ABTOHOMHAsI HEKOMMep4ecKasi 001eo0pa3oBaTeibHAsI OPraHu3anus
«Axanemmnueckas rumuazus <HAJTEAKTA»

AHOO «Akanemuydeckasi rumHazus « HAJIEXKIA»

ITPUHATO YTBEPXIAIO
Pemenunem I[Hpe%/
AHOO «AxazeMuueckass THMHa3HsA e, O B.U. I'am

«HAJIEXIA»
[Tegarornyeckoro coBera
MpoTtokon N2 1/10 ot 26.08.2026

5 QM@V e 20.25T.

~N
JOKYMEHT NMoarnnCAH
ONEKTPOHHOW
noarmmcbro
CepTtudukar:
03DC8291009BB41F904EDA61587E647F50
Bnapgeneu: TAM BNAOVNMUP NBAHOBWY
HewncteuteneH: ¢ 03.08.2026 oo 03.11.2027
J
PABOYASA TPOI'PAMMA

(ID 6572229)
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

JUTs 00y4aromuxcs 7-9 kiaccoB

Omck, 2026



2

COJEP’)KAHUE
Ne Ne
i HawnmenoBaHue pa3enos erp.
1. IlosicHuTe/IbHASA 3aMUCKA 3
2. Coaep:xaHue yueOHOT0 NpeaMeTa 7
7 kiacc 7
8 ximacc 10
9 kiacc 14
3. [Inanupyemblie 00pa3oBaTe/ibHbIe Pe3yJabTAThI 20
JInuHOCTHBIE pPE3yIbTaThI 20
MetanpeameTHble pe3yiabTaThl 21
[TpenmMeTHBIE pEe3yabTATHI 24
4. | TeMmaTu4eckoe NJaHUPOBaHHE 35
7 knacc 35
8 kiacc 37
9 xacc 38
5. | lloypouHoe niiaHupoBanue 40
7 knacc 40
8 ximacc 48
9 xmacc 56
6. | IIpoBepsiemble nNpeAMeTHbIE Pe3yJAbTAaThl 0CBOCHHSI OCHOBHOI 66
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa30BaHUSA
7. | lIpoBepsieMble 3JIeMEHTHI COAePKAHUSA 75
8. | Iposepsiembie Ha OI'D no pu3uke TpedGOBaAHUS K Pe3yIbTATAM OCBOEHUS 90
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O 001IIEr0
o0pa3zoBaHust
9. | Ilepe4eHb 3/1eMEHTOB cojiep:KaHMsA, IpoBepsieMbIX HA OI'D no ¢pusuke 93
10. | YueOHO-MeTOIMYECKOE OOecTIeueHHEe 00Pa30BATEIBLHOI0 Mpolecca 103

Obs3arenbHble yueOHbIE MaTepUalIbl I yUYCHUKA
Metoanyeckre MaTeprabl Ui yUUTEIs
[Hudpossie oOpa3oBaTenbHbIE PECYPCHl M PECYPCHI CETH UHTEPHET




HOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma mno yduebHomy npeamery «Duznkay (0a30BbIi YPOBEHD)
s obywarommmxest  7-9-x kmaccoB AHOO — «Axanemuueckass THMHa3Us
«HAJEXJIA» (manee cOOTBETCTBEHHO — PabGowass mnporpamma, ['nMHa3wns)
pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMH U C yICTOM:

- ®epnepanbHoro 3akona ot 29.12.2012 No 273-®3 «O06 oOpa3oBaHuu B
Poccuiickon @enepaunm»;

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepxKaeHun Ilopsigka opraHu3anvu M OCYIIECTBICHUS 00pa3oBaTelbHON
JEATeIbHOCTH 1O  OCHOBHBIM  00IIe0Opa3oBaTEIbHBIM  IIporpaMmaM  —
oOpa3oBaTeNbHBIM IpOrpaMMaM HAuyajdbHOTO OOIIEro, OCHOBHOrO OOIIEro
CpeHero o01ero 0opa3oBaHus;

