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. HIOACHUTEJIBHASA 3AIIMCKA

1.1. HopmaTuBHasi 6a3a, Ha 0CHOBe, KOTOPOii pa3padoTrana PaGouas nporpamma

PaGouas mporpamma yueOHOro Kypca «®Du3mka» Ha ypoBEeHb OCHOBHOI'O 0OOILEro 00pa3oBaHMUs
st oOyuarommxcst 7-9-x kiaccoB [BOY «IIKOJIA Ne 2 T'.O. TOPE3» pa3zpaboTana B COOTBETCTBUU
C TpeOOBaHUSAMU:

. 3akoH P® «O06 obpazoBanum» Ne 273-D3.

. 3akon JIHP ot 06.10.2023 Ne 12-P3 «O6 ob6pa3oBanuu B [JonHenkoi HapomHoit
Pecryomuke» (ITpunst ITocranosnenrnem Haponrnoro Coseta 5 okts0ps 2023 roga).

. Oenepanbhbiii 3ak0H OT 19.12.2023 Ne 618-®3 «O BHeCeHWHM HW3MCHCHHI B
®denepanbHblil 3akoH «O0 oOpa3zoBanum B Poccuiickoit deneparnumy.

. Oepnepanbubiii 3akoH 0T 04.08.2023 Ne 479-®3 «O BHeCeHUM U3MEHEHHH B
®enepanbHblii 3akoH «O06 oOpazoBanuu B Poccuiickoit denepanmmy.

. IIpuka3z MunucrepcrBa npocenieHust Poccutickoit ®@eneparuu ot 31.05.2021
No 287 «O06 yrBepkIeHuu (QenepalbHOTO TOCYIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHIApTa
OCHOBHOT0 00111eT0 0Opa3zoBanus» (3apeructpuponan 05.07.2021 Ne 64101)

. [Ipuka3z MunucrepcrBa npocBenienust Poccuiickoit denepanuu ot 18.05.2023
Ne 370 «O06 ytBepkaeHuu QenepalibHOl 00pa30BaTeNbHON MPOrPaMMbl OCHOBHOTO OOIIETro
obpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74223).

. [Ipukaz Munnpocsemenust Poccun ot 22.01.2024 Ne 31 «O BHeceHuu
W3MEHEHUH B HEKOTOpble MpuKa3sl MuHucCTepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
@enepaunn 1 MunucrepcrBa npocsenieHuss Poccuiickon  @Denepanuu, KacarolHAecs
denepanbHBIX TOCYHApCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB HAYAIBHOTO  OOIIETro
00pa3oBaHMs U OCHOBHOTO O0IIET0 0Opa30BAHUSY.

. [Tpuxaz Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yTBepxkaeHuun
[lopsinka opraHu3ali U OCYIIECTBICHUS OOpa30oBaTENbHON JEATENBHOCTH MO OCHOBHBIM
00111e00pa3oBaTebHBIM MPOTpaMMaM - 00pa30BaTEIbHBIM MPOTpaMMaM HAdaJlbHOTO OOIIETO,
OCHOBHOT'O OOILIETO U CPEAHETO O0IIEro 00pa3oBaHUsI.

. [Tpuxaz Munnpocsemenust Poccun ot 21.09.2022 Ne 858 «O06 yTBepkaeHUU
(denepanbHOro mepevHs y4yeOHHKOB, MAOMYIIEHHBIX K WCHOJB30BAaHUIO IpPU pealnu3aliu
MMEIOIUX TOCYIapCTBEHHYIO aKKpETUTAIMI0 00pa30BaTeIbHBIX MPOTPaMM Ha4dallbHOTO
o0Iero, OCHOBHOTO  00IIEero, CpeaHero oOmero o0pa3oBaHUs  OpraHU3AIMIMH,
OCYILIECTBISIONIMMU 00pa30BaTEebHYIO JAEATEIbHOCTh M YCTAHOBIEHHS MPEICIIBHOTO CPOKa
HCIOJIb30BAaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

. [Tpukaz Munnpocsemenuss Poccun ot 21.02.2024 Nell9 «O BHecenun
n3MmeneHuit B npuioxenus Ne 1 u Ne 2 k Ipukazy Munnpocsemenust Poccun ot 21.092022 Ne
858 O06 yrBepxknenuu DIIY, HomMylmIeHHBIX K HCIMOJB30BAHUIO MPU peaTH3alui WMEIOLIUX
rOCy/IapCTBEHHYIO aKKpeJUTalMi0 00pa30BaTEbHBIX MPOrpaMM HAyalbHOIO  OOIIEro,
OCHOBHOT'O OOIIIEro, CpegHero oOIero o0pa30BaHUS OPraHU3ALUSAMH, OCYIIECTBISIOIIUMHI
o0pa30BaTeNbHyI0 JAESITENbHOCTh M YCTAHOBJICHUS MPEICIbHOTO CpPOKa HCIOIb30BaHUS
HCKITIOUEHHBIX YIEOHUKOBY.

. [Ipuka3 MuHHcTepcTBAa HaykKu M Bbicliero oOpa3zoBaHusi Poccuiickoit
®enepaunn, Munucrepersa npocsemieHus: Poccuiickoit denepanuu ot 30.06.2020 Ne 845/369
«O6 yrBepxkaenuun Ilopsiika 3adera opraHuzaluell, OCYIIECTBISAIONICH 00pa3oBaTENbHYIO
NeSITeNIbHOCTh, PE3yJIbTaTOB OCBOEHHUS OOYYaIOIIUMUCS Y4YEOHBIX TPEAMETOB, KYpCOB,
JTUCIUIUTAH (MOAYJEH), MPAKTUKH, JOMOJHUTEIBHBIX 00pa30BaTeIbHBIX MPOTPAMM B JPYTUX
OpraHM3aIMsIX, OCYIIECTBISIONINX 00pa30BaTENIbHYIO 1€ATEIbHOCTDY.


http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040
http://publication.pravo.gov.ru/document/0001202307140040

. [Tpuka3 Munnpocsemenust Poccun 04.10.2023 Ne738 «O6 yTBepkIeHUU
(denepanbHOrO IEpedHsl dBJIEKTPOHHBIX O00pa30BATENBHBIX PECYpPCOB, JOMYLIEHHBIX K
HCIOJIb30BAaHUIO  TPU  pealM3alud  HMMEIOIIMX  TOCYJAapCTBEHHYIO  AKKpEIUTALUIO
00pa3oBaTeNbHBIX MPOrPaMM HayaJlbHOIo OOIIEro, OCHOBHOI'O OOLIEro, CpexHero oOIIero
o0pa3oBaHU.

. IIpuka3z Munnpocsemenuss Poccun ot 03.08.2023 Ne 581 «O BHeceHuu
W3MEHEHHUA B MYHKT 13 mopsiika OpraHU3aluud U OCYILECTBICHHS 00pa3oBaTEIbHOMN
JESITEILHOCTH 10 OCHOBHBIM 0011e00pa3oBaTeNibHBIM IPOrpaMMaM - 00pa3oBaTeIbHBIM

IIporpaMMaM HauyaJbHOIO OOIEro, OCHOBHOIO OOLIEro M CpeaHero oduero odpa3zoBaHHus,
YTBEP)KICHHOTO NMPUKAa30M MUHHCTEPCTBA MPOCBEIIEHUS POCCHIICKOH (eaeparuu ot 22 MapTa
2021 r. Ne 115»

. [Tpuxa3z Munnpocseuienust Poccun ot 21.06.23 Ne556 «O BHeceHUM M3MEHEHUI
B npuioxenuss Ne 1, Ne 2 k mpukasy Munpocsemenuss Poccun ot 21.09.2022 Ne 858 «O6
YTBEP)KICHUU (peepanbHOro mnepeyHss y4yeOHUKOB, JOMYILIEHHBIX K HCIIOJIB30BAaHUIO IpU
peanu3aly  MMEIIUX TOCYAapCTBEHHYIO aKKpPEAUTAIMI0O 00pa30BaTEeNbHBIX MPOrpamMM
HayajibHOTO OOIIEero, OCHOBHOI'O OOILIEro, CpeiHero oduiero oOpa3oBaHUs OpPraHU3ALMAMM,
OCYILECTBISIOIMMU 00pa30BaTENIbHYIO JESTEIIbHOCTb, U YCTAHOBJIEHUS NPEJECIBHOIO CpOKa
HCIOJIb30BAHUS UCKIIFOUYEHHBIX YUYEOHUKOB.

. [TocranoBnenue IlpaButenbcrBa PO ot 11.10.2023 Nel678 «OO0 yTBep:KaeHUU
IpaBWJI NPUMEHEHUs 3JIeKTpoHHOro obyuenus, JOT mnpu peanuszanuu 00pa3zoBaTEIbHOIO
poreccay.

. IlocTanoBnenue I'TaBHOrO roCcy1apCTBEHHOIO CAHMTApHOIO Bpada Pocculickoi
@eneparun ot 28.09.2020 Ne 28 «O0 yrBepknennn canutapHbix npasmi CIT 2.4.3648-20
«CaHUTapHO-3MH1IEMHOJIOIMYECKHE TPeOOBAaHUS K OpPraHU3alUsAM BOCIMTAaHUS U O0ydeHus,
OTIBIXa W O3J0poBJIeHUS jaeredt u mojonexm» (Bmecte ¢ «CIT 2.4.3648-20. CanurtapHbie
MpaBUiIa...»).

. ITocTanoBnenue I'TaBHOro rocy1apCTBEHHOIO CaHUTapHOro Bpada Poccuiickoit
Oenepaunn ot 28 sHBaps 2021 r. Ne 2 «OO0 yTBEp)KJIE€HUU CAHUTAPHBIX NMPaBUI U HOPM
CanlluH 1.2.3685-21 «I'urueHuueckue HOpPMATUBBI U TpeOOBaHHA K 0OECHEUECHUIO
6e3omacHOCTH | (UiIu) 0€3BPETHOCTHU TSl UeToBeKa (PAaKTOPOB Cpebl OOUTAHUSY.

° [Tucemo Munnpocseuienus Poccun ot 12.02.2024 Ne03-160 «Pa3zbsicHeHus mno
BOIPOCaM OpraHMU3aluu 00yueHHs IO OCHOBHBIM 00I11€00pa30BaTeNbHBIM U JIOTOJIHUTEIbHBIM
oOuiepa3BUBAONIMM TIporpamMmaM Ui JeTed, HYKIAloIMXCSd B JJIMTENbHOM JICUEHUU B
MEIUIMHCKUX OpraHU3ausax).

o NudpopmanvonHoe mnuceMo JlemapraMeHTa TOCYJAapCTBEHHON NOJUTHKU U
yIipaBiieHUs B chepe oOuiero oOpaszoBanuss Munucrepcrsa npocsemieHust PO or 22.05.2023 Ne
03-870 «OTBeTHl Ha THUIMYHBIE BOIPOCH], BOSHUKAIONINE HA PETHOHAILHOM, MYHHUIIUIIATHHOM
YPOBHSX M YpOBHE 00pa30oBaTeNbHON opranuzanuu, o BeeieHun @OOIDy.

o Meronuyeckue pekoMeHAAlMU M0 OO0ECIEeYeHUI0 ONTUMHU3ALNUK y4eOHOU
Harpy3ku B OO (MP 2.4.0331-23 ot 10.11.2023, pazpabotanubsie denepanbHOi CIIy»)00i 1O
HaJ30py B cdepe 3ammThl mpaB mnoTpedbuteneid u Omaromosyuus yenoeka, DBYH
«DenepanbHbId HAyYHBIH LeHTp ruruensl uM. O©.d. Ipucmana» PocriotpedHanzopa u ap.).

o Meronnueckue pEKOMEHIaluN 1o o0ecreyeHno CaHUTapHO-
SMHUIEMHOJIOTMYECKHX TpeOOBaHUM MNpu peanu3auuu 00pa30BaTENbHBIX MPOTPaMM  C
MIPUMEHEHUEM 3JIEKTPOHHOTO OOyuYeHUsS U JMCTAaHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTHH
(MP 2.4.0330-23 ytB. 29.08.2023 pykoBoautenem denepanbHOM Cy:KObI IO HAA30pY B chepe
3alUThI MpaB NMoTpeduTeneil u Oraronoiay4yus 4yeinoBeka, [ TaBHbBIM caHUTapHBIM BpauoMm PO
A.1O. IlonoBoit).

. IIpukaz Munnpocsemenuss Poccum ot 19.02.2024 Ne 110 «O BHeceHHnH
M3MEHEHUN B HEKOTOpbIE NpuKa3bl MuHmpocsemenus Poccnn 1 MuHucTepcTBa MpOCBEICHUS



P®, xacaromuecst genepalbHBIX TOCYIapCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB OCHOBHOTO
obmero obpazoBanus» [Ipukaz Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHuH
W3MEHEHHH B HEKOTOpbIe TpUKa3bl MuHUCTepcTBa o0Opa3oBaHust U Hayku PO wu
Munnpocsenienusi Poccun, xacarommecss PI'OC  HauvanpHOTO 001Ier0 00pa3oBaHUs U
OCHOBHOT'0 00111€r0 00pa30BaHU».

. [Ipukaz Munnpocsemienuss Poccum ot 27.12.2023 Ne 1028 «O BHeceHHH
U3MEHEHUH B HEKOTOpbIEe Npuka3sl MuHOOpHayku 1 Munnpocseuenus, kacatomuecs @I'OC
OCHOBHOT0 00111eT0 00pa30BaHus U CPEAHETO 001ero 00pa3oBaHUsI.

. [Tpuxaz Munnpocsemienust Poccunm ot 19.03.2024 Ne 171 «O BHeceHuu
U3MEHEHUH B HEKOTOpble NpuKa3zbl Munucrepcrsa npocpeuieHuss P®, kacaromuecs POII
Ha4yaJlpHOrO 00IIero 0o0pa3oBaHUsl, OCHOBHOTO OOILEro OOpa3oBaHUA M CPETHEro O0OIIero
o0pa3oBaHU.

