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PabGouas mporpamma mo yueObHOMy mnpeamery «®Duszukay Ha ypOBHE
OCHOBHOI'O 00111er0 0Opa3oBaHUsl SIBJSIETCS YacCThIO OCHOBHOM 0Opa3oBaTeIbHOM
nporpaMmbel  ocHOBHOro  oOmiero  obpazoBanus ['OCYJAPCTBEHHOI'O
BIO/DKETHOI'O OBHIEOBPA3OBATEJIBHOI'O YYPEXIEHUA «IIKOJIA
Ne 104 UMEHH JIBAXKJIbI TEPOSI POCCUMCKON ®EJIEPALIMM T'EHEPAJI
- MAMOPA M.EIVJIKOBA TOPOJICKOIO OKPYI'A JIOHEIK»
JIOHELIKOI HAPOJTHOW PECITYBJIMKU, pa3paboOTaHHOW B COOTBETCTBUHU C
®I'OC  ocHOBHOTO oOmero oOpa3oBanus, ¢ yderoM DenepanbHON
oOpa3oBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIETO 00pa3oBaHMsI M HOPMATHUBHO-
MPABOBBIX JOKYMEHTOB!

- ®enepanbhblii 3ak0H OT 29.12.2012 No 273-®3 «O06 ob6pa3zoBaHuu B
Poccuniickon @enepanum».

- ®enepanbHbiii 3aK0H OT 19.12.2023 Ne 618-D3 «O BHECEHNN U3MEHEHUN B
denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaeparum.

- ®enepanbhbiii 3aK0H OT 04.08.2023 Ne 479-D3 «O BHECEHUM U3MEHEHUH B
denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaeparum.

- ®enepanbhblii 3aK0H OT 08.08.2023 Ne 328-D3 «O BHECEHUM U3MEHEHUH B
cratb 29 u 47 ®epepanpbHoro 3akoHa «OO0 oOpazoBanuun B Poccuiickoit
Oenepanumny.

- TlocranoBnenue IlpaButrensctBa P® ot 11.10.2023 Nel678 «O6
YTBEPXKJICHUH TPABWJI TNPUMEHEHUs d3JeKTpoHHoro oOydenus, JJOT npu
peanu3anuu 00pa3oBaTEIbLHOTO MPOLIECCAY.

- IlocranoBnenue I 7aBHOrO TOCYJApCTBEHHOTO CAaHUTAPHOrO Bpaya
Poccuiickoit ®enepanuu ot 28.09.2020 Ne 28 «OO0 yTBEpKIE€HUU CaHUTAPHBIX
npaBusn  CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHIECKHE TpeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS M OOyYEeHHUs, OTAbIXa W O3JOPOBJICHHS JAETeH U
mononexun» (BMecte ¢ «CII 2.4.3648-20. CaHnutapHbl€ PaBUIIA...» ).

- IloctanoBneHne [7aBHOrO TOCYJApCTBEHHOTO CAaHUTAPHOrO Bpaya
Poccuiickoit ®eneparuu ot 28 sHBaps 2021 1. Ne 2 «OO0 yTBepk)IAeHUU
caHuTapHbix npaBui U HOpM CanlluH 1.2.3685-21 «I'urneHnyeckue HOpMaTUBbI U
TpeboBaHMs K o0ecredeHnto 0e30MacHOCTH U (Uiu) O€3BPETHOCTH IS YeJIOBEKa
(haKkTOpPOB Cpeibl OOUTAHUS.

- 3akona ot 06.10.2023 Ne 12-P3 «O6 obpazoBanuu B Jlonernkoir HapoaHoii
PecniyOnukey» (ITpunst IloctanoBnenuem Hapomnoro Comera 5 oktsiops 2023
roja);

IIpukaz Munucrepctea mnpocseweHuss Poccuiickon @Denepauuu o1
31.05.2021 Ne 287 «O0 yrBepxaeHun (eaepajbHOr0 ToOCyAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOT'O oO1ero 00pa30BaHUsD)
(3apeructpuponan 05.07.2021 Ne 64101).

- Ilpmka3 MunucrepctBa mnpocsemenns Poccuiickon @Penepauun o1
18.07.2022 Ne 568 «O BHeceHHH M3MEHEHUH B (heepanbHbId TOCYIapCTBEHHBIN

00pa30BaTeNbHBI CTaHAAPT OCHOBHOTO 0011ero o0pa3oBaHus (3aperucTpupoBaH
17.08.2022 Ne 69675).
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IIpuka3 MunncrepcrBa npocsemenuss Poccuiickon  @Pepepanuu  OT
18.05.2023 Ne 370 «OO0 ytBepxkaeHun deaepaibHOl  00pa3oBaTelbHON
porpaMMbl OCHOBHOTO o01iero oopaszoBanusi» (3apeructpupoBad 12.07.2023 Ne
74223).

- IIpukaz Munnpocsemennss Poccun ot 22.01.2024 Ne 31 «O BHeceHHH
W3MEHEHU B HEKOTOpble IMpuKa3sl MuHucTepcTBa 00pa3oBaHUS U HAYKH
Poccuitickon  ®depeparun u MuHucrepcTtBa  mnpocBemieHuss  Poccuiickon
®enepanmu, kacamomuecs (eaepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApPTOB  HAdajgbHOro OOHmEro o0pa3oBaHHA W  OCHOBHOTO  OOIIETO
oOpa3oBaHMUsI.

