOCUTEJIbHAS BJIAXXHOCTb BO31YyXa, AJIEKTPUYECKUU 3aps,
CHJIa TOKa, DJIEKTPUYECKOE HAIPSIKEHHE, COIPOTUBIIEHHE IPOBOJHMKA,
YAEIbHOE  CONPOTHBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3NYECKU CMBICI HCIIOJIb3YEMbIX BEJIMYHH, 0003HAUEHUS U €IUHUIIBI
(u3NYECKUX BEIWYUH, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEJIMYMHY C JpPYTMMHU BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHHUS MOJIEKYISIPHO--KHHETUYECKOW TEOPUU
CTPOECHMS BEIIECTBA, MIPUHLMUII CyHEPIO3ULUHN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma i yyacTKa LIENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUSI >SHEpPrUM, IpPUd 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PM3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (DU3MYECKHUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajaud B 2-3 JEHCTBUS, HCHOJb3ys 3aKOHbI U
(GopMyJibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble i €€ pelleHHs, NPOBOAMTH pPAcu€Tbl U CpPAaBHUBATH
NOJIy4YE€HHOE 3HaU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAaHUS, BBIIACIATDH
IPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOpPsJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€]1aTh BbIBOBL;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
($uznyeCKuX CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT €ero o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpH M3IYYEHUH OT I[BETa M3Iyyarouled (IOTIomarouieil)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ TOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJACHCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX TIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBHS
MarHUTHOrO MOJIi HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOICTBA 3JIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIHMpOBATH
IIPOBEPSIEMBbIE NPEATIONOKEHUS, COOUPATh YCTAHOBKY M3 IPEII0KEHHOTO
000pyI0BaHus, ONKUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIOJIHATh ~ NPAMbIE  W3MEPEHHS]  TEMIEPATYpbl,  OTHOCHTEJIbHOMN
BJQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOKEHUS C MCHOJb30BAHHEM
AaHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
IPOBOANTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYro C  UCIOJIb30BAaHUEM IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBL, IUIOMAAM IOIEPEYHOro
CEYCHUS U YIEIBbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKECHUS Ha  INPOBOJHUKE,
UCCJIEIOBAHUE TOCJIEAOBATENBHOIO W  MAPAJUIEIBHOTO  COEAUHEHUMN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUPATh YCTAHOBKY U
BBIMOJIHATh WM3MEpPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI 1O PE3yJIbTaTaM MCCIICOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yJelibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBICHHE NPOBOJAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh W3MEPEHUs, COOUpPAThH
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIENysl NPEIJI0KEHHON MHCTPYKLHH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;

XapaKkTepU30BaTh IPUHIMIBI JECHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONMCAHHUA (B TOM YHUCIHE:
CHUCTeMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIEpMETD,
BOJIbTMETP, CUETYMK DIIEKTPHUUYECKOM HHEPIUH, 3JIEKTPOOCBETHTEIIbHBIE
npuOOpkl, HarpeBaTEIbHBIC IEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb IOCTOSIHHOIO TOKA),
UCIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUI U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHHUUYECKHE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuOOpbl MO CXEMaM M CXEMAaTU4YHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUIaTeiIb BHYTPECHHETO
CrOpaHMsl, JJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl AJIEKTPUUYECKUX



Heneil ¢ mocinea0BaTeNbHbBIM U MapaJlIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpaleHuy ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIlel cpee;

OCYIIECTBIIATh TMOWCK WHPOpMauu (U3HUECKOTO CONEpKaHUS B
WuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOTHUTEIHHBIX ~ MCTOYHUKOB  BBIICISATH  WMH(GOpMAIMIO, KOTOpas
SBIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEOCTOBEPHOI;
MCIOJIb30BaTh MPH BHITIOJHEHUH yUY€OHBIX 3a/laHUi HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (QHU3UYECKOTO  COACpXKaHWs, CIPABOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3laBaTh COOCTBEHHBIE NMHUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000mmasi wH(OpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UYECKOTO
CONlEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEIACTABISATh PE3yJIbTaThI
MIPOEKTHON WJIM KCCIEeIOBATEIbCKON JESATeIbHOCTH, P 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXIATh BBICTYIIJICHHE MTPE3ECHTAIIUEH;