. IIpuka3z MunnpocBemenuss Poccuum ot 01.02.2024 Ne 62 «O BHeceHHH
M3MEHEHUH B HEKOTopble npuka3zbl Munnpocsemenus Poccun, kxacarommecs denepaibHbIX
o0pa3oBaTeNbHBIX TMPOTPAMM OCHOBHOTO OOIIEro OOpa3oBaHHMs W CPEAHETO OOIIETro
o0pa3oBaHUS.

o y4eOHOTO IIJJaHa OCHOBHOTO O0IIero oOpa3oBaHHs, YTBEPKIACHHOTO
npukazoM 'BOY «LIKOJIA Ne 2 I'.O. TOPE3» ot 30.08.2024 Ne 145 «O BHeceHuM
M3MEHEHUN B OCHOBHYIO 00Pa30BaTeIbHYIO MPOrpaMMy OCHOBHOTO O0IIIEro 00pa3oBaHuUs»;

o denepanbHOI paboyeii mporpamMmel o yuebHomy npenmery «MupopmaTukay,
7-9 xmaccel (0a30BBIN YPOBEHB).

1.2. O6ocHoBanue Brioopa YMK

,Z[J'ISI pcaimsanun nNporpaMmbl UCIIOJIB3YIOTCSA y‘ICGHI/IKI/I, AOIYIICHHBIC K HMCIIOJIb30BAHUIO ITPU
peanu3ali UMEIOIINX TOCYJAaPCTBEHHYIO aKKPEAMTAIMI0 0O0pa30BaTEIbHBIX NMPOTPaMM HAadallbHOTO
00I1Iero, OCHOBHOTO OOIIETro, CpeHero oomero oOpa3oBaHUS OPTaHU3AMUSIMH, OCYIICCTBISIONUMU
00pa3oBaTeNbHYIO IeATEIHLHOCTD, pukazoM Munmnpocsenieaus ot 21.09.2022 No 858:

 Ousuka, 7 xmacc/ Ilepprmkun A.B., HWBanoB A.M., AxinuoHepHoe 0OIIECTBO
«M3narenbcTBO «IIpocBemenney;
 Ouszuka, 8 xmacc/ Ilepprmkun A.B., HWBanoB A.M., AknuoHepHoe OOIIECTBO
«M3narenbcTBO «lIpocBemienney;
 Ousuka, 9 xmacc/ Ileppimkun A.B., HWBanoB A.M., AxuuoHepHOe O0OIIECTBO
«M3narenbcTBO «lIpocBemienney;

DNeKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IONMYIIEHHBIE K UCTIOIB30BAHUIO TIPH peaTu3aluu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HaYyaJIbHOTO OOIIETo,

OCHOBHOTO O0IIIETO0, CpeHero oo1ero oopazoBanus nprukazom Munmnpocsemenus ot 04.10.2023 Ne
738:

- https://resh.edu.ru/
- https://m.edsoo.ru/ (6ubnmnotexa ITOK)

1.3. Heab u 3a1a4u 00yYeHHs MO MpPeAMeETy

ean n3ydyeHus pu3nKu:
e npuoOpeTeHHe MHTEpeca M CTPEeMJICHHs OOy4arollUXCsl K HayYHOMY HM3YYEHHUIO NPHPOJIBL,
pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;


https://resh.edu.ru/
https://m.edsoo.ru/

® Dpa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TO3HaHus UM (popMupoBaHUE
HCCIIEI0BATENBCKOTO OTHOILEHUS K OKPY KAIOLIUM SIBIICHUSM;

e (opMHUpPOBaHME HAyYHOIO MMPOBO33PEHMsI KakK pe3yjbTaTa M3Y4YEHHUsS OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupOBaHME MPEACTABICHUN O poJaU (PU3MKK Ul Pa3BUTUS APYIHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE IMPEICTABICHMH O BO3MOXHBIX cdepax Oyaymedl npodeccuoHanbHON
NeSTeIbHOCTH, CBA3aHHOW C (PU3MKOW, MOATOTOBKAa K JajbHEHIeMy OOydeHHIO B 3TOM
HaIpaBJICHUU.

JlocTukeHue 3THX Lieneil mporpaMmmsl 0 (pU3KMKe HAa YPOBHE OCHOBHOI'O OOILEro o0pa3oBaHMs

o0ecreynBaeTcs pelieHueM CIeIyoIuX 3aAay:

e [puoOpeTeHHe 3HAHMH O TUCKPETHOM CTPOCHHMM BELIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e npuoOpeTeHHe yMEHUI ONUCHIBATH U OOBICHATH (PU3MUECKUE SBJICHUS C UCIOJIb30BAHUEM
MIOJTyYEHHBIX 3HAHUIA;

® OCBOCHME METOOB PELICHUs MPOCTEHIINX pacu€THBIX 3a/1au C UCII0JIb30BaHUEM (PU3NYECKUX
MoOJIeNIel, TBOPYECKHUX M MPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE yMEHUI HaOMI0aTh MPUPOJIHBIE SBJICHUS U BBINOJIHATH OIBITHI, Ja0OpaTOpHbIE
paboTBl W OKCHEPUMEHTAIbHBIE WCCICIOBAHUS C HCIIOJB30BAaHHEM HW3MEPHUTEIBHBIX
puOOpOB;

e ocBoeHHe TpUEMOB paboTel ¢ uHpoOpManmend (UINIECKOTO COAEPIKAaHUS, BKIIOYAs
MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (DU3MKH, aHAIN3 M KPUTHYECKOE OICHMBAHUE
nHpopManuu;

® 3HAKOMCTBO CO cdepamu MPO(HEeCCHOHATBLHOW NESITENLHOCTH, CBA3aHHBIMH C (DU3HKOU, W
COBPEMEHHBIMU TEXHOJIOIMSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

1.4. IlleHHOCTHBIE OPUEHTHUPHI COJEPKAHUSA YUeOHOT0 NpeaMeTa

[Iporpamma no ¢u3uke Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBJI€HAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUsS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTenbHOM
nporpammsl, nipeactaBieHHbIx B PI'OC OO0, a takxe ¢ yuéroMm denepanbHoi paboueit mporpaMMbl
BocriuTanus 1 KoHnenmu npernoiaBanus yaeOHoro npenmera «Du3nkay.

ConepxaHue mporpammbl 1o ()U3MKE HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYyYaroIIMXCsl W OpraHu3alvio H3ydeHHs (U3UKU Ha JIeSTeNbHOCTHOW ocHoBe. B
IporpaMMe Mo (U3MKe YUUTHIBAIOTCS BO3MOXHOCTU yuye€OHOIro MpeaMeTa B peanus3aluu TpeOOBaHUN
OI'OC OOO k mIaHUpPYEMBIM JIMYHOCTHBIM M METaIllpeIMETHBIM pe3ylbTaraM OOydeHHs, a TaKkKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHMUsI.

[IporpaMMa 1o ¢u3uke ycTaHaBIMBAe€T paclpeleleHne ydeOHOro marepuajia Mo TrojaaM
oOyueHus (1o KiaccaM), IpeiaraeT MPUMEPHYIO MOCIEI0BaTeIbHOCTh U3yUYEHUSI TeM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPIKAHUSA U YUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

IIporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOJUYECKOW MOMOIIM YYHUTENIO B
co3aaHuu pabodeit mporpaMMbl IO Y4eOHOMY TIPEIMETY.



1.5. O6mas XxapakTepucTUKA OPraHN3aluy y4eOHoro nmpoiecca

dusznka sABIIETCS CHCTCMOOGpa?:YIOH_II/IM AJid €CTCCTBCHHOHAYYHBIX yqe6Hbe npeamMceToB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIG)KAaT B OCHOBE IIPOLIECCOB M SIBJICHHI, HM3y4aeMbIX XHMHEH,
Ouosoruei, acTpoHoMuel u pu3HMYecKor reorpadueii, BHOCHT BKJIAJI B €CTECTBEHHOHAYYHYIO KAPTUHY
MHpa, IPEIOCTABISICT Hanboee sICHble 00pa3lbl IPUMEHEHUsS] HAYYHOTO METOJa MO3HAHUS, TO €CTh
crioco0a MOoTy4eH!sI JOCTOBEPHBIX 3HAHUN O MHUDE.
OpnHa U3 TTIaBHBIX 337124 (PU3UUECKOro 00pa30oBaHUs B CTPYKTYpE 0OIIero 0Opa30BaHHUs COCTOUT
B OpPMHPOBAHUH €CTECTBEHHOHAYYHOH I'PAMOTHOCTH M HHTEpeca K HayKe y 00yJarommxcs.
W3yuyenne ¢u3ukn Ha 0a30BOM ypOBHE IIpEIIIONiaracT OBJIAJCHHE  CICAYIOLIMMHU
KOMIICTCHTHOCTAMU, XaPaKTCPU3YIOIIUMHU €CTCCTBCHHOHAYUYHYIO I'PAMOTHOCTh!:
® HAYYHO OOBSICHSATH SIBIICHUS,
®  OIICHHMBATH ¥ IOHMMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHHUS;
® UHTEPIPETHPOBATH JaHHbIC W HCIOJb30BaTh HAyYHBIC JIOKA3aTEIbCTBA LIS
HOJTy4YCHUSI BBIBOJIOB.

1.6. KotnuecTBo 4acoB, Ha KoTopoe paccuntana Padouast nporpamma

CornacHo yueOHOMY IUIaHy, Ha U3y4eHHe PU3NKU Ha 6a30BOM YpOBHE OTBOAUTCS 238 4acoB: B
7 xmacce — 68 gaca (2 gaca B Henen), B 8 kinacce — 68 gaco (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIIO).



I1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

N3ydenue (u3nKu Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl HANPAaBIECHO HAa JOCTH)KEHUE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IIPCAMCTHBIX 06p330BaT€JIbHBIX PE3YyIbTATOB.

B pesynbrare u3yuenus GU3MKU Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs y 00Yy4aromIerocs

OyayT cOopMUPOBAHBI CIEAYIOLINE TNYHOCTHBIE PE3yIbTaThl B HaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEpEca K UICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (DU3MUECKON HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YUEHBIX-(PH3UKOB;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTUBHOMY YYacTHUIO B OOCYXJEHHUU OOIINECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

- OCO3HAHHME BaKHOCTU MOPAIbHO-ITUUECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUSTHE 3CTETHYECKHX KauecTB (U3MUECKON Hayku: €€ TapMOHUYHOIO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- OCO3HAaHME LIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaKHEHIIIEH COCTaBISAIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K HCCIEA0BATEIbCKON e TEIbHOCTH;

5) dopmupoBanusi KyJbTYpbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HAHHE IIEHHOCTH O€30IMMacHOro 00pasza >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTU MpaBU 0€30MacHOr0 MOBEJIEHHUs Ha TPAHCIOPTE, HAa AOpOrax, C ANEKTPUYECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;

- copMHUPOBAaHHOCTH HaBbIKAa pedIeKCUH, MPU3HAHHE CBOETO IMpaBa Ha OIIMOKY M TAaKOrO JKe
mpaBa y IPyroro 4eioBeKa,;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE y4yacTH€ B PEHICHUH NPAKTHYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTEIbHOMN
OpraHHu3aIiy, TOpoJa, Kpas) TEXHOJIOTMYECKON U COIMATbHOW HAMpPaBIEHHOCTH, TPEOYIOIUX B
TOM YHCIIe U (PU3NIECKUX 3HAHUI,

- HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

- OpUEHTAIMS HAa TPUMEHEHUE (PU3NUECKUX 3HAHHUM ISl PEIICHUS 3a7a4 B 00JaCTH OKPYKAIOIICH
cpenbl, MIAaHUPOBAHUS IOCTYNKOB M OLUEHKM HMX BO3MOXHBIX MOCIEICTBUM ISl OKpYKarouei
Cpenbl;

- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX PelieHus;

8) ajanTanuu K U3MEHSIOIMMCH YCJIOBUSAM COLHUAIBHON U NIPUPOIHOI cpeAbl:

- TOTPEOHOCTh BO B3aMMOJICHCTBHM TPH BBIMOJHEHUN HCCIEAOBAHUN W MPOEKTOB (HU3UIECKOM
HATPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHHSIM JIPYTHX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSATEIHHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHHK, B TOM 4YHCIIe (POPMYJIUPOBATH HACH, TOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (DU3HKY;

- INTAHUPOBAHUE CBOETO PA3BUTHS B TPHUOOPETCHUHN HOBBIX (DM3UUECKUX 3HAHUM;



¢ - CTPCMIICHUC aHAJIM3UPOBATH U BBIABJIATE B3aUMOCBA3U ITPUPOHIL, O6H.[€CTB8. 1 O9KOHOMHKH, B TOM
YHUCJIC C UCITOJIb30BAHUEM (bHSI/I‘ICCKI/IX 3HaHHﬁ;

® - OIlEHKAa CBOMX JACHCTBUI C YUETOM BJIMSIHUS HA OKPYXKAIOUIYIO CPENy, BOZMOXKHBIX TJIOOAIBHBIX
IOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe oCcBOCHUS MPOrpaMMBbI 10 (pU3MKE HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyuatomierocss  OyayT  cQopMUpOBaHb  MeTanpeaMeTHble  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATENIbHbIC YHUBEPCAIbHBIE y4eOHBIC NEHCTBHUSA, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC YUeOHbIC
NEUCTBUSL, PETYJISTUBHBIC YHUBEPCAIbHBIC YU€OHbIE JCHCTBUS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);
yCTaHaBJIMBaTh CYILECTBEHHbIM MpPHU3HAK KiAacCU(UKalMU, OCHOBAaHUS Juis 000OLIeHUs U
CpaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTUBOPEUMs B paccMaTpuBaeMbIX (akTaX, HaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PHU3UUECKUM SIBIICHUSIM;