- [Ipuxa3 MunucrepctBa npocsemenus Poccniickon ®@enepanun Ne 110 ot
19.02.2024 «O BHecEHMH HU3MEHEHUU B HEKOTOpbIE NpHKa3bl MuHHCTEpCTBA
oOpa3zoBanust U Hayku Poccuiickoit ®@enepaunu 1 MUHHCTEPCTBA MPOCBELIECHUS
Poccuiickoit  @epepanuu, Kacaromgecss — ¢GeepalibHbIX — TOCYJapCTBEHHBIX
o0pa3oBaTeIbHBIX CTaHJapTOB OCHOBHOTO o01iero 00pa30BaHUsD»
(3apeructpupoan 22.02.2024 Ne 77331).

- Ilpuka3 MunucrepctBa mnpocsemieHuss Poccuiickonn @Penepauuu Ot
19.03.2024 Ne 171 «O BHeceHHMM HW3MEHEHUH B HEKOTOPBIE IPUKA3bI
MunucrepctBa  npocBeuieHuss  Poccuiickonn  @enepanuu, — Kacaroluecs
dbenepanbHbIX 00pa30BaTENBHBIX MPOrPaMM HAYaJILHOTO OOIIero oOpa3oBaHUS,
OCHOBHOTO 00mIiero oOpa3oBaHMsi U  CpeAHEro oO0mero  oOpa3oBaHUS»
(BapeructpupoBan 11.04.2024 No 77830) — 3a HCKIIOUYEHHEM IMOJNYyHKTa 8 U
noanyHkta 17 (B wyacTu, Kacawouiedcs ydeOHbIX mpeameToB «Vctopus» u
«OO011ecTBO3HAHKE») TyHKTA | U3MEHEHUH.

- [Ipuka3 MununcrepcerBa npocsenienust Poccuiickot @enepanuu Ne 1028 ot
27.12.2023 «O BHECEHMHM HU3MEHEHHW B HEKOTOpBIE IpUKa3bl MHHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu 1 MuHUCTEPCTBA POCBEIICHUS
Poccuiickoit  @epepanun, Kacarommecss — ¢GeaepalbHbIX — TOCYJapCTBEHHBIX
o0pa30oBaTeNbHBIX CTAHJAPTOB OCHOBHOTO OOIIEro 0Opa3oBaHUS W CPEIHETO
obmrero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121).

- IIpuka3z MunuctepctBa npocseuieHust Poccuiickoinr @enepanuu Ne 62 ot
01.02.2024 «O BHecEHMH HU3MEHEHUW B HEKOTOpbIE MNpHKa3bl MUHUCTEPCTBA
MIPOCBEILIECHUS Poccutickon denepanuu, Kacarolmecs beneparbHbIX
o0Opa3oBaTEIbHBIX MPOTPaMM OCHOBHOTO M CpEIHEro oOIero oOpa3oBaHUS
(3apeructpuponan 29.02.2024 Ne 77380).

- Ilpukaz MunucrepctBa mnpocsenieHuss Poccuiickon Penepauuu  OT
09.10.2024 Ne 704 «O BHeceHHMM W3MEHEHMH B HEKOTOpPbIE ITPUKA3bl
MunucrepctBa  mpocBemieHus — Poccuiickon  Depepanuu, — Kacarouuyecs
dbenepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIero 0oOpa3oBaHUS,
OCHOBHOTO 00mero o0pa3oBaHUSI W CpPEIHEro O0O0mero oOpa3oBaHUS»
(3apeructpupoan 11.02.2025 Ne 81220).

- Ilpuka3 MunnpocBemenuss Poccun ot 22.03.2021 Ne 115 «O6
yrBepxkaeHun llopsiaka opraHu3anud U OCYLIECTBICHHS 0O0pa30BaTeNbHOM
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NESTENIbBHOCTH [0  OCHOBHBIM  00II€00pa3oBaTeibHBIM  MpOrpamMmam —
oOpa3oBaTeNbHBIM IpOrpaMMaM HAuyajJbHOTO OOIIET0, OCHOBHOIO OOIIEro Hu
CpeaHero oo1iero oopa3oBaHuUs.

- Ilpuxaz Munnpocsemenus Poccun ot 21.09.2022 No 858 «O6
yTBEpXKJIeHUH  (enepasibHOrO  TEepedHss  y4eOHMKOB,  JOMYIIEHHBIX K
WCIIOJIb30BAHUIO TMPU pealn3allid HUMEIOIINX TOCYJApPCTBEHHYIO aKKPEAUTAIHIO
o0pa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa30oBaHUs OpPTaHU3ANMIMH, OCYIICCTBISIONIMMH 00pPa30BaTEIbHYIO
JEATEIbHOCTh U YCTAaHOBJIEHUS IIPENEIBHOIO CPOKA UCIIOJIb30BaHUS UCKIFOUEHHBIX
Y4EOHUKOB.