IpU BBITIOJIHEHUN YYEOHBIX MPOCKTOB W HCCIECIOBAHUA (PU3UIECKUX
MIPOIIECCOB pacTpeeNiATh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMHM, CJICIUThH 32 BBIMIOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATUA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Aedopmarius
(ympyras, mnjacTU4ecKkas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJIeOaHUs U
BOJHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPhI UCITyCKaHUs U MOTJIOLIEHUs, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETUKA,



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHHE, CBOOOIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBMXKEHHME MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEHMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PAa3IOkKEHHE OEJI0ro CBEeTa B
CHEKTp M CJIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JITy4YEeHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBJICHHE HM3YyYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpy>KaromeM mupe (B TOM uucie (U3MUECKUE SBICHUS B TMPUPOJE:
NPWINBBI U OTJIUBBI, ABMKEHUE TU1aHEeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHE BOJHBL, I[yHAaMH, 3X0, LBETa T,
ONTHUYECKUE SIBJICHUSI B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yabTPadUOJIECTOBOTO U PEHTICHOBCKOTO HM3TyYEHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEMUCTBUE PAJAUOAKTUBHBIX W3JIYYEHUNH Ha
OpraHu3M 4YEJIOBEKa), IMPU 3TOM IEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBONCTBA (IPU3HAKH) (PU3NYECKUX
SIBIICHU;

ONKCHIBaTh U3YYEHHbIC CBOMCTBA TeN U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
¢uznyeckue BENUYMHBI (CpEOHSE MU MTHOBEHHAas CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHME, NEPEMEIIECHHE, MYyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHUSA, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAaJICHUs, BEC TeJa, HUMIIYJbC Tela, HMMIYJIbC CHIIbI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUAlbHAs SHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHUMAIbHAS SHEPIUs CHKATON
NPYKUHBI, KHHETHYECKash DSHEPIus, IIOJIHAas MeEXaHW4ecKas >SHeprus,
NEpPHOJI U YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUeHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BETMYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu3oBaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHITUN CYTEPIIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEILHOCTH [ amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAA0BOI0O U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIllMChIBATh €r0 MaTEMaTHIECKOE BBIPAKCHHCE,

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATDH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOpPO Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTE;

pemiate pacy€THbE 3a4aud  (OMHUparoluecs Ha cuctemy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBUE, BBISABIATH HEIOCTAIOIINE WIM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHUS], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAIUCTUYHOCTH IMOJYUYEHHOTO 3HAYeHHUS (PU3NUECKOU
BEJTUYNHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3HYECKUX METO/OB, HCIIOJB3Yysl ONMUCAHHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE MPEIINONOKEHUE, OICHUBATh MPABWIBHOCTh MOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIOICHUH U OTIBITOB,;

NPOBOANUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
du3nYeCKUX CBOWCTB Ten (M3y4deHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHHH, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JAUH3€e, HAOII0JEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY H3 HM30bITOUHOrO Habopa
o0Opy/lOBaHWsA, OINUCHIBATH XOJ  ONbITa H  €ro  pe3yJbTaThl,
bopMyJIMpPOBaThH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeaensis
CpenHee 3Ha4YeHHE U3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEeHUs
(M3MepUTEIILHOTO TIPUOOpPa);

NPOBOJNTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTh IyTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM [BIDKEHUU 0€3 HayalbHON CKOPOCTH, IEpUOAa
KOoJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpakeHHUs CBETa OT yrIjla MaJeHUs U yria MpPeJoMJICHHsS OT yria
NajieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH
bu3NYecKuX BETUYMH B BUJC TaONHIl U TpadUKOB, JIeTaTh BBIBOIBLI IO
pe3yJibTaTaM HCCIIEA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXEHMs, MeXaHHMueckas pabdoTa M MOIIHOCTb, YacToTa H
nepuoj KojeOaHWW MaTeMaTHYecKoro W TMPYKMHHOTO MAasiTHUKOB,
ONTHYECKash cujla coOuparomer JHMH3bI, pPaguoaKTHUBHBIN  (POH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO0 YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEqysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJTU3UPOBATH MOIYUECHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000py0OBaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3NUECKUX MOJIEIeH:
MaTepuajbHas TOUYKa, aOCOMIOTHO TBEPJOE TENIO0, TOUYEUHBIH HCTOYHUK
CBeTa, JIyy, TOHKas JIMH3a, IUIAHETapHas MOJeNlb aToMma, HYKIOHHas
MO/IeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONUCaHud (B TOM 4YHUCIE:
CHOUIOMETp, NaTYMKH [OJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, Mepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJB3Yys 3HAHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB
IpU pEIIEHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBbI st
MOCTPOCHUS N300paXKEHH B IJIOCKOM 3€pKajie U COOMpAIOLIEH JINH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU Il oOecrieueHusi 6€30IacHOCTU MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKUMU YCTPOMWCTBAMH, COXPAHEHHS 3J0pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKpY>Kalollel cpee;



OCYIIECTBIISATh TMOUCK HWHGOpMaK  (HU3UIECKOTO COACPKAHUSI B
HuTtepHeTe, caMoCcTOsATENHHO (POPMYIIUPYST TTOUCKOBBIA 3amPOC, HAXOIUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH MOYyYCHHOW MH(POPMAIIUA Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENbHBIX HCTOYHUKOB;

UCII0JIb30BATh MPU BBIMOJHEHUN YUYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
JUTEPATypy  (U3MUECKOTO  COJEpkKaHWsS, CIPABOYHBIC MaTepUabl,
pecypebl cetn UHTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHhOpMaIMU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
MyOJIUYIHO TPENICTABIISATh PE3YJIbTaThl TPOSKTHOM WIIA MCCIICIOBATEIHCKON
JNEATENbHOCTH, TMPH 3TOM TPAMOTHO  HCHOJI30BaTh  W3YyYEHHBIN
NOHATUUHBIN anmapar M3ydaeMoro pasiaena (U3UKA U CONPOBOXKIATh
BBICTYIUJICHWE TIpe3eHTaleld ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl

Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa

1.1 ®uzKKa - HayKa O IPUPOJIE 2 Bubmorexa IOK
' Y pHpoa https://m.eds00.ru/7f416194
but6mmoreka [IOK
- e pe ? 1 https://m.edso0.ru/7f416194
N but6mmoreka [IOK
1.3 EcrecTBeHHOHAYUYHBII METO/T TIO3HAHUS 2 1 it/ eclso0 ru/ 7416194
Hroro no pazneny 6

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BeliecTa 1 bubmorexa [IOK
' p - https://m.edsoo.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETTILIC COCTOMINA BetliceTna https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenne U B3auMoaeiicTBre Tes
3.1 MexaHU4eCKOE IBHKCHUE 3 bubmorexa I[IOK

https://m.edsoo0.ru/7f416194

3.2 WNueprus, macca, IIOTHOCTh 4 1 but6mmoreka [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

Bbubmunoreka LIOK

3.3 Cra. Buet cun 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMU, JXUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlasenne KuaKoCTH > https://m.edso0.ru/7f416194
Bbubmunoreka LIOK
4.3 ATmocheproe nasneHue 6 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MOIIHOCTB. JHepPrus
Bbubmunoreka LIOK
51 Pabora i momHoCTS 3 ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
5.2 Hpocreie Mexanm3mb! > 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
53 Mexanuueckas sueprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
Pa3pen 1. TenioBblie iBJIEHUS
. bubmoreka [{OK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpuYecKHe M MATHUTHBIC SIBJICHHSA
51 DIIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE TEJa 7 1 bubnmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 [ToCTOSIHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiribie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IICKTPOMArHHTHAS HHAYKIUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145