BBISIBJIATh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U TNPU  M3YYCHUU (PU3UYECKUX SBICHUH U
MIPOLIECCOB, JIeNaTh BbIBOABI C MCIOJIb30BAaHUEM JIEAYKTHUBHBIX W HHAYKTHBHBIX
YMO3aKIIOYCHUH, BBIABUTATh THITIOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEIINYHH;
CaMOCTOSITENILHO BBIOMpATh CIOCO0 pemieHus y4eOHOW ¢(u3mueckor 3amaun (CpaBHEHHE
HECKOJIbKUX  BapuUaHTOB  pelIeHus, BbIOOp Hambosiee TMOAXOIAIIET0 C  y4ETOM
CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOAUTHh MO CaMOCTOSITENIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXXHBIN (PU3NUeCKHii
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PUBUUYECKOTO SIBICHUS;

OLICHWBATh HA MNPUMEHHMOCTb M JOCTOBEPHOCTh HH(OPMAIIMIO, TMOIYYEHHYIO B XOJe
WCCTIEOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENFHO (HOPMYITHpPOBaTh 000OIIEHUS U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (PU3UYECKHX MPOIECCOB, a TaKXKe
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

MPUMEHSTh Ppa3IU4HbIE METOJbl, HMHCTPYMEHTbl W 3alpochl MpU IMOUCKE U OoTOOpe
nH(OpMAIIUY WK TaHHBIX C YIETOM MPEIOKEeHHON yueOHOM (hru3ndecKoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUJIOB
1 GOpM IMpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMPATh ONTHMalbHYI0 (GOpMYy MpeAcTaBlieHus HWHoOpMauuu U
WUTIOCTPUPOBATH pellaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, AUarpaMMaMu, HHOH rpadukoit
U UX KOMOMHALIUSMHU.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



B X0Jie 00CYX/IeHUsI y4eOHOro Marepuasa, pe3yabTaToB Ja0OpaTOpHBIX padOT U MPOEKTOB
3a71aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYX/1aeMOil TEMBI U BBICKa3bIBaTh MJCH, HAallEJICHHBIC HA
pelieHue 3aja4M U Mojiep>KaHue 0J1aroxenareIbHOCTH O0IEHNUS;

COIOCTABIISITH CBOM CYXKJICHHS C CY)KICHUSAMH APYTMX YYaCTHHKOB JWAlIora, OOHapyKUBaTh
pa3IM4ME U CXOICTBO MO3ULIMIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTaBIIATh PE3YJAbTAThl BHIMOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCIICIOBAHMSI, IPOCKTA);

MOHUMATh W HCIOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBHUIYAJHHOH PabOTHI MpH
peleHH KOHKPETHON (DU3NUECKOi POOIIeMbl;

OPUHUMATh 1M COBMECTHOH JEATeNbHOCTH, OPraHW30BBIBaTh JEHCTBUS 1O €€
TOCTIDKEHHUIO: PAcHpeAessTh PO, OOCYKAAaTh NPOIECCHI W PE3yJIbTaThl COBMECTHOMN
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOKO YacTh pabOThl, JOCTHTras KadeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HAIPaBICHUIO 1 KOOPIUHUPYSI CBOU JCHCTBHUS C APYTHMMH WICHAMU KOMaH]IbI;

OLIEHUBATh KAa4eCTBO CBOETr0 BKJIaJa B OOLIMI NPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO
copMyIHPOBaHHBIM yYaCTHHUKAMHU B3aUMO/ICHCTBUSL.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIBbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranuzanmusi:

BBISIBIIITE TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYalHUsAX, TPEOYIOIIUX JUIS PEIICHHS
(bU3NIEeCKUX 3HAHUH;

OPHEHTHUPOBATHCS B PA3IMYHBIX MMOAX0aX MPUHATHS PEIICHUH (MHANBUAYAIbHOE, IPUHSTHE
peleHus B IpyIiie, IPUHATHE pelIeHu rpymnmnoil);

CaMOCTOSITENTFHO ~COCTaBIISITh ITOPUTM  pelIeHus (U3WYECKOH 3amaud WM TUlaHa
UCCIIEIOBAaHUsI € Y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh MpearaeMble BAPHAHThI PELICHUIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a pEIlICHHE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU! U IpeJylaraTh IJIaH €€ N3MEHEHNS;

OOBSICHATh NPUYMHBI JOCTHXKEHHs (HEIOCTHIXKEHHUs) pe3yJbTaTOB JAEATENbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb (B TOM YHCIIE B XOJ BBINOJHEHHUS (U3UYECKOTO
UCCIIEIOBAaHMsI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIbCTB, U3MEHUBIIMXCS CUTYallUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNIbTAaTa LEIN U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JAPYroro YeJIoBeKa B XOJI€ CIopa WIM IUCKYCCUU HA HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

MIPU3HABATH CBOE MPABO Ha OMIMOKY MPH PEUIeHUH (PU3HUECKUX 33/1a4 WIN B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIbTATbBI



K xonmy oOydeHuss B 7 KJiacce TNpeIMETHBIC pe3yiIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHU:

WCIOJIb30BaTh MOHATHUS: (PU3MUECKHEe M XUMHUYECKUE SIBICHUS, HAOIIOACHHUE, SKCIEPUMEHT,
MO/IEJIb, TUTIOTE3a, CIUHUIIBI (PU3UUYECKUX BEITMYNH, aTOM, MOJIEKYJa, arperaTHbIE COCTOSHUS
BeulecTBa (TBEPIOE, KUAKOE, razo00pa3zHOE), MEXaHMUYECKOe MABM)KEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJIMHEHHOE), TPAeKTOpHs, PaBHOJCHCTBYIOIIAs Ccuia, aedopmainus
(ympyras, miaacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath saBieHus (Auddy3us, TEIIOBOE [BMIKEHHE YaCTHUI[ BELIECTBa, PaBHOMEPHOE
IBUKEHHE, HEPAaBHOMEPHOE [BUKCHHE, HWHEPLUs, B3aUMOJCHCTBUE TE€J, pPaBHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepenada JaBJICHUS TBEPIBIMHU TEJIAMH,
KUAKOCTAMU M Ta3aMmH, arMocdepHoe [aBjeHHe, IUIaBaHWE TeJ, NpPEeBpaIlCHUs
MEXaHUYECKON SHEpruu) MO OINUCAHUIO MX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOUIEM MHpE, B TOM
yuciie GU3NYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI ABMXKEHUS C PAa3IMYHBIMU CKOPOCTSMHU B
KUBOM M HEXHMBOW INpUPOE, NEHUCTBUE CUJIbl TPEHHUS B INPUPOJE U TEXHUKE, BIMSHUE
aTMoc(hepHOro JaBJeHHs HA KUBOM OpraHu3M, IJIaBaHUE PBIO, pbIUark B Telie YellOBeKa, IpH
STOM MEPEeBOJIUTH MPAKTUUYECKYIO 3a7adyy B y4eOHYIO, BBIIEJSATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKK) PU3NUECKUX SIBICHUIA;

ONKCHIBATh M3y4YEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBICHUS, UCIOIb3YS (PU3NYECKUE
BEJIMYUHBI (Macca, 00bEM, IIJIOTHOCTD BEILECTBA, BPEMS, IyTh, CKOPOCTb, CPEAHSISI CKOPOCTD,
CWJIa YIpPYroCTH, CHja TSKECTH, BEC Tela, CHila TpPEeHHUs, JaBieHue (TBEPAOro Tena,
KHUJKOCTH, Ta3a), BHITAIKUBAIONIAS CHUJIa, MEXaHUYecKas paboTa, MOIIHOCTbH, IJICUYO CHUJIBI,
MOMEHT CHUJIbl, KO3((UIMEHT TMO0JIe3HOr0 JEHCTBUS MEXAaHM3MOB, KHHETHYECKas |
MOTEHIMAJIbHAsT DHEPTus), NMPU ONMHCAHUH NPABMIBHO TPAKTOBATh (U3UYECKUN CMBICH
HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUYEHUS W €AMHULBI (PU3NYECKHX BEIMYMH, HaXOAWUTh
(bopMyIIbl, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBICHUS U TPOLECCH, UCIOJb3Yys MpaBUiIa
CIIOKEHMsI cuil (BIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPaHECHHS
MEXaHUYECKOM SHEPruH, IPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh
€ro MaTeMaTU4YeCKOE BBIPAIKEHUE;

OOBSICHATh (PU3MUECKUE SBJIECHHUS, MPOLECCHl U CBOICTBA Ted, B TOM YHCJIE M B KOHTEKCTE
CUTyallull IPAKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh IPUYUHHO-CIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKuX ILIaroB ¢ OMopoil Ha 1-2 M3y4eHHBIX
CBOMcTBa (PU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a/1a4 B 12 EeHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIINE
(u3nyecKkre BEIMYUHBL: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4yl 3alHChIBaTh KPATKOE YCIOBHE,
MOJICTaBIATh (PU3MYECKHE BETUYMHBI B (OPMYJIBl U TPOBOAUTH pPACUEThl, HAXOIUThH
CIpaBOYHBIE JaHHBIE, HEOOXOIUMBIC MJIS pEIICHUs 3aj]ady, OLEHHBATh PEATUCTUYHOCTD
MOTYYEeHHOUW (PU3MUECKON BEIMUNHBI;

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOUIM (U3UUECKUX METO/IOB, B
OINMCAaHUU UCCIIEI0BAHUS BBIICIATH MPOBEPIEMOE MPEANONIOKEHHE (TUIIOTE3Y), pa3IuyaTh U
MHTEPIPETUPOBATh TMOJTYYECHHBIN pe3ynbTaT, HAXOAWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;



MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (DPU3NYECKUX SBICHHNA WM (PU3NYECKHX CBOMCTB Tew:
(bopMynIMpOBaTh MPOBEPsEMbIE MPEANONIOKEHHS, COOMPATh YCTAHOBKY M3 NPEATIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/ ONBITa U (POPMYIMPOBATH BHIBOJIBL;

BBINOJIHATh NPSMBbIE U3MEPEHUs] PAcCTOSHMs, BPEMEHH, Macchl Tena, o0bEMa, CHUIIBI U
TEMIIEPaTypbl C HCIOJB30BAaHHEM AaHAJOTOBBIX M HUQPPOBBIX NPHOOPOB, 3aNMUCHIBATH
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCOIFOTHON MOTPENTHOCTH U3MEPECHHIA,
MPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3UYECKON BEIMYUHBI OT JAPYrod C
HCI0JIb30BAHUEM NIPSIMBIX M3MEpPEHUI (3aBUCUMOCTHU IIyTH PaBHOMEPHO JIBHIKYILEIOCs Tella
OT BPEMEHM JIBM)KECHUS TeJa, CHJIbl TPEHUS CKOJbKEHMs OT Beca Tena, KauecTBa 00paboOTKH
MIOBEPXHOCTEH TEJl W HE3aBUCUMOCTH CHJIBI TPEHHMS OT ILIOLIAAW CONPUKOCHOBEHHMS TEll,
CWJIbI YIIPYTOCTH OT YJUIMHEHUS NPY’KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOTrpyKEHHON
YacTH Tella U OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIyOHHBI,
Ha KOTOPYIO IOTPYKEHO TeJlO, YCIOBMM IIJIaBaHUS TeEJl, YCIOBUH DPABHOBECHs pblYara u
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHUM Y4EOHOIO MCCIEI0BaHMs, COOMpPATh YCTAHOBKY U
BBIIIOJHATh HW3MEPEHMs, ClleAysd MpeAJIOKEHHOMY IUIaHy, (PUKCHUpOBaTh pe3yJbTaThl
MOJyYCHHON 3aBUCUMOCTH (M3WYECKHX BEIMYMH B BHJE MPEIUIOKECHHBIX TaOMUI |
rpaduKoB, Jief1aTh BHIBOJIbI IO PE3YJIbTaTaM HUCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC N3MEPEHUsT PU3NIECKUX BEIMYMH (TNIOTHOCTh BEIIECTBA JKUIKOCTH U
TBEPAOIrO TeNa, CWIA TPEHUS CKOJIBKEHMS, NABICHUE BO3/yXa, BBITAJIKHMBAIOIIAs CHIIA,
JEUCTBYIOMAs Ha TOTPYKEHHOE B JKUAKOCTH TENO, KOI(D(UIMEHT IONIE3HOTO ACHCTBUS
MIPOCTBIX MEXAHU3MOB), CIIEAYs MPEII0KEHHOW MHCTPYKLUU: MIPU BBINOJIHEHUU U3MEPEHUM
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BEIUUCIIATH 3HAUEHUE UCKOMOM BEJTMYHHBI,
co0JIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
YKa3blBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs COCyAbl, 0apOMEeTp, phluar, MOJABMKHBI M HENOJBHKHBIN
0JI0K, HAaKJIOHHAs MJIOCKOCTh;

XapaKTepu30BaTh MPUHLHUIIBI AEHCTBUS U3YyYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOpOM Ha MX omnucaHus (B TOM 4YHCIE: MNOAMIMIHUKH, YCTPOWCTBO BOJONPOBOAA,
THJIPABINYECKUH Tpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBONW HACOC, apeOMETp), UCIOIb3Ys
3HaHHWA O CBOMCTBax (U3MUECKUX SBICHUM M HEOOXOAMMblEe (QU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH IPUMEPHI (HAXOAUTH UH(OPMALIMIO O TPUMEPaX ) MPAKTUYECKOTO UCIIOJIb30BAHUS
¢u3nyeckux 3HAHUN B TIOBCEAHEBHOM KM3HM s oOecreueHus Oe30MacHOCTH MpU
oOpamieHnn ¢ npubopaMM M TEXHMYECKUMM YCTPOHCTBaMH, COXpPaHEHHUS 370pOBbS H
COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHS B OKpPY KalolleH cpejie;

OCYILECTBIATh OTOOP MCTOYHHUKOB MH(OpMalun B IHTepHETE B COOTBETCTBUU C 3aJIaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUW M MYyTEM CpPaBHEHHS Pa3IMYHbIX
HCTOYHUKOB BBIJENIATH HHPOPMAIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM MM MOKET OBITH
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh IPU BBHINOJHEHUHM YYeOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO JIUTEpaTypy
¢u3nYecKoro cojepKaHus, CHpPaBOYHbIE MaTepHalbl, pecypchl ceTd HHTepHeT, BianeTh
npuéMamMi KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHus MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaThb COOCTBEHHBIE KpAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HUCTOYHUKOB HH(pOpMaluu (U3MYECKOTO COJEp’KaHUs, B TOM YHCIE IYyOJUYHO JeNaTh



KpaTKHe COOOIIEHUS O pe3yibTaTax IPOEKTOB WIM Y4EOHBIX MCCIENOBAHUM, NMPU ITOM
IPaMOTHO HCIIOJIb30BaTh U3YyYCHHBIN MOHATUIHBIN ammapar Kypca (U3UKH, COTPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALUEH;

IIPU BBITMOJIHEHUH YU4EOHBIX IPOCKTOB U HCCIEI0BAHNIN pacpeaesaTh 00SA3aHHOCTH B TPYIIIE
B COOTBETCTBMM C IIOCTABJICHHBIMU 3a/1a4yaMH, CJICIUTh 32 BBIIIOJIHEHUEM IlJIaHa ACHCTBHH,
aJIecKBaTHO OLIGHUBaTb COOCTBEHHBIM BKJaJ B JESTEIbHOCTb TIPYIIIbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YIUTHIBASI MHEHUE OKPYKAIOILHX.