- IIpukaz Munnpocsemennuss Poccun ot 21.02.2024 Nel19 «O BHecenun
n3MeHeHn B npuioxkeHus Ne 1 u Ne 2 k IIpukazy Munnpocsemenuss Poccnn ot
21.09.2022 Ne 858 «OO0 yrBepxkaeHun OIIY, nonymeHHbIX K HCIOIb30BAHUIO MTPU
peanu3alMd HMEIOLUX TOCYAApCTBEHHYIO AaKKpEAUTalui0 00pa30oBaTeNIbHbIX
OporpaMM HauyajJbHOTO OOILIEro, OCHOBHOIO OOWLIEro, CpeaHero OoOIIEero

oOpa3oBaHuUs OpraHu3alusIMH, OCYIIECTBIISIOIUMU o0pazoBaTenbHyI0
JESATEIbHOCTh U YCTAHOBJICHUS TIPEIETLHOTO CPOKA UCTIOIB30BAHMS UCKITIOYEHHBIX
Y4€OHUKOBY.

- Ilpuka3 MuHucTEepCTBa HAayKW U BbICHIEro oOpaszoBaHus Poccuiickoit
®enepanuu, Munncrepcrsa npocsenieHus Poccutickoit @enepaunu ot 30.06.2020
No 845/369 «O0 yrBepxnenun [lopsinka 3auera opraHu3anuen, oCyecTBISIIONICH
00pa3oBaTeNbHYI0 JEATEIbHOCTb, PpE3YyJbTATOB OCBOCHHUS  OOYyHarOIIMMUCS
y4eOHBIX  MOPEAMETOB,  KypCOB,  JUCHUIUIMH  (Moaysiei),  NpaKkTHKH,
JIOTIOJIHUTENBHBIX ~ 00pa3oBaTebHBIX MpOrpaMM B JPYTUX OpTaHU3ALMIX,
OCYUIECTBIISIOIIUX 00Pa30BaTEIbHYIO IS TEIBHOCTDY.

- IIpuka3 Munnpocsemienust Poccum ot 03.08.2023 No 581 «O BHeceHun
M3MEHEHHs] B TMyHKT 13 mopsaka OpraHu3alii W OCYILIECTBJICHUS
o0pa3oBaTeNbHON  JIEATENTBHOCTH IO  OCHOBHBIM  0O0IIe00pa3oBaTeIbHBIM
mporpaMmam - o0pa3oBaTEIbHBIM MPOTPaMMaM HA4YaJIbHOTO OOIIET0, OCHOBHOTO
of0mero u cpemHero oOmero 00pa3oBaHUS, YTBEPKIACHHOTO IPUKA30M
MununctepctBa mnpocBelienus: Poccuiickoit @enepanuun ot 22 mapra 2021 r.
No 115».

- [Ipuka3z Munnpocsemenus Poccun 04.10.2023 No 738 «O06 yTBepkIeHUN
dbenepanbHOTO MepeyHs JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIIEHHBIX
K UCIOJIb30BAHUIO MPH Pean3alii UMEIOIINX TOCYJAPCTBEHHYIO aKKpEIUTAIUIO
o0pa3oBaTeIbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOLIETro, CPEIHErO
o011iero oOpa3oBaHus».

- IIpukaz Munnpocsemenuss Poccun ot 21.06.23 Ne 556 «O BHeceHuun
n3MeHeHud B npuioxkeHust Ne 1, Ne 2 k mpukazy Munnpocsenienust Poccun ot
21.09.2022 Ne 858 «OO0 ytBepxkaeHud (enepanbHOro MepedHs Y4eOHUKOB,
JONYIIEHHBIX K MCHOJIb30BAHUIO MPHU PEATU3aAlNU UMEIOIIUX TOCYIAPCTBEHHYIO
aKKpeIuTanui o00pa3oBaTeNbHBIX MPOrPaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO
o01miero, cpemHero oOmero o0pa3oBaHWs OPTaHU3ANMSIMH, OCYIIECTBISIONIAMHU



oOpa3oBaTenbHyI0 JACSATENBHOCTh, W  YCTAHOBIICHUS TMPEACIBHOTO  CpPOKa
UCITIOJIb30BAHUS UCKIIIOUEHHBIX YUYCOHUKOBY.

- IIpuka3z MunucrepcrBa 3apaBooxpaHeHusi Poccuiickont denepanuv OT
30.06.20216 Ne 4361 «O0 yTBEep>KIeHUU TIEpeuHs 3a00JeBaHUN, HATUYHUE KOTOPBIX
JIaeT MpaBo Ha OOy4YeHHUE MO OCHOBHBIM 00IIe00pa3oBaTeIbHBIM MIPOrpaMMaM Ha
JTIOMY».

- ITucemo Munnpocsemenuss Poccun ot 12.03.2025 Ne OK-747/03 «O6
yueOHOM Kypce «VcTopust Hamero kpasi».

- Ilucemo MunmnpocBemenuss Poccun ot 12.02.2024  Ne 03-160
«Pa3psicHeHHsT 1O BOMpOCaM OpraHWU3alud  OOY4YEHUS TI0  OCHOBHBIM
001eo0pa3oBaTeNbHBIM U JOMOJHUTENbHBIM OOIIEPa3BUBAIOIIMM IPOrpaMMam
IS JIeTed, HYXJAIOMMXCS B JUIMTEILHOM JICYEHUH B  MEIUIIMHCKHUX
OpraHU3aIUIX .