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

9 KUIIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 bubmunoreka LIOK
1.1 10 1
OTHMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHET COXpAHEHITA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
bubmunoreka LIOK
2.1 M 0 7 3
CXAMHMHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOJIHEL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 5 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3gen 4. CBeToBBI€ AABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 Bu6muotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmunoreka LIOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanTOBBIE SIBJIEHUS
but6mmoreka [IOK
5.1 Henyckanue U normiomeHue ¢BeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
: A 7 1
>3 FICPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pasznea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» ®uswnka, 7 xknacce/ [lepeimkun .M., UBanoB A.U., AkxunoHepHoe o0mecTBo «M3maTenbcTBo
«ITpocBemienue

» ®usmnka, 8 knacce/ [lepwimkun .M., BanoB A.U., AxuimonepHoe oo6mecTBo «M3aaTenbeTBo
«ITpocBemienue

» ®uszuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [lepsimkun U. M., I'ytauk E. M.,

NBanoB A. U., Ilerpoa M. A., AkimmorepHoe obmiectBo «M3aatenbctBo «IIpocBemnieHuey

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

» Ouszuka. Jlunakrnyeckue marepuaisl K yueOnuky A.B. Ileprimkuna. 7 kmace/Mapon A.E.,
Mapon E.A. » ®uzuka. COOpHUK BOPOCOB M 3a7a4 K yueOHuKy A.B. Ilepbrmkuna. 7
kiacc/Mapon A.E., Mapon E.A., ITo3otickuii C.B.

» Gusuka. [luarnoctuueckue padoTsl kK yueoHuky A.B. [leprimkuna. 7 knacc/IllaxmaroBa
B.B., llleep O.P.

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

» ®uzuka. Metoauueckoe nocodue x yueOHuky A.B. Ilepsimkuna. 7 kinace/@unonosuu H.B.
» Gusuka. Innakruueckue marepuaisl K yueoOHuky A.B. Ilepeimkuna. 8 ximacc/Mapon ALE. |
Mapon E.A. » ®uzuka. COOpHUK BONPOCOB M 33124 K yueOHuky A.B. Ileppimkuna. 8
kiacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

» ®uszuka. Jluarnoctuueckue padboTsl K yueOnuky A.B. Ilepsimkuna. 8 kinace/lllaxmaroBa
B.B., lllegep O.P.

» ®usuka. Tecrtol. 8 kimacc/XannanoB H.K., Xannanosa T.A.

» duzuka. Meroauveckoe mocodbue kK yueoOnuky A.B. Ileprerimkuna. 8 kinacc/@unonosuy H.B.
» ®uszuka. Jlunakrnyeckue marepuaisl K yueOnuky A.B. Ileppimkuna, E.M. I'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

» ®u3uka. COOpHUK BONPOCOB U 3aja4 K yueOHuKky A.B. Ilepsimkuna, E.M. ['yTHuK. 9
kiacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

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

» duzuka. Meroanueckoe nmocoodue k yueOHuky A.B. [leppimkuna, E.M. I'yrHuk. 9
kiacc/['ytaux E.M., Uepnukosa O.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

* bubnuoteka nuppoBoro oO6pa3oBaTeILHOrO KOHTEHTA. — Pexxum moctyma: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Equnas xomiexkuus mudpoBbIx 00pa3zoBaTeNbHbBIX pecypcoB. — PexxuMm poctyna: http://school-
collection.edu.ru

» OenepanbHbIi HEHTP HHPOPMALIMOHHO-00pa30BaTENbHBIX PECYypCcOB. — Pexxum

noctyma http://www.fcior.edu.ru/

* Hudpossie oOpazoBaTenbHbIe pecypchl. — Pexxum nocrymna: http://www.openclass.ru



https://www.google.com/url?q=https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d&sa=D&source=editors&ust=1705756636925240&usg=AOvVaw1r9DiWg_iBLxIS_MD53RKn
https://www.google.com/url?q=https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d&sa=D&source=editors&ust=1705756636925240&usg=AOvVaw1r9DiWg_iBLxIS_MD53RKn
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&source=editors&ust=1705756636925889&usg=AOvVaw1opy-xX-Y0W6Ar-9T3GgR_