K konmy oOyuyenus B 8 Kiiacce mpenMeTHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

UCTOJB30BaTh TOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKCHHE AaTOMOB H
MOJIEKYJI, arperatHbleé COCTOSHHSI BEIIeCTBa, KpUCTAUIMUYeckue U amopdHble Tena,
HACBILIEHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh BO3[yXa, TeMIepaTypa, BHYTPEHHSs
SHEPrus, TeIUIOBOW JIBUTaTeNb, JIEMEHTAPHBINA dJICKTPUUECKUN 3aps], HJIEKTPUYECKOE TOJIe,
MIPOBOJHUKY ¥ TUAJICKTPUKH, TIOCTOSTHHBIN JJIEKTPUICCKUI TOK, MATHUTHOE T10JIC;

pa3nuyath sABIEHHS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIulonepeaadya, TeIuIoBOe
paBHOBECHE, CMayMBaHWE, KAMWIUISPHBIC SBICHUS, HCIApeHUE, KOHJEHCALWs, IUIaBICHHE,
Kpuctainmu3anus  (OTBepleBaHME), KHUIEHHe, Terulonepenadya  (TEIIONPOBOIHOCTD,
KOHBEKIIMSI, W3Iy4yeHHUE), ODIEeKTpU3alus Tell, B3aUMOJCHCTBUE 3apsioB, JEHCTBUS
AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aWMOJICHICTBHE MAarHUTOB, JCHCTBUE
MarHMTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, 3JICKTPOMArHUTHAs MHIYKIIMS) 110 OMHUCAHUIO MX
XapaKTepHBIX CBOWMCTB W HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JAaHHOE (PUINYECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUN B OKPYXAIOIIEM MHpE, B TOM
ycne (Qu3ndyeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE M KallWUIIpHBIC
SBJICHHUSI B TPUPOJE, KPUCTALIBI B mpupone, uamydeHue CoiHia, 3amep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TymMaHa, HHEsS, CHEra, JJICKTPUUECKHE SIBJICHUS B
aTMocepe, IMEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE TOJIe 3eMJTH, Ipeid MoIIoCcoB,
pPOJIb MarHUTHOTO TOJISA IS KM3HU Ha 3emiie, MOJSpPHOE CUsSHUE, PU STOM IEPEBOIUTH
MPAaKTUYECKYI0 3ajady B Y4eOHYIO, BBIJIETSATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OIMCHIBATh HM3y4YCHHBIC CBOMCTBA TN W (U3WUYCCKUE SIBICHHS, HUCTONB3YS (PU3NUCCKUE
BEeJIMYMHBI  (TeMIlepaTrypa, BHYTPEHHSSI DJHEPrus, KOJMYECTBO TEIUJIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yHeNbHAas  TeMJIoTa  IUIaBIEHHWS,  yAelbHas  TeroTa
napooOpazoBaHMs, yAENbHAs TEIUIOTa CrOpaHHWs TOIUIMBA, KOA(P(QUIMEHT IOJIE3HOTO
JCHCTBHS TEIUIOBOM MAIMHBI, OTHOCUTEIIbHAS BIIAXKHOCTH BO3/yXa, dJIEKTPUUCCKHUHA 3apsij,
CHJIa TOKa, OJJEKTPUYECKOE HaIpsHKeHHe, COMPOTHBICHHWE NPOBOJHUKA, YIEIbHOE
COMPOTUBIIEHUE BEUIECTBa, pabOTa M MOIIHOCTH DJIEKTPHUYECKOr0 TOKa), MPHU OIMUCAHUU
MPaBIWIBHO TPAKTOBaTh (PU3UYECKUI CMBICT HUCIHOIB3YEMBIX BEIUYHH, OOO3HAYCHUS H
SJIMHUIIBI (PU3NICCKUX BEITUYHH, HAXOIUTh (POPMYIIBI, CBA3BIBAIONINE JTAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYHHAMH, CTPOUTh TpapuKd M3YYEeHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (M3WYECCKHUE SBICHUS M IMPOIECCHI, UCTIONB3Yysl OCHOBHEIC
MOJIOKEHUST ~ MOJICKYJISIPHO-KMHETUYECKOW  TEOpUU  CTPOSHUS  BEIIEeCTBa, MPHUHIIMI
CYTIEPIIO3HIINK ToJieH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma
JUIsL y4acTKa 1memnu, 3akoH Jxoyms—JIeHna, 3aKOH COXpaHEHHUsI SHEPTHH, IPH STOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;



OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE CUTYaI[Hil
IIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH IPUUMHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHUE U3 1—2 JTOrMYEeCKHUX IIaroB C OMOPO Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHU, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTb pacy€THbIC 3a1a4 B 2—3 JEHCTBHSI, UCIIONIB3Ys 3aKOHBI M (HOPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BETUYMHBL: HA OCHOBE aHAJIM3a YCJIOBHA 337a4yll 3allMCHIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTATOK JAaHHBIX MAJIS pEIIeHUs 3a/ladyd, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HeoO0XoAuMBbIe Ul €€ pelleHHs], IPOBOANUTh PACUEThl U CPAaBHUBATh IOJIyY€HHOE 3HA4YEeHUE
($u3M4eCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IpOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOLIM (U3NYECKUX METOMOB,
UCIOJIb3YSl OIMCAHUE HCCIENOBAHUS, BBIACIATh MPOBEPSIEMOE MPEANOIOKEHUE, OLICHUBATD
IIPaBWJIbHOCTb MOPSI/IKA IPOBEIECHUS UCCIIEJOBAHMUSI, JIENIaTh BBIBOIBL;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SBICHUN MU (PU3MUYECKUX CBOWCTB TEN
(KanWJUIApHBIE SBJICHMS, 3aBUCUMOCTb JIaBJIE€HUs BO3JyXa OT ero o0bEéMa, TeMIepaTypsbl,
CKOpPOCTH IIpoliecca OCTBIBAHMsSI M HarpeBaHMs NpPU M3IYyYEHHHM OT LBeTa HU3JIy4darollel
(moryomaroniei) MOBEPXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TEMIEpPaTyphbl XKUAKOCTU U
wionaayu €€ MmoBEpXHOCTH, IEKTpU3aLUs T€JI U B3aUMOIECHCTBHE JIEKTPUUECKUX 3apsOB,
B3aUMOJICHCTBHE IOCTOSIHHBIX MarHUTOB, BU3yaJHM3allMs] MAarHUTHBIX IOJIEH MOCTOSIHHBIX
MarHuTOB, JEHCTBHSI MarHUTHOT'O MOJI Ha MIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmTa,
CBOWCTBA  AJIEKTPOABHUTATENsl IOCTOSHHOTO TOKa):  (OPMYJIHMPOBATH  IMPOBEPSEMEBIC
MIPENIIOJIOKEHNSI, COOMpPATh YCTAaHOBKY U3 MPEUIOKEHHOIO 000PYAOBAHUS, OIUCHIBATH XOJ
OTBITa U POPMYITUPOBATH BBHIBOJIBL;

BBIIIOJHATH MPSIMBbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIbHON BIIAXKHOCTU BO3/yXa, CHUJIbI
TOKa, HANpPsDKEHHMsI C HCIOJIb30BAHMEM AaHAJOrOBBIX HPUOOPOB M JATYMKOB (PU3MUYECKUX
BEIMYMH, CpPaBHMBATh pE3ylbTaThl H3MEPEHUH C y4€ToM 3aJaHHOM aOCOIIOTHOMN
MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEZIOBAHUE 3aBHCHUMOCTH OJHON (PU3UYECKOM BEIMUYUHBI OT JAPYrod c
HCIOJIb30BAHUEM TPSAMBIX M3MEPEHUHN (3aBUCHUMOCTbH CONPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIOHIAJM TIONEPEYHOT0 CEYEHHs] U YJENbHOIO CONPOTHUBIEHHUS BEIIEeCTBa
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO 4Yepe3 IMPOBOJHHUK, OT HAIPSHKEHHS Ha IPOBOIHMKE,
UCCIIE/IOBAaHUE  TOCIIEAOBAaTEIbHOIO W MApajuIeIbHOTO  COEAMHEHWH IMPOBOJAHUKOB):
IUIAaHUPOBATh HCCIIEJJOBaHME, COOMpATh YCTAaHOBKY U BBINOJHATH H3MEPEHHUS, CIeays
MPEIIOKEHHOMY IJ1aHy, (UKCHPOBATh pPE3yJibTaThl IMOJTYYEHHOM 3aBUCUMOCTH B BHUJE
TabIuUI ¥ TpaMKOB, JAeTaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIEI0BaHMS;

MPOBOAUTh KOCBEHHbIE HW3MEpPEHUs (U3MUECKUX BEIMUYMH (yIeNbHas TEMI0EMKOCTh
BEIIIECTBA, CONPOTUBJICHHWE IPOBOJAHMKA, pabOTa W MOIIHOCTb 3JIEKTPUUYECKOTO TOKa):
IUIAHUPOBaTh ~ U3MEPEHUs, COOMpaTh  HKCHEPUMEHTAJIBHYIO  YCTaHOBKY,  CIeays
MPeI0KEHHOW MHCTPYKIIMHU, U BBIYUCIISATH 3HAYCHUE BEJTMUNHBI;

co0Jro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh NMPUHLMUIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOHCTB C
OMOpOM Ha WX OMUcaHUs (B TOM 4YHCIIE: CUCTEMa OTOIUIEHHSI JOMOB, TUTPOMETp, MapoBas
TypOuHa, ammepMerp, BOJIbTMETD, CUETUYHK INEKTPUUYECKOU SHEpruu,
AJIEKTPOOCBETUTENbHBIE  NPUOOPBI,  HarpeBaTeNIbHbIE  DJIEKTPONPUOOpPHI  (IpUMEpPHI),
JIEKTPUUECKUE TPETOXPAHUTENH, DIEKTPOMATHHUT, AJIEKTPOABUraTeNlb MOCTOSHHOTO TOKa),
UCIONIb3YSl 3HAHUA O CBOWCTBAaX (U3NYECKUX SIBICHUH U HeoOXoJuMmble (U3HUEcKue
3aKOHOMEPHOCTH;



pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOHCTBA U U3MEPUTENIbHbBIE TPUOOPHI MO0 CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIM TEpPMOMETp, TEPMOC, MCUXPOMETpP, THTPOMETD,
JBUTAaTe€Ib BHYTPEHHEIO CrOPaHHUsA, D3JEKTPOCKOI, pEeOoCTaTr), COCTaBIATh CXEMBI
JJIEKTPUYECKUX LIENEH C IOCIEN0BATEIbHBIM M IApAJUICIbHBIM COCAVMHEHUEM DJIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUYECKUX LEMeil;

MPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O MIPUMEPAX) MPAKTHYECKOTO UCTIOIH30BAHUS
¢bu3nuecKux 3HAHWM B TMOBCEIHEBHOM JKM3HM Uid oOecredeHus O€30MacHOCTH IpHU
oOpaileHuu C npudopaMH M TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3[0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKPYXKAIOIIeH cpee;

OCYILIECTBIATh MOUCK HMH(popManuu (uU3HuecKoro cojaepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUH W NOYTEM CpaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIJEIATH
nH(POPMAIIHIO, KOTOPAsi SBJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEIOCTOBEPHOM;
UCTOJb30BAaTh MPU BBHIMOJIHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(buU3MYECKOTO COJIepKaHus, CIIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus MHGOPMAIMU U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/1aBaTb COOCTBEHHbIC MHCBMEHHBIE U KpaTKHE€ YCTHbIE COOOIIeHHus, 00001as
MHPOPMAIMIO W3 HECKOJBKHX HMCTOYHHUKOB (U3UYECKOTO COACp)KaHUS, B TOM YHCIE
nyOJIMYHO TPEJCTABIATh PE3YNbTaThl MPOSKTHON WIIM MCCIEOBATENLCKON JEATEIbHOCTH,
MpH ATOM TPAMOTHO HKCIIOJNb30BaTh M3YUEHHBIM TOHATUHHBIA ammapaT Kypca (QHU3UKH,
COMPOBOXK/ATh BBICTYIUICHUE IIPE3CHTALIMEH;

IpU  BHINOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (PU3MYECKHX IMIPOIECCOB
pacnpenenatb 00s13aHHOCTH B TPYIIIE B COOTBETCTBHH C IMOCTABJICHHBIMH 33/1a4aMH, CIICAUTD
3a BBIIOJHEHUEM IUIaHA JECWCTBUM U KOPPEKTUPOBATh €ro, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBId BKJQJ B JCATEIBHOCTh TPYIIBI, BHICTPaWBaTh KOMMYHHKATHBHOE
B3aUMO/JIEHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peniaTb KOH(QIUKTEHI.