- Meroanueckre peKOMEHJAMU M0 00ECTIEUCHUI0 ONTUMHU3AIMKN Y4eOHON
Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pazpadotanusie denepanbHON
ciyk00i 1O Haa30py B cdepe 3ammThl MpaB MOTpeOUuTese u Oiaronorydus
yenoBeka, PBYH «PenepanbHblil HaydHbIN HEHTp rurueHsl um. O.@. DprcmaHa»
Pocrniorpebuanzopa u ap.).

- Meronuueckue  peKOMEHJAIMU 1O  OOECIEeUEHUI0  CaHUTapHO-
AMUAEMHUOJIOTUYECKUX TPEOOBaHUI TIPH peau3aiii 00pa30BaTEeIbHBIX MPOTPaMM
C MPUMEHEHUEM JJIEKTPOHHOIO OOYy4YEHHUS W JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
texHosoruii (MP 2.4.0330-23 ytB. 29.08.2023 pykoBogutenem DenepanbHOU
CIY>KObl MO HaJa30py B cdepe 3amuThl MpaB MOTpeOUTENe U OIaromnosydus
yesnoBeka, [ maBHbIM caHuTapHbiM BpauoM PO A 1O. [Tonosoit).



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYyYaroUuXcsi M OpraHu3aluio0 U3YYeHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUs IPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpenocTaBisieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHsS HAydyHOTO METO/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEIANOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUISI TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW  peIIeHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTATBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  MNPUTSHKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHre B IpUPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEll.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 00o0noukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEIICIIEHUE €€ TPY30IIOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanusmoB. Ilpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. IlmaBineHue w
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEMJI0Ta CrOpaHusl.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOW TEIMITOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa 3JIEKTpUYECKMX 3apsaoB. BiaumonelictBue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M MApajuIENIbBHOE  COEIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOIO TMOJS  IOCTOSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETUYECKON SHEPIHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBUM TEJl.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX PHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUU NP JABUKEHUH TeEJIA MO IECTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IONEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J ny4yer B pacCEeUBaOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaXK€HUs CBETOBOrO Jyda OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHW Ha >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOIYJb TIPEAHA3HAYEH JI1 CUCTEMATU3auU
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIMX ATOT YYCOHBIN MPEaMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIENOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUérT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO]Ibl UCCIEOBAHMS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOT'O NMO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOU JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY’Kalollel Cpeiabl, IJIaHUPOBAHUSI IOCTYNKOB W OLICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOAHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPU BBIMOJHEHUM HCCIECIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O GPUZNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeILHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJM, OOCYXJaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOAAX MPHUHATUS  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, Tepeaavya AaBiICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HUYECKUX  SBJICHUA B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TOTEHIMalbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaMm;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKLIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUil HAyYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arpeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHS, W3JIy4YCHHE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIECTBA, YJAElbHAsA TEIUIOTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CUJja TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIIEHUE IIPOBOJIHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENIUYUH, HAXOIUTH (HOPMYJbI, CBSI3BIBAIOIIUE JTaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHHUS BEIECTBa, MPUHLHUII CYNEPHO3ULIUHU MOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoAuMble JUIsl €€ peuleHusl, MPOBOAUTh PacyéThl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/JI OMBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, CcOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHusd (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOAUTH  NpUMEphl  (HAXoauTh  WHMOpPMAIMIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CpelIe;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIB30BATh MPHU BHITIOJIHEHUH Y4E€OHBIX 3aJJaHUN HAay4YHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIbHOE NBWKEHHUE (3aTyXaromniue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTHYECKOE NCUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOIHSTOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS JHEPTHUS CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alMChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPH TTOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAMWTH OMBITHI MO HAOMIOACHWIO (U3MYECKHX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOJMI U TpaduKoOB, AeNaTh BHIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENI0, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHMIOMETP, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOLIEH cpefe;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJTHEHUH yYE€OHBIX 33JaHUIl HAy4YHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasaena (U3HKM U CONPOBOXKIATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

pas3indaTrb SABJICHUA M0 ONMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHUC

1.3

1.4

1.5

1.6

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIETATDH

CYIIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUIN

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MU (PU3MUECKHE SIBICHMUS,
UCTONb3ys (U3NYECKHe BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BETHMYNH

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBISIBIATh INPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOrMYeckux ImaroB ¢ omopod Ha 1 — 2
U3yYCHHBIX CBOMCTBA (DPM3NYECKUX SIBICHUH, (U3MUCCKUX 3aKOHA WIIH

3aKOHOMEPHOCTH




1.7

1.8

1.9

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PM3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3a7laud  3alUChIBaTh KPaTKOE YCIOBHUE, MOJCTaBIATh
¢u3nveckrue BeITUUUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHbBIC JaHHbIC, HEOOXOAUMBIEC JJISl PELICHUs 3aja4, OLIEHUBAThH

PEAUTUCTUYHOCTH MOTYYCHHON (PU3NYECKON BETUIHHBI

pacrio3HaBaTb NpPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIA
(Gu3n4ecKux METOJOB, B ONMCAHUU HCCIEJOBAHUS  BBLACIATDH
IIPOBEpSIEMOE  MPEANONOKEeHHe  (TUIOoTe3y),  paziuyarb U
UHTEPIPETHPOBATh IOJyYEHHBI pe3yibTaT, HaXOAUTh OLIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznyeckux  CBOMCTB  Ten:  (QopMynIHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOIOTHOM MOTPETHOCTH U3MEPEHUI