K koHiy oOyuyeHus B 9 kiacce INpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

WCIONb30BAaTh  MOHATUS: CHUCTEMa OTCcu€ra, MaTepHalibHas TOYKAa, TPAEKTOpHs,
OTHOCUTEIFHOCTh MEXaHWYECKOTO JBIKCHHS, Aedopmanus (ympyras, IulacTHUecKas),
TpeHue, MEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEPETrPY3KH, LIEHTP THKECTH,
abCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE, MEXaHUYECKHE
KoJjeOaHus W BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJHBI, IIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U
MIOTJIONICHUS, alib(a, OeTa- U raMMa-u31ydeHus, U30TOIbI, A/IepHast YHEPTEeTUKA;

paznuuaTh SBJCHHS (paBHOMEpPHOE W HEPAaBHOMEpPHOE TMPSMOJIMHEHMHOE JBH)XCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJCHHE Tell, PaBHOMEPHOE
JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE NBIDKEHUE, KolebareabHoe
JBIDKEHUE (3aTyxalollie W BBIHYXKIEHHBIE KOJeOaHMs), pPe30HAHC, BOJHOBOE JIBIKCHHE,
OTpaX€HWE 3BYKa, MPSMOJMHEHHOE pacCIpOCTPaHECHHE, OTPAKECHHE M TPETOMIICHHE CBETA,
MOJTHOE€ BHYTPEHHEE OTPAKCHHE CBETAa, Pa3jIOKCHHE OEJIOro CBETa B CIIEKTP M CIIOXKEHUE
CHEKTPaJIbHBIX LIBETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAs! PAJAHMOAKTUBHOCTh, BOSHUKHOBEHUE
JTUHENYaTOro CHEeKTpa M3IIyYeHHUs) MO OMUCAHUIO WX XapPaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHE;

pacrno3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MYECKHX SBICHUHN B OKpYKaroleM Mupe (B TOM
yucie (U3nYeCcKre SBJICHUS B IPUPO/JIS: MPUIUBHI U OTIUBHI, JBIKeHUE TuianeT CoMHeYHON



CHCTEMBI, PEaKTUBHOE JIBUKEHHUE >KHUBBIX OPraHU3MOB, BOCIPHSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, L[yHaMH, 3XO, LIBETA TEJI, ONTUYECKHUE SIBJICHMS B
npupoje, OHOJOruyeckoe ACHCTBHE BHIUMOIO, YIbTPa(QHOIETOBOIO M PEHTTEHOBCKOTO
U3IYyYeHUH, €CTECTBEHHBIH paUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaJUOAKTHBHOE
U3y4YeHUE MPUPOAHBIX MMHEPAJIOB, ACHCTBUE PaJMOAKTUBHBIX HM3JIyYEHHH Ha OpraHusm
YeJoBeKa), MpPU OTOM TMEPEeBOAUTh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJCIATH
CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBICHUI;

OIMCHIBATh M3YYECHHBIE CBOWCTBA TeJN M (DU3MUYECKHE SIBJICHUSA, HCIONB3YS (hHU3MUYecKue
BEIMYMHBI (CpeIHSAS M MIHOBEHHas CKOPOCTb Tejla IPHU HEPaBHOMEPHOM JIBUXKEHMHU,
YCKOpEHHUE, MepeMelleHue, MMyTh, YIIoBas CKOpOCTb, CHJIa TPEHUs, CUJa YNPYrOCTH, CHJIa
TSDKECTH, YCKOpPEHHE CBOOOJTHOIO TMAJCHUs, BEC Tella, MMITYJIbC Tea, WMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTb, TMOTCHUHUAIbHAs HHEPIUs Teia, IOAHATOrO HaJ
IIOBEPXHOCTBIO 3€MJIM, IIOTCHIMAIbHAs SHEPTUS CKATOM MPYXKUHbI, KHHETHYECKas YHEprus,
[IOJIHAsl MEXaHU4YecKasi SHEprusi, MepuoJl M 4acTora KojeOaHWi, JJIMHA BOJHbBI, IPOMKOCTh
3ByKa U BbICOTa TOHA, CKOPOCTb CBETa, [OKAa3aTejb MPEIOMIICHHUS CPEJlbl), IPU ONMHCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUYECKUIA CMBICI HCIOJNB3YEMbIX BEJIWYHH, OOO3HAYCHHUS U
eMHULIBl (PU3NYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (DU3MUYECKYIO
BEIMYMHY C JpPYI'MMU BEJIUYMHAMM, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBHUCHUMOCTEH
(U3MYECKUX BEJIUYUH;

XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJIEHHS M IPOLECCHI, HCIOJb3Ysl 3aKOH
COXPAHEHHS DHEPruu, 3aKOH BCEMUPHOIO TATOTEHUS, HPUHLMII CYHEpPHO3ULUU CHII,
MPUHLMII OTHOCUTENbHOCTU ['ammies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs HMILYJbCA,
3aKOHBl OTPAXKEHMS U IMPEJOMJICHUS CBETAa, 3aKOHbI COXPAaHEHMs 3apsiloBOrO M MacCOBOTO
qucen NpU SAACPHBIX PEAKLUUAX, IPU 3TOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHAa M
3aMMChIBaTh €T0 MATEMaTUUYECKOE BhIPAKEHHUE;

OOBSICHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA Tell, B TOM YHCIE U B KOHTEKCTE CUTYaI[Hil
MIPaKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BbIABIATh MPUYMHHO-CIIEJICTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpO Ha 2—-3 HM3y4YEHHBIX CBOWCTBA
(bu3NYeCKUX sIBICHUH, GPU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3a7aud (ONUparomMecs Ha CHUCTeMY M3 2—3 ypaBHEHMi), HCIOIb3Ys
3aKOHBI M (POPMyIIBI, CBsI3bIBatOIIME (DU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHAJIN3a YCIOBUS
3aJ]auu 3allUChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJNOCTAIOIIME WM W30BITOYHBIC JIaHHBIE,
BbIOMpaATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IJISl pEIIeHUs, MPOBOAUTH pacdyEThl U
OLICHHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OIMCAHUE HCCIEN0BaHUS, BBIACIATh MPOBEPSIEMOE MPEATIOIOKEHUE, OLICHUBATD
IIPaBWIBHOCTh TOpPsAKa MPOBEACHUS HCCIENOBAaHUsA, J€laTh BBIBOABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SIBJICHUN WM (U3HMUECKUX CBOWCTB TeEl
(u3yuenue BTOporo 3akoHa HploTOHa, 3aKOHa COXpaHEHUs SHEPTUH, 3aBUCUMOCTbH IepuoJia
KojeOaHui MpPYKUHHOTO MAasTHUKa OT MacChl TIpy3a M KECTKOCTU TPYKHUHBI U
HE3aBUCHUMOCTb OT AaMIUIMTYAbl MAalbIX KoOJeOaHUH, NpSIMOIMHEHHOEe pPacHpoCTpaHEeHUe
CBETa, pa3lioKEHHE Oeoro cBeTa B CIEKTP, U3YYEHUE CBOMCTB M300pa)XK€HHS B IIOCKOM
3epKaJie ¥ CBOWCTB M300pakKeHHS MpeaMETa B COOMPAIOIIEH JTHH3e, HAOII0IEHNE CTUIONTHBIX
U JIMHEHYaThIX CIEKTPOB H3JIyUYEHHUs): CaMOCTOATENbHO COOMpaTh YCTaHOBKY U3



M30BITOYHOTO Habopa 0O0OpYyIOBaHMsI, OMKCHIBATH XOJ OIBITA W €ro pPe3yibTaThl,
(bopMyIHMpOBATH BHIBOAKI;

IIPOBOJIUTH IIPU HEOOXOJUMOCTH CEPHUIO NMPSMBIX U3MEPEHUH, ONpeNeNsisl CpeHee 3HaueHUe
M3MepsIeMO BeTHMUMHBI ((POKYCHOE pacCTOsTHHE COOMPAIOIIEH JTMH3BI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C MCIIOJIB30BAHUEM MPSMBIX
U3MEpEeHu (3aBUCHUMOCTb IIYTM OT BPEMEHU IIpH PaBHOYCKOPEHHOM JBM)KEHUHM 0€3
HayalbHOM CKOpOCTH, MepHojaa KojeOaHWM MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH,
3aBUCHMOCTH YIJla OTPaX€HUSl CBETa OT YIVla NaJACHHUS U yrja IpeJIOMIIEHHS OT YIJa
NaJeHus):  IUIAHUPOBAaTh  HMCCIENOBaHHME, CAMOCTOSTENbHO  cOOMpaTh  yCTAaHOBKY,
(buKkcupoBaTh pe3yiIbTaThl MOJYYECHHOH 3aBUCUMOCTH (DU3NYECKUX BEJIMUUH B BHJIE TAOJIHUL U
rpaduKoB, JieJ1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CPEeIHAsS CKOPOCTb M YCKOPEHHE
Tela NpU PABHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOrO MaJeHHs, >XECTKOCTh
MPY>KUHBL, KOOPPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHHUECKasi padoTa U MOIIHOCTh, YaCTOTa
W TIepHoj KoJeOaHWH MaTeMaTHYeCKOro MW MPYKHHHOTO MAasTHHUKOB, OINTHYECKas CHJIa
coOuparomieid JIMH3bl, PpaAUOAKTHBHBIN (OH): IUIAHMPOBATH HM3MEpPEHMs, COOHpaTh
SKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIIOJHATH M3MEPEHMs, CJelys NpeaoKeHHON
WHCTPYKIIWH, BEIYMCIIATH 3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATH MOyYEHHBIE PE3YIIBTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

coOIII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuyaTh OCHOBHBIE NMPU3HAKM HU3YYEHHBIX (U3UYECKUX MOJEJEH: MarepuanbHas TOYKa,
a0COMIOTHO TBEPIOE TEJIO, TOYCUHBIH MCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAs1 MOJIeJIb aTOMHOTO s111pa;

XapaKTepu30BaTh MPUHIMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOHCTB C
ONOpOM Ha MX ONMUCAHMA (B TOM YHCIE: CIUIOMETP, JATYUKH TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, pakeTa, 3XOJIOT, OYKH, IMEpHUcKom, (oToamnmapar, ONTHYECKHE CBETOBOHI,
CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), MCTIONB3ys 3HAHHUS O CBOMCTBAX (U3UYECKUX
SIBJIGHUN ¥ HEOOXOUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBbl M CXEMAaTUYHbIE PHCYHKH HW3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX MPHOOPOB M TEXHOJOTHMYECKUX TIIPOLECCOB MPH PEUICHHH Y4eOHO-
MPAKTUYECKHX 33/1a4, ONITHYECKHUE CXEMBI JJIsl IOCTPOEHUS N300paXKeHUH B IJIOCKOM 3epKaje
U cobuparoreit TuH3e;

MPUBOANTH IPUMEPHI (HAXOAUTh HMH(OPMALIUIO O TPUMEPAX) MPAKTHUECKOTO UCIOIb30BAHUS
¢u3NYecKUX 3HAHWH B TIOBCEAHEBHOW KHM3HHM s oOecredeHus Oe30MacHOCTH IIpH
oOpamieHnn ¢ TpuOopaMH W TEXHHYECKUMH YCTPONCTBaMH, COXPAHEHUS 3I0POBBS H
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHUS B OKpYXKaIoIlel cpeie;

OCYIIECTBIISITh ~ MOWCK  WH(popMammu  (GU3UUECKOro  conepxanus B VHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYS TOUCKOBBIK 3amlpoc, HAXOAUTh MYTH ONpPEIeNCHHS
JOCTOBEPHOCTH  MOJYYEeHHOH HMH(OpManmuy Ha OCHOBE HMEIONIMXCS 3HAaHUH U
JOTIOJTHUTEIHHBIX NICTOYHUKOB;

UCMOJb30BAaTh MPU BBHIMOJIHEHUH Y4YeOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3NYECKOTO COJEepIKaHUs, CIpPAaBOYHBIE MaTepHallbl, pecypchl ceTd HHTepHeT, BianeTh
npuéMaMl KOHCIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus MHPOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B JIpYT'YIO;



co3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJEpXkaHMs, MyOIMYHO MPEACTaBIATh PE3yIbTAThI
IIPOCKTHOM WJIM HCCJIEN0BATEIBbCKOW JEATEIBbHOCTH, IIPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh
M3YYCHHBI TIOHATHUHHBIMA ammapaT u3ydyaemMoro pasjuena (U3uKH H  COMpPOBOXKAATH
BBICTYIIJICHHE IIPE3EHTAalMeN ¢ yu€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



I11. COAEP’)KAHUE TEM YYEBHOI'O ITPOIIECCA

7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NIO3HAHMHN OKPY’KAKOIIEro MUpa.

®uszuka — Hayka o npupoge. fBiaeHus npuponbl. PuU3NUECKUE SBJICHHS: MEXaHUYECKHE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

@usnueckue BenuyuHBL. M3mepenune (usmyeckux BenuuumH. Dusnueckue MPUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTEMa €IHHMII.

Kak ¢usuka u apyrue ecrecTBEeHHbIe HAYKHU M3Yy4YaloT MpUpoOay. EcTecTBEeHHOHAay4HBI METO.
MO3HaHUS: HAOJIOZEHHE, MOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIIBWKEHHE THIOTE3, IKCIHEPUMEHT IO
IpOBEpKe Tumnore3, oOBsiCHEHWEe Habmomaemoro siBieHus. Onmcanue (U3NYECKUX SBICHUH C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpuUOOpPHI U Mpoleaypa MNPSMBIX H3MEPEHH aHAJIOrOBBIM U IUGPOBHIM

prOOpPOM.

Jlabopamopuvie pabomul u onsimol.

1. OmpenesneHue LEHbI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpAa.

H3mepenne paccToOsTHUMN.