1.11

1.12

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IIJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEII0KEHHOMY IIIaHY,
¢ukcupoBaTh pPeE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHUKOB, ENIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIeA0BAHUS

IMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATE 3HAYCHUC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB U TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JCUCTBUS H3YUYECHHBIX
npuOOpoOB M TEXHUYECKMX YCTPOWCTB C MOMOUIbIO UX ONHCAHMS,

UCTONB3ys 3HAaHUA O CBOMCTBax (PU3MYECKUX  SIBICHUH U




He0oOXoauMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTL TMPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOI'O ITOBEACHHUS B Opr>KElI-OH.I€I71 cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd VHTepHET B
COOTBETCTBUM C 3aJlaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBICTISITE  MHPOPMAIUIO, KOTOpPAasi SBJIICTCS TPOTUBOPCUYUBON HITU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU

nu3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyTryro

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX MWCCIEJOBAaHUM, HpU STOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

1.19

IIPpU BBIITOJIHCHUU y‘Ie6HHX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnme€ B COOTBETCTBHUH C IMMOCTABJICHHBIMHA 3ajjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aJICKBATHO OIICHUBATHb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBICTPAHMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

11

HUCII0JIBb30BaTh IIOHATHUA




1.2

1.3

pas3indaTth SABJICHHUA IO OMHCAHHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacrio3HaBaTh TPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABIICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

1.6

XapaKTCPpHU30BaATb CBOMCTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTH4CCKOC

BBIPAKECHHE

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalldid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/I3I/IquKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a1auu B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3a/1a4M 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX Ui pelIeHHsl 3a7adyd, BbIOMpaTh 3aKOHBI U (OPMYIbI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh PacuyéThl M CPAaBHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I31/I‘ICCKI/IX METOOO0B, UCITIOJIB3Ys OIIMCAHHUEC UCCIICAOBAHUS, BBIACTIATH
MMPOBCPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTHL IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

IMPOBOAUTH OIIBITBI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/I‘ICCKI/IX SIBJICHUN HWIIH

¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble




1.10

1.11

NPENINoNIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJI0KEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

BBITIOJIHSATH TPSIMbIE HM3MEPEHHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

OPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpeHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3ybTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJE TaOJHII U TpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

1.12

1.13

1.14

OPOBOJIUTH  KOCBEHHbIE  H3MEPEHHs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYNHBbI

C06.]'IIOI[aTI> IpaBujia TCXHUKHU 0e30ImacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMWCTB C ONOpPOM HAa WX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKHUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHbIM pPUCYHKaM, COCTABJIATH CXCEMbI
QJICKTPHUICCKUX Liellell ¢ IIoCIeIOoBaTEIbHBIM U napauiCIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lenei

1.16

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPYKAIOIICH cpefie

1.17

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3UUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIONIMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEOCTOBEPHOM




1.18

UCIOJIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuaibl, pecypchl ceTu HHTepHeT; BiameTts npuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHGOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
NPOCKTHONW WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, MPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHbBIH MOHATHHHBIN ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIIJICHUE MTPE3eHTallue

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesiessTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemarh KOH(OIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

11

HCIIOJIb30BATh U3YUYCHHBLIC ITIOHATUS

1.2

pas3indaTth SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

pacrio3HaBaTh TPOSIBIIEHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

14

ONKCHIBATh H3y4YCHHBIE CBOMCTBA Tel U (U3MUECKHE SIBJICHMUS,
UCTIONB3YS  (DM3MYECKHE BEINUYHMHBI, NpPHU ONHCAHWH MPABUIHHO
TpakTOoBaThb  (U3MYECKUN  CMBICA  HUCMOJb3YEMbIX  BEJIMYUH,

0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,




CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH  TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKuX ILIaroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

($u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

pemiate pacuéTHele 3amayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUME MU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXXHO PpCIIUTh IpPHU I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6J'IIo,I[eHHI>i 1 OIIBITOB

1.9

1.10

MPOBOANWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

MPOBOANTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MpOBOAUTL HCCJICIOBAHUC 3aBHCUMOCTEM (bl/ISI/IHGCKI/IX BCIIMYHMH C
HCIIOJIB30BAHHUEM IIPAMBIX HSMGPGHHﬁI IJIAaHUPOBATh HUCCICAOBAHUC,

CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl




1.12

1.13

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I

I‘pa(bI/IKOB, ACJIaTh BbIBOJALI 110 PE3YyJIbTaTaM HCCICOAOBAHUA

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CleAys MpPEeIIOKEHHOW HMHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1ab0paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

pasinyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PU3HUECKUX MOJeleil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEOOXOIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

UCIOJIb30BAaTh CXEMbl M CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUUIsl MOCTPOEHHS N300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCEIHEBHOM
KU3HH I8 oOecriedeHus O€30MacHOCTH TpU  OOpamieHun ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HMUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYIHpys IOMCKOBBIM  3ampoc,
HAaXOJUTh IYTH  ONpPENEJCHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HA OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4YE€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC

MaTepuainbl, pecypchl ceTu HHTepHeT; BiameTte npuéMamu




1.20

1.21

KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3oBaHus WHGOPMAIIMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTyIO

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (HU3UYECKOrO
coJiep)KaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN TOHATUNHBIN anmnapar u3y4acMoro paszaena
(GU3MKH U CONPOBOXKIATh BBICTYIUIEHHWE NpPE3EeHTalUed ¢ y4EToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHECHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 MMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HIIOTE3,
1 9KCIICPUMCHT 110 TMPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCTOSIHUIM.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.