3. H3mepenue o0bEMa )KUJIKOCTH U TBEPOTO TEA.
4. OrmpezeneHre pa3MepoB MaJbIX TeJ.
5. N3mepenue temmepaTypbl TpUd MOMOIIM JKUJIKOCTHOIO TEpMOMETpa M JaT4MKa

TEeMIIepaTypsbl.
6. IlpoBeneHue wuccnegoBaHUsT 10 TNPOBEPKE TUIIOTE3bl: JAJBHOCTh IMOJIETA LIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrtpoeHue BemiecTBa: aTOMBI M MOJICKYJIBI, UX pa3Mepbl. OMbITHI, TOKAa3bIBAIOIINE JTUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBrxkenne dactui BemecTBa. CBs3b CKOPOCTH JBMXKEHUS YAaCTHUIl C TEMIEPATYPOU.
BpoynoBckoe nBmwxkenue, mauddys3us. BzaummonelcTBHe YacTUIl BEUIECTBA: TMPUTSKEHUE U
OTTAJIKUBaHUE.

ArperaTtHble COCTOSHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUITMYECKHX)
Ten. B3auMOCBSI3b MeXAy CBONCTBAMHM BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX M UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO IBHYKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmronenue siBneHUH, OOBACHSAIOIMIMXCS MNPUTSHKCHUEM WM OTTAJKUBAHUEM YaCTHIL

BElIEeCTBA.

Jlabopamopuvie pabomol u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.



Mexannyeckoe ABUKEeHUE. PaBHOMepHOEe M HepaBHOMepHOe aBuxkeHue. Ckopoctb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu u BpeMEHH JIBUKECHHUSI.

SIBnenue uHepuuM. 3aKOH MHEpLUUU. B3aumozeiicTBue Ten Kak INpUYMHA U3MEHEHHUS! CKOPOCTH
NBUKEHH Ten. Macca kak Mmepa uHepTHocTH Tena. IlnoTtHocTe BemiecTBa. CBsI3p IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B €IMHUIIe 00bEMA BEIleCTBa.

Cuna kak xapakTepucTHka B3aumozeicTsus Ten. Cuna ynpyrocty u 3akoH ['yka. M3mepenue
CWJIbI C IOMOIIBIO TUHAMOMETpA. fIBjleHHE TATOTEHUS M cuia TspkecTu. Cuila TSKECTH Ha JPYTHUX
mnaHerax. Bec Tema. HeBecomocth. CiiokeHHE CHIJI, HANpaBIEHHBIX [0 OJHOW MPSAMOIL.
PaBuopelictBytomas cwi. Cuna tpeHus. TpeHue CKOJbKEeHUSI U TPEHHUE MOKosA. TpeHue B Mpupoae u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MmexaHn4eckoro JBHKEHUS Tefa.

N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnronenue siBieHUs] HHEPLIWH.

Habnronenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

ok wnNE

CrnosxeHue cuil, HapaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHre CKOPOCTH PABHOMEPHOIO JBMXKEHHs (LIapuKa B JKUIKOCTH, MOJAEIH
AIEKTPUUYECKOTO aBTOMOOMIISA U TaK J1ajee).

2. OmpeneneHue CcpelHENd CKOPOCTH CKOJbKEHUs Opycka WM IIapuKa [0 HaKJIOHHOU
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsikeHHs (IedopManuu) MPYKHHBI OT
IIPUIIOKEHHOHN CHUIIBL.

5. OnsIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHUJIBI TPEHUSI CKOJBKEHHS OT Beca Tela u
XapakTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

HaBnenue. CriocoObl YMEHBIICHHMS] W YBEIMYCHHUS naBieHus. [laBmeHue raza. 3aBHCHUMOCTH
JaBJeHUs raza oT o0bEMa, TemrepaTyphl. Ilepemaua naBneHus TBEPABIMU TEIIaMH, JKUJIKOCTSIMH U
razamu. 3akoH [lackans. [TneBMaTHUeckre MalIMHBI. 3aBUCUMOCTD JIaBICHUS KUIKOCTU OT TITyOHHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyasl. ['uapaBindeckie MeXaHU3MBbI.

Atmocdepa 3emun u atmocepHoe gaBierue. [[puanHbI CyecTBOBaHUS BO3YIIHONW 000J0UKH
3emumn. OmbiT Toppuyennu. M3mepeHue arMochepHOTO aBiieHUS. 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl asis u3MepeHus: aTMochEpHOTo AaBIEHUSI.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apXxuMe0Ba) cuia.
3akon Apxumena. [InaBanue ten. BozmyxoriaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JaBIICHUS T'a3a OT TEMIIEPaTyphlI.

[lepenada naBneHUs KUIKOCTHIO U TA30M.
Coobmatommuecs: Cocypl.

I'mppasnnueckwmii npecc.

[IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHS.

ok wnNE

3aBHCHMOCTh BBITAJKHBAIONIEH CHUJIBI OT 00BhEMa MOTPYKEHHOW YacTH Tela M TUIOTHOCTH
YKUAJIKOCTH.
7. PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITECHEHHOMN KUIKOCTH.



8. VYcnoBue miaBaHus TeIl: IUIABAHUE WJIU MOTPYKEHHUE TEl B 3aBUCHUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEW TEJIa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJie OT 00bEMa MOrpyXKEHHOHN B )KHJIKOCTh YacTH
Tena.

2. OmpeneneHue BHITAIKUBAIOLIEH CUIIbL, AEMCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTHM BBITAJIIKUBAIOLLIEH CHIIBI, JEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT
MaccChl Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPY>KEHHOM B KUIKOCTh YaCTU TEJA U OT IJIOTHOCTHU KHUIKOCTH.

5. KoncTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKA U OIpeaelieHue e€
IpPy30I0AbEMHOCTH.

Pa3znen 5. PabGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWIO paBHOBEcHs phluara.
[Ipumenenue npaBuia paBHOBECHs pblyara K OJ0Ky. «3oisioToe npaBmio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noreHuuansHas sHeprus. [IpeBpamienue oqHoro Buia
MEXaHUYECKOM PHEPIUU B APYroi. 3aKOH COXPaHEHHUsS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Ompenenenuie pabOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JBMKEHHUH TeJia M0 TOPU30HTAIBLHOM

ITOBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHSA pblyara.
3. HNsmepenune KIIJ] HaKTOHHOM MIOCKOCTH.

4, I/IsyquI/Ie 3daKOHa COXpaHCHUA MEXaHUYeCKOMN OHEPTHUHU.
8 KJIACC

Paznen 6. TeruioBble siBjaeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYISIPHO-KMHETUYECKON TEeOpUHM CTpOEHHUs BemiecTBa. Macca u
pasMepsl  aTOMOB M MOJeKyld.  ONBITBI,  MOATBEPXKIAIONIME  OCHOBHBIE  MOJIOKEHHUS
MOJIEKYJISIPHOKUHETUYECKOU TEOPHUH.

Mopenu TBEPAOTO, XKUIAKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramumueckue u
amopdusie Tenma. OObSICHEHHUE CBOMCTB Ta30B, JKUJIKOCTEM W TBEPIBIX T HA OCHOBE IOJOKECHHM
MOJIEKYJISIPHO-KUHETHUECKOH Teopun. CMaurMBaHNe M KaUJUSIpHbIE SIBJICHUS. TemnnoBoe paciiupenue
U CKaTue.

Temneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JBMKCHHS YacTHI]. BHyTpeHHsS
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEN HYHEPTUM: TETuIonepeaada u coBepiieHue padboTel. Bumbt
TeIUIoNepeIadyn: TeIJIONPOBOJHOCTh, KOHBEKIIUS, H3TYyICHHE.

KonnuecTtBo TemnmoThl. YaenbHas TEMIOEMKOCTh BelecTBa. TemIooOMEH U TemIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oanmanca. [lmaBmeHne © OTBEpJeBaHHE KPUCTAUIMUECKHUX
BEIIECTB. Y IeNbHas TerioTa TutaBienus. [lapooOpa3zoBanue u konnaeHcanus. Mcnapenue. Kunenwue.
VYaeneHas TeIioTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KHUIIEHUS OT aTMoc(hepHOro
JTaBJICHHUS.

BrnaxnocTs BO3ayXa.



DHeprus TOIUIMBA. Y IeJbHAas TEII0Ta CTOPaHuUsl.
[Mpunanmme! paboTs! TernoBbix naurateneit KIIJ[ terminoBoro neurarens. TerioBbie IBUTATENN U
3alIUTa OKPYKaroLIEH Cpeibl.
3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.
Jemoncmpavyuu.
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysum.
Habmoienue siBiaeHuit cMauMBaHUsI U KaWJUISIPHBIX SIBJICHHM.
Haburoienue TemnoBoro pacimupeHus Ted.
W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Bupel reruionepenayu.
OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.
Harpeanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

O ooNOU A WNR

=
o

. CpaBHEHHE TEIIIOEMKOCTEHN pa3IuyHbIX BEIIECTB.

. Habnronenue kuneHus.

. HabmoieHme mocTossHCTBA TEMIIEPATyPhI IIPH TUIABIICHHH.
13. Mojaenu TEIIOBBIX JIBUTATEIICH.

[
N

Jlabopamopuvie pabomol u onvimol.
1. OmnbIThl 1O OOHAPYKCHUIO EHCTBHUS CHII MOJICKYJISIPHOTO TIPUTSHKCHUSI.
OnbITH TIO BBIPAIIUBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIJIH caxapa.

3. OnbITh O HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH M TBEPIBIX TEIN.
4. OmnpeneneHue AaBleHUs BO3yXa B Oa/NIOHE LIITPUILIA.
5. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bEéMa U HarpeBaHus

VI OXJIQXKICHUS.
6. IlpoBepka rumoTe3bl JIMHEHHONW 3aBHUCHMOCTH  JUIMHBI ~ CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TeMIIEpaTyphl.

7. HaOnroneHue u3MeHEeHUsI BHYTPEHHEN SHEPTUM Tejla B pe3ynbTare TeIionepeaadyu u padoTsl
BHEILIHUX CHUJIL.

8. MHccrnenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOAbI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPH TEIUNIOOOMEHE C HarpeThiM
METAININYECKUM LIUJIUHAPOM.

10. Omnpenienenre yieabHONU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. J[Ba poma siexTpuueckux 3apsanoB. B3aumonelicTBue 3apspKEHHBIX Tell.
3akon KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJAEWUCTBHS 3apsDKEHHBIX TEN OT BEJIWYUHBI 3apsiioB U
pacCcTOSHUS MEXY TETIaMH).

Onexrpuueckoe mnozie. Hampspk€HHOCTH 3nexkTpuueckoro mnois. IlpuHnun cynepno3unuu
ANEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsoB. DIEMEHTAPHBIA AJEKTpUYecKuil 3apsaa. CTpoeHue aToma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.



DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIIECTBOBAHUS AJIEKTPUUECKOr0 TOKA. ICTOUHMKH MOCTOSHHOTO
TOoKa. JIeMCTBUSL 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUM TOK B
KUJKOCTSAX U razax.

Onekrpuueckas nenb. Cuna Toka. DnekTpuueckoe HanpspkeHue. COnpoTHUBICHUE POBOJHUKA.
VYnenbHOEe compoTHUBIEHHE BemecTBa. 3akoH Owma s ywyactka wenu. [lociemoBarenbHoe U
[apajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHma. DinekTpuyeckue Lenu U
MOTpeOUTENH PIEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocTostHHble MarHuThl. B3auMopaeiicTBME IOCTOSIHHBIX MAarHuTOB. MaruurtHoe Iose.
MarnuTtHoe nojie 3emMiId U €ro 3HaueHue s Ku3HU Ha 3emie. Onbit Dpcrena. MaruuTHoe mose
3JIEKTPUYECKOTr0 TOKa. [IprMeHEeHHEe 3JIEKTPOMAarHuTOB B TE€XHUKE. JI[eHCTBME MAarHUTHOTO MOJS HA
MIPOBOJIHUK C TOKOM. DJEKTPOJBHUIATENb MOCTOSHHOIO TOKA. VCronb30BaHME AJIEKTPOJBUraTesicii B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®Papages.  SIBneHwe  snekTpomMarHuTHOM — mHAykuuu.  IlpaBunmo  Jlenua.
Onekrporeneparop. CrnocoObl MOMyYEHUS  AICKTPUUYECKON  SHEPruM. ODIEKTPOCTAHIMU  HaA
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DneKkTpu3anus Tel.
JIBa posia 2JIEKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEJl.
Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.
DNeKTpocTaTUUeCKask MHIYKIHUSA.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MonenrpoBaHue CUIOBBIX JIMHUHM 3JIEKTPUUECKOIO MOJIS.
HcTOoUHNKH TOCTOSHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.

. DNEKTPUYECKHUM TOK B )KUJIKOCTH.

. 'a30BbIii paspsn.

. I3Mepenue cuibl TOKa aMIepMeTpOM.

O ooNOUAEWNR

e
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. I/I3MepeHI/I€ QJICKTPHUYCCKOI'0 HAITPSXKCHUA BOJIBTMCTPOM.

=
o

. PeoctaTt u Mmara3uH conpoTuBIEHUN.

. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.

. MoaennpoBanye HEBO3MOKHOCTH Pa3JIEIICHUs [TOJIFOCOB MarHUTA.
. MoaennpoBanre MarHUTHBIX MTOJIEN TOCTOSTHHBIX MarHUTOB.

. OmeIT Opcrena.

N
O 00N O WU

. MarauTHoe mose Toka. DJIeKTPOMarHur.

N
o

. JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

. DNEKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue sBICHUS SJIEKTPOMATHUTHON UHIYKLIMH.

. OnbrTel Papanes.

. 3aBUCUMOCTb HaNpaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHMUSI.

N N NN
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25. DyIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onsimol.

1. OmnbIThl O HAOIIOIEHUIO AIIEKTPU3ALUHU TNl UHAYKIIUEH U TIPU COMPUKOCHOBEHUHU.
2. HUccnenoBanue NeHCTBUS IEKTPUIECKOTO MO HA IPOBOJAHUKH U TUDIIEKTPUKHU.
3. CoOopka u mpoBepKa padOTHI JIEKTPUUECKON eI MTOCTOSTHHOTO TOKA.



4. W3mepeHue U peryaupoBaHuE CUIIbI TOKA.
W3mepeHnue u peryinpoBaHue HaIIPSKEHHUS.

v

6. HccrnenoBanue 3aBUCUMOCTH CWJIBI TOKA, MAYILIETO 4E€pe3 PE3UCTOP, OT CONPOTUBICHUSA
pe3ucTopa 1 HalpsHKEHUs Ha pe3UCTOpeE.

7. OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS POBOJHUKA OT
€ro JUIMHBI, IO MOIEPEYHOr0 CEYEHUs U MaTepuaa.

8. IlpoBepka mpaBwiIa CIOKEHHs HAINPSOKEHUN IIPU IIOCIEN0BATEIBHOM COCIUHEHHUH IBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia sl CUIIbI TOKA IIPU NapAJIEIIbBHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenienenrie pabOThI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOr0 TOKA, BBIIEIAEMOMN Ha pe3UCTOpE.

12. MccnenoBaHue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO YEPE3 JaMIIOUYKY, OT HAIIPSKEHUS HA HEM.

13. Onpenenenue KIIJ[ narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSSHHBIX MAarHUTOB.

15. V3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB MPH UX OOBbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue AEHCTBUA 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbl B3aUMOJEHCTBUSI KATYIIKU C TOKOM M
MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. 3yuyeHue NeCTBHUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncTpynpoBanue 1 u3yueHue padboThl AIEKTPOABUTATEINS.

20. Uzmepenue KIIJ[ anexTpoaBUraTebHOM yCTAHOBKHU.

21. OnpITBl O HUCCIEAOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM MHIYKLUHMH: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUS U HANPABJICHUS MHAYKIHOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nABuKeHHE. MarepuanpHas Touka. CucremMa orcuéra. OTHOCHUTEIBHOCTH
MEXaHWYEeCKOro  JBWKEeHMsA. PaBHOMepHOe  mnpsMonuHeiHoe — aBmkeHue.  HepaBHOMepHoe
npsiMoJMHEHOe ABMkeHne. CpellHss 1 MTHOBEHHAasi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOyckopeHHoe mpsiMoiuHelHoe aBwxkeHue. CBoOogHoe mnajeHue. OIBITHI
lanunes.

PaBHOMepHOE ABMXKEHME 110 OKPYKXHOCTH. [lepuoa u yactora obpamenus. Jluneitnas u yriosas
cKopocTH. L{eHTpocTpeMUTENIBHOE YCKOPEHNE.

IlepBbit 3akoH HerotoHa. Bropoin 3akon Herorona. Tperuit 3akoH Hserorona. IIpuHiun
CYINEPIIO3HULINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUSs: CHJIa TPEHHsI CKOJBKEHHUsS, CHJIa TPEHUS TTOKOS,
JpyTye BUbl TPEHUS.

Cuna TsKecT U 3aKOH BCEMUPHOI'O TATOTEHHUsS. Y CKOpEHHE CBOOOJHOrO mnajeHus. J{BrkeHue
ma"eT Bokpyr Connua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MarepuanbHOW TOukH. AOCOTIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Ttena. W3menenwe wumnyinbca. MMmynbc cuiibl. 3aKOH COXPaHEHHUS HMMITYJbCA.
PeakTuBHOE ABUXKEHUE.

Mexannueckasi pabota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEpTruu
u pabotel. [loTeHimanpHas sHeprus Tena, MOAHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHnumanbHas



SHeprus cxarod npyxkuHbl. KuHernueckas sHeprud. TeopemMa O KHHETHMYECKOW HSHEPIHM. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HaOmroneHue MEXaHUYECKOI0 IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE IIyTed U TPACKTOPUM JBHKEHUS OJHOIO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TE€J OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. MHccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO IBUKCHMUS.

5. HaOmroneHue BUXKEHHUS Tela 110 OKPYKHOCTH.

6. HaOnroneHue MexaHMYECKHX SIBIICHHMH, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIILHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUHU.

10. [lepenaya umIrysbca pu B3auMOJIEHCTBUU TEIL.

11. IlpeoGpa3oBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyibca IPU HEYIPYIOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyibca Mpu a0COMIOTHO YIPYIOM B3aUMOJECHCTBUM.

14. HaGnroieHue peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOH HEpruy pyU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MEXaHUYECKOW YHEPTUU NIPHU JIBUKEHUU TeJla 0] IeHCTBUEM IPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoncTtpyupoBaHue TpakTa JUisl pa3roHa W AAJBHEUIIEr0 paBHOMEPHOI'O JIBHKCHMS LIapHKa
WJIY TEJIEKKHU.

2. OmnpezneneHue CpeaHEed CKOPOCTH CKOJIbXKEHHs Opycka WM JIBUKEHUs NIapHKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue yCKOpEHUS Tela NpU PAaBHOYCKOPEHHOM JIBJKEHUM 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. UccnenoBaHue 3aBHCHUMOCTH IYTH OT BpPEMEHHM IPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciau MpHU PABHOYCKOPEHHOM JBHMXXEHHMH Oe3 HadalbHOH CKOpOCTH
IIyTH OTHOCATCSI KaK Pl HEYETHBIX YUCEI, TO COOTBETCTBYIOIME IPOMEXYTKH BPEMEHH
OJINHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTHU CUJIBbI TPEHUS CKOJIBXKEHHUS OT CHIIBI HOPMAJIbHOI'O IABJICHHUS.

7. Omnpeznenenue Ko3PpPUIHEHTA TPEHUS CKOIBXKEHUS.

8. Omnpenenenune )xECTKOCTH NPYKUHBI.

9. Omnpezaenenue pabOTHI CHIIbI TPEHUS MIPU PABHOMEPHOM JIBH)KEHUU TeJla [0 TOPU30HTATbHON
ITOBEPXHOCTH.

10. Ompenienienrie  pabOThl CHJIBI  YIIPYTOCTH TpU  MOABEME TIpy3a C HCIHOJIb30BAaHUEM
HETOJBM>KHOTO U TIOABHXKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXPAHEHUs] DHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nBuxkenue. OCHOBHBIE XapakTEpUCTUKU KoOJEOAHMH: TEpHOJ, dYacToTa,
amMIuTya. MareMaTHuecKuil U Npy>KUHHBIN MasTHUKU. [IpeBpaliieHre 3Hepruu npu KojiebareabHOM
JBUKECHHM.



3aryxatomue KoJjieOaHus. BreiHyXneHHbIe KojeOaHus. Pe3oHanc. MexaHWYECKHE BOJIHBI.
CpoiicTBa MexaHndeckux BoJIH. IIpononbHble M nonepeyHsle BOJHBL J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusl. MexaHUu4eCcKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xoneGaHuii TeJ Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmtoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.
PacrnipocTpanenue npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

OU AW e

AKyCTHUYECKUI PE30HAHC.
JIaﬁopamoprle padomut u onvimol.
1. OmpeneneHue 4acTOThl U EpUOa KoJdeOaHU MAaTEeMAaTUYECKOTO MasiTHUKA.
2. OmpexneneHue 4acTOTHI U NEPHOa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH MepHOa KoJieOaHU MOABEIICHHOTO K HUTH Tpy3a OT JJIHMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH I€pHo/ia KoJIeOaHUH MPYKUHHOTO MasgTHUKA OT MAacChl rpy3a.
5. IlpoBepka HE3aBHUCHUMOCTH IepHUOAa KojeOaHUU Ipy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.
6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHOJa KoleOaHUuN MPYKHUHHOTO MasgTHHUKA OT
MAacchl Ipy3a U KECTKOCTH MPY>KUHBL.
7. W3mepeHue yckopeHus cBOOOJIHOIO NaieHuUs.
Pa3nes 10. Dy1eKTpOMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHuTHOE ToJie. DNEeKTPOMAarHuTHbIE BOJHBL. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHuTHBIX BOJH. Mcronb30BaHKe AIEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onsimel.
1. W3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbIO0 MOOMIBHOIO TesedoHa.
Pa3nea 11. CBeToBbIe sIBJICHUS.
JIyueBas monens ceera. Mictounuku ceeta. [IpsMonnHeliHOEe pacipOCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue ceera. [lnockoe 3epkaiio. 3akoH OTpaKEHUs CBETA.
[Ipenomnienne cBeta. 3akoH mperaomieHUs cBeTa. [lonHoe BHyTpeHHee OTpa)K€HHE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox mydei B nuH3ze. OnTuueckas cucrema ¢oroanmnapara, MUKPOCKONA U TENeCKOma.
I'ma3 kak ontuyeckas cucreMa. biM30pyKocTh U JalbHO30PKOCTb.
Pasznoxenne 6enmoro ceera B crnekTp. OnbiTel HbioToHa. CroXeHHe CHNEKTpalbHBIX I[BETOB.
Jucnepcus caera.
Jemoncmpayuu.
1. IlpsamonuHEHOE paclpoCTpaHEHUE CBETA.
OTtpaxeHue cBeTa.

3. Tlomydenne n300pakeHUH B IMIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
4. IlpenomieHue cBera.
5. OnTuyeckuid CBETOBOJI.



6. Xonx myuei B coOMparoIie JInH3E.
7. Xopn nyded B pacCEUBAIOLICH JIMH3E.
8. Tlomyuyenne n300pa>keHHIA C ITOMOIIBIO JIMH3.

. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mopens riasa.
11. Paznoxxenue 0eoro cBeTa B CIEKTP.
12. Ilony4enue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomul u onsimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrija I1aJeHusl.
2. UM3yueHue xapaKTepUCTHK U300pakeHUsI IPEIMETa B IUIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIJIa NPEJOMJIEHMS CBETOBOIO Jyda OT yrja MaJeHHs Ha
IPAHMIIE «BO31YX—CTEKIION.
[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3znen 12. KpantoBlIe siBJeHMS.
OmnbiTel Pesepdopna m ruranerapHas mojens atoma. Mopens atoma bopa. Mcmyckanuwe u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.
PamuoaktuBHOCTh. Anbda, OeTa- u ramma-usznyueHusi. CTpoeHue atoMHoOro sigpa. Hykinonnas
Mozelb aTroMHOro sigpa. M3otonsl. PagnoaktuBHble npeBpaieHud. [lepuoa monypacnaga aTOMHBIX
anep.

Nowu s

SnepHble peakuuu. 3aKOHBI COXPAHEHHUsS 3apsiIOBOTO M MAacCOBOTO YHCEN. DHEPIusl CBA3U
aTOMHBIX sfep. Cs3p Macchl U 3Hepruu. Peakumu cuHTe3a u neneHus anep. McTouHuUKHM sHEpruu
CoiHna u 3B€31.

SAnepHas sHepreTuka. JleMcTBUS paMOAKTUBHBIX U3JIy4EHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.
CrieKTphl pa3anyHbIX I'a30B.

Crnektp Bonopoza.

HaGmronenue tpexoB B kamepe Bunbcona.
Pabora cuérurka MOHU3UPYIOMINUX U3ITYUEHHH.

S

. Perucrpanus u3mydeHust mpupoHBIX MHHEPAJIOB U TIPOTYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaOmroneHue CIUTOMIHBIX U JMHEHYATBIX CIIEKTPOB U3IYUEHHUS.

2. HccnenoBanue TpPEKOB: HM3MEPEHME DSHEPIUM 4YacTHIBI IO TOPMO3HOMY MmyTH (1O

¢dotorpadusam).

3. H3mepenue paanoakTHBHOTO (poHa.

IToBTOpPHTE/NIBLHO-000011IAK0 LN MOLYTb.

[ToBTOpUTENBEHO-0000IIAIONINI MOIYIb TpeIHa3HAuYeH JUIsl CHUCTeMaTH3alMu U 0000LIeHHs
MIPEIMETHOTO COJIEPYKAHHUS W ONBITA JEATEILHOCTH, MPUOOPETEHHOTO TPU HM3YYEHHWH BCETO Kypca
¢bu3nKK, a TakXke IS TMOArOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY IO (U3HKE JUIs
o0yyJaromuxcs, BEIOpPaBIINX 3TOT Y4eOHBIH MpeaMeT.

[Ipu m3yuyeHUH JaHHOTO MOAYJIS PEATU3YIOTCS M CUCTEMaTU3UPYIOTCS BUJIBI J€SITEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ECIIEUYMBACTCS ITOCTHKCHHE NPEAMETHBIX M METalpeJMETHBIX TUIAaHHPYEMBIX
pe3yapTaToB 00ydeHUs, (HOpMHUpPYETCS €CTECTBEHHOHAy4Hass TPaAaMOTHOCTh: OCBOCHHE HAy4YHBIX



METOJIOB UCCJIEIOBAHUS SBJICHUI MPUPOJIbI U TEXHUKH, OBJIa/ICHUE YMEHUSIMH OOBSCHAThH (hrU3HUecKue
SIBIICHUsSI, TIPAMEHsISI TIONyYeHHBbIC 3HaHWs, pelmarh 3aJadyd, B TOM 4YHCIIE KadeCTBEHHBIC W
AKCIEPUMEHTAJIbHBIEC.
[IpuHIMNUATBHO EATENbHOCTHBIA XapaKTep JaHHOTO pas3felia pealn3yeTcs 3a CY€T TOro, 4To
oOyuaroluecs BBIIOJHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAJIaraercs:
Ha OCHOBE TOJyUYEHHBIX 3HAHUW PACIIO3HABATH W HAYYHO OOBIACHATH (PU3UUYECKUE SIBJICHHS B
OKpY>Karollel MpupoJie ¥ MOBCEAHEBHOM KU3HU;
UCIIOJIb30BaTh HAayuyHble METOJbl HCCIEeIOBaHUS (PU3MYECKUX SBJIICHUH, B TOM YHCIE Ui
MIPOBEPKHU TMIIOTE3 U MOTYUYCHHS TEOPETUYECKUX BBHIBOJIOB;
OOBSICHSITH HAYYHBIC OCHOBHI Han00JIee BAKHBIX JOCTHKCHHUI COBPEMEHHBIX TEXHOJIOTUMN, HAIIPUMED,
MPAKTUYECKOr0 UCIOJIb30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BHJIOB YHEPIHH.