#H##Par###I3mepenue  TemmepaTypbl NpPU  TIOMOIIH

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 #iH#Par#H#]smokenne  wactuy  BemectBa.  CBA3b
2.2 CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, auddysus

23 B3anmoneicTBre YacTHI] BELIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE




#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
HCIonb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOJMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JBM)KEHHE
H#H#HPar###CropocTb. Cpennsis CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 #e#Par###InotHocTe BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MIOMOUIbIO JUHAMOMETpA
37 ###Par#H#Bnenne TaroreHus u cuia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoie U TEXHUKE
39 #HH##Par###Cnoxenne CuJl, HaMpaBJICHHBIX 110 OJHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTH CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TBEpaoro tena. CrocoObl yMEHBIIEHUS U

1 YBEIMYCHUS JTaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TeMIIepaTyphbl
43 [Tepenaua naBneHus TBEPABIMU TEIAMH, KUJIKOCTAMHU U
' razamu. 3akoH [lackamns. [THeBMaTndyeckne MammHbI
3aBUCUMOCTh  JIaBJICHHUS OKHJIKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIaromuecs coCy/Ibl.
['mapaBiamyecKkie MeXaHu3MBbI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIECTBOBaHMs BO3AYHIIHOM 00o0j04uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 W3mepenne armocdepHoro npasneHus. llpuGopel s
' U3MepeHus: aTMOC(epHOro aBiIeHus
JleficTBHe KUAKOCTM M Tra3a Ha IOIPY:KEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXxuMmenoBa) cuila. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOJAKA W ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIUSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHUYECKHUE YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanuveckas MOITHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
o.7 Kunernueckas sHeprus
58 [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXpPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.9 [TpakTrueckue paboTHI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOM OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOJABMKHBIM OJIOKH, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpazoBanue u  KoHJeHcalus.  Mcmapenue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TensoBble ABUTaTeNH W 3allUTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#HHHPar#H##0OnbITBI 1O BBIPALIMBAHUIO  KPUCTAIIJIOB
MOBAapEHHOM COJIM WM caxapa.
#A#H#Par#H##OnBITEL 0 HAONIOACHHWIO  TEIMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBleHUs] BO3ayXa B OayuioHe
IITIPHUTIA.

H#HHH#Par#H##OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIQKICHHUSI.

#H##Par#H##1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHUMOCTHU

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIepaTypsl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEeIUIoNepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IHITUHIPOM.

#H##Par###OnpenencHue yIeJIbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIIOTHI IJIaBJICHUS

Jbaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, n3inydenue CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBoaHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuTHl. B3auMoneicTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHOoe mone. MarmuTHoe Tmoje 3eMiid U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. VMcmonp3oBaHue
' BJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanme pAelcTBUS DJIEKTPUUECKOTO IIOJIsA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpU MapajuieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJI MOCTOSIHHBIX MArHUTOB IPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aHMOl[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUA SHCKTpOMaFHI/ITHOfI HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HHU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJITMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
8 8.2 OTHOCHUTEIHLHOCTE MEXaHNUECKOTO ABIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPCHHE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par#H##(Cuna TpeHus: cuia TPEHUS CKOJBXECHHUS,
813 CWJIa TPCHHUS MTOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
815 IBuwxenne  muaHer  Bokpyr  Comuua.  IlepBas
' KocMHu4eckasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par####PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocbio BpatieHus. MomeHT cudbl. LleHTp Tspkectn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynbe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTD
PabGora cumn TsbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [MoTennmanpHass dJHeprus Tena, MOAHATOTO HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTentuanpHas YHEPTUS CKATOUN MPYKUHBI
#Hi##Par####Kunernueckas  sHeprusa.  Teopema o
8.5 KUHETHUYECKON SHEPrUn
8.26 #H#H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM SHeprun




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOpPU30HTAILHOU MoBepXHOCTU. OmnpexaeneHue pabdoThI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JTATYUKH

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
03 3aryxatomue kosiebaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pes3onanc
Mexannueckue BosIHbI. CBOMCTBa MEXaHUUYECKUX BOJIH.
9.4 IIpononbHBIE W NONEpeYHbIE BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B




TBEPIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpas3Byk u yibpTpa3Byk
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMariuTHas npupoja ceera. CKOPOCTh CBETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 NEeHCTBHE BHUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U
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CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak omnrTuyeckas cuctema. bIM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpakKeHUS CBETOBOTO Jy4a OT yIJia MaJeHHUs.
##H#Par#Ht#13yuenue  XapakTepUCTHK  H300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##HPar##H#lonyuenne  M300paXeHUH C  MMOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pPacCTOSHUSL |
ONITUYECKOM CUITBI COOMpArOIIEeH JTHUH3BL.
#HHHPar#H##OnbITEL 1O pa3joKeHUI0 0Oenoro ceera B
CIIEKTP.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHIa u
11.10 JlyHBI, 1IBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOIL,




(doToanmnapar, ONTUHYECKHE CBETOBOIbI

12

KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
oy Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO szipa. M30Tons!
195 PaguoaxktuBHble npespamieHus. Ilepumon momypacmana
' aTOMHBIX S7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunrtesa u nenenus siaep. McTouyHuky sHepruu
' CosHma u 3BE31
12.9 Snepnas osHepretuka. JlelicTBHME  paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIEHUS B IPUPOAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE U3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU NPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBIICHUN
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3MYECKUE SBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HaOMrofeHUE (HU3HMIECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  HPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! PU3UUECKUX MPOLIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHChIBATh KPAaTKOE YCIOBUE 3aJlauH,
BBISIBIISATh HEJOCTAIOLINE JIaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IOJYyYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHne XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKUX SIBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUNA (UMK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMs U MPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHer; BinageHue 0a30BbBIMM  HaBbIKAMU  IIpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+ut
I'paduikn 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
MEepEMEIECHUS, TYyTH, KOOPAWHATHI TNpPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
7
Sl =v,, #1+a,* ;
2
@opmylibl 111 TPOCKUHUHM TEPEMEIICHUS, MPOEKIUA CKOPOCTH W MNPOCKIUH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSMOJINHEWHOM JIBUKEHUM:
2
14 5. (O =uv,, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBHCUMOCTH OT BpEeMEHH I NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONIIAE CBOOOJHOE IMAJICHHUE Teja 10
15 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMHUTCIIBHOI'O

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p I _Fl—>2
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyIta I BBIYUCICHUS MOIYJIS CUJTIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrxubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
pP= G

191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.

' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.
®opmyrna sl BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aai ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXUHBL, KOd(PUIEeHTa TPEHUS CKONBXKEHUS; paOOThl CHIIBI TPEHUS, CHIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWIKEHHs OpycKa MO HAKJIOHHOM TIIIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAJIBLHOTO JAABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoAa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoAa
KOoJIeOaHWi MPY>KUHHOTO MasTHUKA OT MAacChl Tpy3a U KECTKOCTH TMPYKHHBL,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTUBHOE IBHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIEC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrammmueckue n amop¢HbIe Tena

59 JBwxkenue uvactui BemecTBa. CBs3b CKOPOCTH JIBUKCHHS YACTHIl C

' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora w Teruromepenaya Kak CIIOCOOBI W3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Buzpl Terionepeaayn: TEIUIONPOBOIHOCTD, KOHBEKITHS, U3TYUCHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX MpoIeccax. YpPaBHEHHE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKHIKOCTH. YJelbHas —TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punnmns! paboTs! TeroBbix apuratenei. KI1/1 rermoBoro asuraTens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpOoL€CCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
Onektpu3anus Ten. /[Ba BUa 2IeKTPUYECKUX 3apsI0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsiaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I* Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMaruuTHON UHAYKIUK. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
MPEIOXPAHUTEIH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
IIpakxmuueckue pabomoi
###Par#t#13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxeHusi, KOTja MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar#t#lccnenoBanue CBOMCTBA M300paXKEHUS, TMOTYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode. 3armenuss Conmnma u JlyHbI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakiuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapuas Mozaennb aroma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIUBUIYaJIbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe o0111ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO

«3narensctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/collection EctecTBeHHo-HaYy4YHbBIC
skcniepuMenTbl — Pu3zuka: Komnekius Poccuiickoro o0meo0pa3oBaTenbHOTO
nopraia
http://experiment.edu.ru OTKpbeITBIN KoJUIeK: DU3NKa
http://www.physics.ru DieMeHTbI: TONYJISIPHBINA CAalT 0 QyHIaAMEHTATBLHON
HayKe
http://www. elementy. ru BeeneHre B HaHOTEXHOJIOTHH
http://nano-edu.ulsu.ru BupTyanbHblii METOAMYECKUI KAOUHET yUUTEISA

¢usuku u actponomuu: caut H.H. 'omynunoi



http://www.gomulina.orc.ru BuptyaibHbIii puzMaT-Kiacc: 00meropoacKoi
CalT CapaTOBCKUX YUUTEIIEU

http://www.fizmatklass.ru BupryanbHbiit poH €cTeCTBEHHO-HAYUHBIX U
HAy4YHO- TeXHUYECKUX 3P DHeKkToB «DPdheKkTrBHAs HUIUK)

http://www effects.ru I'azeta «®usuka» M3natensckoro goma «Ilepsoe
ceHts0ps» http://fiz.1september.ru EcrecTBenHO-Hay4YHas 1mKojia ToMCKOTro
MOJUTEXHHUYECKOTO YHUBEPCUTETA

http://ens.tpu.ru 3annMarenpHast Gpu3uKa B BOIpOcax U OTBETax: caiT B.
Enbkuna

http://elkin52.narod.ru 3aounas ecrecTBeHHO-HayuyHas mkosa (KpacHospck):
yueOHbIC MaTepHaIIbI 10 (PU3MKE IS IIKOJIHHUKOB

http://www.zensh.ru 3aounas pu3rko-mMaTeMaTu4eckas IKoja ToMcKkoro
rOCyIapCTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aounas Gpusnko-TeXHUYECKas IIKOJIa MPU
MO®TH http://www.school.mipt.ru Madopmatuka u ¢pusnka: caiT yauTes
¢usuku u uapopmaruku 3.3. [llakyposa

http://teach-shzz.narod.ru MudopmanroHHbie TEXHOJIOTHH B MPETIOAaBaHUN
¢usuku: cait W.5. OununmoBoi

http://ifilip.narod.ru MuadopmarmoHHbIe TEXHOJOTHH Ha YPOKaxX (PU3UKH.
WutepaktuBHas anumarust http://somit.ru Matepuer-mecto husnka
http://ivsu.ivanovo.ac.ru/phys Kadeapa puzrkn MockOBCKOIO HHCTUTYTa