IV. TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonrTpoabubie IlpakTuuyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
bubnnoreka IIOK
1.1 o - 2
M3ttia - Hayka o fipupole https://m.edsoo.ru/7f416194
bubnnoreka IIOK
1.2 () 2 1
FSHACCKHC BETIAMHBL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO/1 TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnuoreka [IOK
2.1 1
CTpoeHHe BellecTsa https://m.edsoo.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHI] 5 1 but6mmoreka [IOK
' BEIIECTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 A 2 1
TPETATHHIC COCTOARMA BetectBa https://m.edsoo.ru/7f416194
Uroro mo pazneny 5
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
b K
3.1 MexaHnueckoe IBUKEHUE 3 nomorexa 11O

https://m.edso0.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

bu6nuoreka [IOK

32 Huepuis, macea, MI0THOCT 4 . https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Bt cin 14 2 https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ia30B
41 [asnenue. Ilepenaya nasinenus TBEpAbIMU 3 bubnuorexa [HOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2 Hlaprerie KAKOCTH > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.3 ATMocpepHoe AapiIcHHe 0 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuotexa [HOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus
bu6mmoteka [IOK
51 Pabora 1 MomHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka [IOK
52 Hlpoctbie Mexai3MbI > L https://m.eds00.ru/7f416194
bu6nuoreka [IOK
>3 Mexattireckas SHepris 4 L https://m.eds00.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3pen 1. TenioBble iBJIeHUSA
. bu6mmoreka [IOK
1.1 7
CTpoetue i cBoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Ternnosste mporeccet 21 2 > https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3nes 2. DiiekTpr4yecKkne M MATHUTHBIC SIBJICHUSA
91 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubmuotexa [JOK
' 1 UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IT 2 1
OCTOSTHHBIH AJIEKTPHUYECKHI TOK 0 6 httns://m.edsoo.ru/7fA181ce
bubmmoteka [IOK
23 Marmntisie ApeHis 0 2 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. 1
24 DIICKTPOMArHHTHAA HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14


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

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOCHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHHMHCCKHAC KOTCDaHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 M .3 8 1 3
CXAMHHCCKHC BOIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6

Pa3nen 4. CBeToBbIE IBJIEHUSA



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

4.1 3aKOHBI pacIpoCTpaHEHHUS CBETA 6 2 bubmmorexa [IOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3zgea S. KBaHnToBbIe sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u MoriomneHue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [IOK
2
> CTpOCHIE ATOMHOIO 51pa 0 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
: A 7
53 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHMS 9 bubmuoreka [JOK
' Kypca (pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 24



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

V. CITIOCOBbI ONEHKH JOCTU/XEHUSA YHAIIUMUCS IIVTAHUPYEMBIX PE3YJIBTATOB

OueHKa JOCTHXKEHUS NPEIMETHBIX pEe3yIbTaTOB IPOBOAMUTCS B TEUEHHWE BCEro y4eOHOro Toja B paMKax TEKYIIEro KOHTPOJIA
yCIeBaeMOCTH, MEPUOJUYHOCTh NMPOBEACHUS OLEHOUYHBIX Mpoleayp ¢ukcupyercs B pabOYMX Hporpammax ydeOHBIX IMPEIMETOB, KYpCOB U
KYpPCOB BHEYPOUYHOM J1€ATEIbHOCTH.

[lepeueHb OLIEHOYHBIX MPOLIETYP TEKYIIETO0 KOHTPOJIS yCIIeBaEeMOCTH B paboueil mporpaMMe COCTaBIICH C YYETOM MePEUHs ITAaHUPYEMbIX
pE3yJIbTAaTOB, MOAJIEKAIUX IIPOBEPKE.

YcTHBIM pa3BepHYTLIH O0TBET Y4dC€HHKA JOJLKCH IPCACTABIIATH coboit CBA3HOC, JIOT'MYCCKHU ITIOCICA0BATCIIBHOC COO6IJ.[€HI/IC Ha
OIIPCACIICHHYIO TCMY

JlabopaTopHasi paGoTa — OLIEHOYHBII MaTepHrall, HapaBJICHHBIA Ha MPOBEPKY CHOPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIMA
Ha0JI0/1aTh, AHAJTU3UPOBATh, IPOBOJIUTH JTMHTBUCTUYCCKUHN IKCTICPUMEHT, OOHAPYKUBATh CBS3b SIBIICHUHN, ()aKTOB, HCITOJIH30BATh
MMEIOIIUECS 3HAHUS B HOBBIX CUTYaIUsAX, YCTAHABIMBATh IPUUMHHO-CIIEJACTBEHHBIE CBSI3M HA OCHOBE MPEAJIOKEHHOTO TUJAKTUYECKOTO
MaTepHalia B COOTBETCTBHH C IOCTABJICHHOM MMO3HABATENbHOM 3anaueii. JlabopaTopHas paboTa cBsizaHa C S3BIKOBBIM aHAIM30M TEKCTa, C
KOHCTPYHPOBAaHUEM TEKCTa 3a/IaHHOTO THMa. B Xo7e naboparopHoii paboThl 00y4arofecs: CaMOCTOATEIbHO PEIIAloT TO3HABATEIbHbIE
3aJ]auM Ha OCHOBE SI3BIKOBOTO aHAJIN3a TEKCTa, MPHUOOPETAIOT HABBIKH UCCIIEAOBATENILCKOM JeSITEIbHOCTH.

KoHTpoJibHasi paGoTa — OIIEHOYHBIN MaTepuall, MO3BOJSIONINN ONPEAETUTh YPOBEHDb JOCTHUKEHHS MPEAMETHBIX TUTAHUPYEMBIX pe-
3yJlbTAaTOB MO U3Y4YEHHBIM TeMaM. Kaxkoe 3aanue 0a30BOTO YPOBHSI B KOHTPOJIBHOM paboTe OIEHUBAET KOHKPETHBIN MPEIMETHBIH
TUTAHUPYEMBIN Pe3yNbTaT, PsJl 3aJJaHUH MMO3BOJISIET OIEHUTH HE TOJLKO MIPEIMETHBIC, HO M METAIIPEJIMETHBIC ITITAHUPYEMbIE PE3yJIbTaThI.
OrneHnBaeTCst KOHTPOIBHAS padoTa MO MPHUHIIMITY CIOKEHHUS, TO €CTh OTMETKa OMPEAEIeTCs MO MPOIEHTY HaOpaHHBIX 0aIOB OT
MaKCHMaJIbHO BO3MOYKHOTO.




7 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

KoJ1-Bo o11eHOYHBIX TpoLeayp

IlepeyeHb OLIEHOYHBIX
nmpoueayp

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUpoJe
1.2 duzndyeckre BeJIMYNHEI 1 Jlaboparopnas pabora
1.3 EcrecTBeHHOHAaY4YHBIN METOJ TO3HAHUS 1 Jlaboparopnas pabora
Pasznea 2. [lepBoHayasibHbIE CBeIE€HUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemecTna
29 JIBMyKeHUEe 1 B3aMOACHCTBIE YaCTHII 1
' BEII[ECTBA
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 1 KonTponbhas padota
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHHE
3.2 Huepuus, macca, II0THOCTh 1
KonTponbnas pabota
3.3 Cuma. Bunpr cun 3 Jlaboparopnas pabota

Pa3gen 4. CBeToBbI€ AIBJICHUSA

41 [aBnenue. Ilepenaya nasineHus TBEpAbBIMU

TCJIaMH, ) XKUJAKOCTAMU U Ira3aMi




4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMoc]epHOe aBIeHHE
. KontponbHas padota
JlelicTBrE KUJIKOCTH U Ta3a HA
4.4 . 4
MOTPYKEHHOE B HUX TEJIO JlaGopaTtopHnast pabota
Pa3znea 5. Pa6ora u MOIIHOCTH. JHEprust
51 Pabora 1 MmomHoCTH 1
5.2 [IpocThie MexaHU3MBI 1
KonrponsHas padora
M
5.3 €XaHU4YeCcKas SHEeprus 2 JaGopatopas pabora
OBIIEE KOJIMYECTBO 16




8 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

Pa3pen 1. TenioBble iBJIeHUSA

Ko.1-Bo oieHOUYHBIX pouexyp

IlepeyeHb OLIEHOUYHBIX
npouexyp

11 CrpoeHue 1 CBOWCTBA BEIIECTBA
KonTtpomnbHas pabora
1.2 TennoBbie Iporecchl 7 p p
JlaGopaTtopHnas pabota
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DnexTpuuecKue 3apsaabl. 3apsuKeHHbIE Tena
2.1 P . P P 1 JlaGoparopnas pabota
U MX B3aUMO/ICHCTBHE
KonTponbnas padora
2.2 IToCTOSHHBIN 2IEKTPUUECKUIN TOK 7 P P
JlaGoparopHas pabota
2.3 MarsuTHbI€ SIBJICHUS 2 JlabopaTopHas pabota
KonTponbHas pabota
2.4 DneKTpoMarHuTHasi MHAYKIIHS 1 p p

OBIIEE KOJIMYECTBO




9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Ne ni/n
NMPOrpamMMbI KoJ1-B0 0O11eHOYHBIX IIpoLexyp

IlepeyeHb OLIEHOYHBIX POLEAYP

Pa3zpen 1. Mexann4yeckue siBJICHUSA

MexaHn4ecKoe JBMKEHUE U CIIOCOOBI €T0

1.1 1 J1ab 0
S aboparopHasi pabota
. Kontponbnas padora
1.2 B3aumogeiicTBue Ten 4
Jlaboparopuas pabota
1.3 3aKOHBI COXPAHCHUS 3 Jlaboparopuas pabora

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

2.1 Mexannyeckue KojieoaHus 3 JlaGopartopHnas pabota

KonTtponbHas pabora

2.2 MexaHnueckne BOJIHBL. 3BYK 4 NMaGopatopras paGora

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

QHGKTpOMaFHI/ITHOG IIOJIC 1

3.1 2 JlaGoparopHas pabota
AJIEKTPOMArHUTHBIE BOJHBI
Pa3nen 4. CBeToBble AAIBJICHUS
4.1 3aKOHBI pacpOCTPAaHEHHS CBETA 2

JlaGoparopHas pabota

4.2 JIuH3BI ¥ oNITHYECKHUE TPUOOPHI 3 JlabopartopHnast pabota

KonTtponbHas pabora

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3
JlaGoparopHas pabota

Pasznen 5. KsanroBbie iBJIeHUA




5.1 Hcnyckanve U MOTJIONIEHUE CBETa aTOMOM 1 Jlaboparopuas pabota
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SlnepHble peakuuu 1 KonTtponsHas padora
Pa3nea 6. IloBTopuTe1bHO-0000 1aI0IIM I MOYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE CONePIKAHUS
Kypca ¢usuku 3a 7-9 kinace
OBILIEE KOJIMYECTBO 27




PA3JEJT VI. ONUCAHHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOAUYECKOI'O OBECIIEYEHHUSA PABOYEH ITPOI'PAMMBbI

6.1. budanorpaduyeckuii CnMcoKk MeTOANYECKHX H Y4eOHBIX MOCOOMI, MCTI0JIb3yeMbIX B
o0pa3oBaTe/IbHOM Npouecce

» ®usmka, 7 xnacce/ [lepeimkun A.B., iBanoB A.U., AKInoHepHOE 0OIIECTBO
«3narenncTBO «lIpocBeiienuney;
» ®usmka, 8 xnacce/ [lepeimkun A.B., FiBanoB A.U., AKInoHepHOE 0OIIECTBO
«3narennctBO «lIpocBeenuney;
» ®uswnka, 9 xnacce/ [lepeimkun A.B., IBanoB A.U., AkiinoHnepHO€E 00IIECTBO
«3narensbctBO «lIpocBeienuney;

6.2. O6opynoBanue u NpuOOPHI
dusundeckue nprudOpskI, JEMOHCTPALMOHHBIC TPUOOPHI, HOYTOYK, POEKTOP.

6.3. IngakTnyeckuii MaTepual

[Ipe3enTanus «Puznka» 7 kinacc. Beenenune»
IIpezenTanus «duznka» 8 kiacc. Beenenue»
[Ipesentanus «Pusuka» 9 knacc. BBenenue»

ITmakar «Texunka 0€30MacHOCTI»

6.4. Llu¢gpoBsbie oopa3zoBaTebHbIe pecypcebl 1 UHTepHeT-pecypebl

https://resh.edu.ru/
https://m.edsoo.ru/ (obubmuoreka [1OK)

6.5. JIutepaTypa, peKOMeH/10BaHHAS I YUALMXCSH
http://www.fizika.ru/ , http://physics.nad.ru/ , http://schoolcollection.edu.ru/catalog/

6.6. JIutepaTypa, HcN0/Ib30BAaHHAS NPH NoAroToBke Pagoueii nporpaMmsl

1. HopMaTuBHBIE U TpOrpaMMHBIE TOKYMEHTHI. 3aKkoH «O06 obpazoBanuu POy

2. ®denepanbHas paboyvast mporpaMMa OCHOBHOTO 001ero oopa3oBanus «MHbopMaTHKay (s
7 — 9 xmaccoB 00pa30BaTENbHBIX OpraHU3aAIU)

3. https://edsoo.ru/wp-content/uploads/2023/08/15 ®PII-Uudopmaruka-7-9-kaaccel_6a3za.pdf

4. https://edsoo.ru/konstruktor-rabochih-programm/



https://bosova.ru/metodist/authors/informatika/3/files/eor8/presentations/vvedenie-8-klass.ppt
https://bosova.ru/metodist/authors/informatika/3/files/eor8/presentations/vvedenie-8-klass.ppt
https://bosova.ru/metodist/authors/informatika/3/files/eor8/presentations/vvedenie-8-klass.ppt
https://bosova.ru/metodist/authors/informatika/3/files/eor5/posters/5-1-2-tehnika-bezopasnosti.jpg
https://resh.edu.ru/
https://m.edsoo.ru/
http://www.fizika.ru/
http://physics.nad.ru/
http://schoolcollection.edu.ru/catalog/
https://edsoo.ru/wp-content/uploads/2023/08/15_ФРП-Информатика-7-9-классы_база.pdf
https://edsoo.ru/konstruktor-rabochih-programm/