OTKPBITOTO 0Opa30BaHUS



http://fizkaf.narod.ru Ksant: Hay4yHO-TIOITyISIpHBIA (PU3HKO-MaTeMaTHIECKUN
xypnaut http://kvant.mccme.ru Knaccuas pusuka: cait yaurens ¢pusuku E.A.
banaunoii http://class-fizika.narod.ru Konmenmuu coBpeMeHHOTO
€CTECTBO3HAHMUS: DJICKTPOHHBIN YUeOHHK

http://nrc.edu.ru/est JTabopatopus o0yueHust puszuku u actponomu UCMO
PAO http://physics.ioso.ru Jlaypeatsl HOOCIIEBCKOM ITPEeMHH 110 (PH3UKe
http://n-t.ru/nl/fz Marepuaner kapenpsr oomeit ¢usuku MI'Y um. M.B.
JlomoHOCOBa: yuyeOHbIe TOCOOHS, PUINUECKUN TPAKTUKYM, BUJIEO- U
KOMITBIOTEPHBIE IEMOHCTPALIUH

http://genphys.phys.msu.ruMatepuaisl pusznydeckoro paxyaprera CaHKT-
[TeTepOyprckoro rocy1apcTBEHHOTO YHHBEPCUTETA
http://www.phys.spbu.ru/library Mup ¢usuku: reMoHCcTpanuu GU3NIECKUX
IKCTIIEPUMEHTOR

http://demo.home.nov.ru O6pa3zoBarenbHbie MaTepuaibl 1o Guzuke OTU nm.
A.®. Nodde

http://edu.ioffe.ru/edu O6yu4aroiue TpeXypoBHEBbBIE TECThI IO (QU3KKE: CAT
B.N. Perensbmana

http://www.physics-regelman.com OwnaitH-tipeoOpa3oBatesb €AHMHHULL
HU3MEPCHUS

http://www. decoder.ru ITopTan ecTecTBeHHBIX Hayk: Du3nka
http://www.e-science.ru/physics Ilpoext AFPortal.ru: acrpodusudueckmii

nmopTan



http://www. afportal.ru ITpoekt «Bcs pusukar»

http://www fizika.asvu.ru Pemenwust 3ama4 u3 yaeOHUKOB 10 (hU3UKE
http://www. irodov. nm.ru Caiit npakTUKyIOIIEro pU3nKa: MpernoaaBaTeIib
busuku 1.1.BapnamoBa

http://metod-f.narod.ru CamorecTrpoBanue MKOILHUKOB 7-11 Ki1accoB u
a0UTYPUEHTOB MO (hHU3UKE

http://barsic.spbu.ru/wwwi/tests TepmomuHaMHKa: STEKTPOHHBINA YU4EOHUK T10
duznke

http://fn.omstu.ru/phys/bib/I-NET Ypoku no MosiexyssipHoii husnke
http://marklv. narod.ru/mkt ®usukam — npenogaBaTessaM U CTYJACHTaM
http://teachmen.csu.ru®usrka B aHUMauIx

http://physics.nad.ru ®usuka B npesenrarusx http://presfiz.narod.ru ®usuka B
mkoJe: caut M.b.JIbBoBCKOTO

http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

http://physics03.narod.ru ®usmka s Beex: 3amauu Mo GU3MKE ¢ PeIICHUsIMU
http://fizzzika.narod.ru ®usuka mis yuuteneii: caiit B.H. Eroposoii
http://fisika.home.nov.ru ®usuka cTyaeHTaM U MIKOJILHUKAM:
oOpazoBarenbHbIi mpoekT A.H.Bapruna

http://www.vargin.mephi.ru ®usuka.py: CalT 1uisl yUarmxcs u

npenojaaBarenei GU3NKu



http://www fizika.ru ®usukomn: B moMoIp HaYHHAKOIIEMY (QH3UKY
http://physicomp.lipetsk.ru XabapoBckas kpaeBasi GU3HKO-MaTeMaTHICCKAs
IIKOJ1a

http://www.khspu.ru/~khpms IlIkoapHast Gpu3uka I yIuTeIeH U YYCHUKOB:
cait A.JI. CakoBruua

http://www alsak.ru SInepnas ¢pusuka B UaTepaere
http://nuclphys.sinp.msu.ru Ommmmnas! o pusmke Beepoccuiickas
OJIUMITHA/A [IKOJHUKOB 10 (PHU3HKE

http://phys.rusolymp.ru JluctaniumonHas omuMIaia mo Gpusuke -
TEJIEKOMMYHHUKAITMOHHBIN 00pa30BaTEeIIbHBIN MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/physics JlncranumnoHHbIe
IBPUCTUYCCKUE OJTMMITHAIBI 10 PU3UKE

http://www eidos.ru/olymp/physics MockoBckasi peruoHajibHasi OJTUMITHAIA

IIKOJIBHUKOB 0 (PU3HKE
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