- mpukaza Munnpocsemenuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEPXKJICHUH (EeAepaTbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa
OCHOBHOTO 00111eT0 00pazoBanus» (ganee — DI'OC O00);

- mpukaza MunmnpocBemenuss Poccum ot 18.05.2023 Ne 370 «O6
yTBepXKIeHUH ¢eaepanbHoil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHUs» C HW3MEHEHHUSIMHU, BHECEHHBIMU TMpUKa3aMu MUHIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHUTapHO-IMIHIEMHOJIOTUYECKUE TPEOOBaHUS K
OpraHu3alysIM BOCIUTAHUS M OOyYEHHUs, OTAbIXa W O3JOPOBJICHHUS JAETeH U
MOJIOJIEKW», YTBEPKJICHHBIX IMOCTAHOBIICHHEM IJIaBHOIO CAHWTAPHOIO Bpaya OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruenuueckrie HOpPMATUBBI M TPeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPETHOCTH HJisi dYelioBeka (haKTOpOB
Cpellbl OOMTaHUs», YTBEPKIACHHBIX TOCTAHOBIIEHUEM TJIABHOTO CAHUTApHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konumenumu npenopaBanuss ydyeOHoro mpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusammsx Poccuiickoit ®Denepanun, peaM3yOIIMX
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON pEIICHHEM
Komnernn Munnpocsemenust Poccun (mporokon ot 03.12.2019 Ne [1K-4BH);

- OCHOBHOM  00pa30BaTENbHOW  MPOTpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus [ uMHa3uwy,

- y4eOHOro IJI1aHa OCHOBHOTO 00111ero oopazoBanus [ imMHazuu;

- paboueilt nporpamMmbl BocniuTanus [ umHazuu;

- (denepanpHOIl pabodeil TporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
«®Duzuka» (6a30BbIN YpOBEHD) Ui 7-9 KjIaccoB 00pa30BaTEIbHBIX OpraHU3aIHil.
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[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboueil mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Ousukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO H3y4ECHHS
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yuduTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeielieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYaromxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
IpPEeNOCTaBIsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAydYHOrO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIEIYIOIUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HHTEPOPETUPOBATH  JAaHHBIE U  HUCIOJB30BaTh  HAy4YHbBIC
JIOKa3aTeIbCTBA JIS MOJTyYEHUS! BHIBOJIOB.

[lenmn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
omnpenenensl B Konnenmum npenogaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
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Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K4BH).
Heau uzyyenust pU3MKU:

NpuOOpEeTEeHUE WHTEpeca M CTPEMIICHHS OOydYarommxcsi K HaydYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUS U (pOopMHpOBaHHE
MCCJICIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O posiu (DU3UKU [JIST Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyayumen
po¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
nanbHenIeMy o0y4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHne 3TUX IIeNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3aaY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSACHATH (PU3UUYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUS TMPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B Henemo), B 8
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJenmo).
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[Ipennaraemselii B mporpaMmMe no (pu3HKe mepeyeHpb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENILHBINA XapaKTep, YUUTEIb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pabOT U OMBITOB € YYETOM WHAWBUIYAIbHBIX OCOOCHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTI'O F'OCYapCTBEHHOTI'0 3K3aMeHa M0 (pU3UKE.



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY:KA0IEro MUpa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. OPU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. 3Mepenune Qu3nmveckux BenuuyuH. DU3NYECKUE
npubopsl. [lorpeniHocts u3mMepenuit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT MPUPOIY.
EcTecTBEeHHOHAYUYHBIII METOJl NO3HAHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmopaemoro siieHus. Onucanue GU3NUeCKuX SBICHHUM C MTOMOIIBbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHl U MPONEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpezeneHne UEHbI I€EHUS MIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepenue paccTOsTHUN.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue mccienoBaHus MO MPOBEPKE THUIIOTE3bI: JAJIBHOCTH MOJIETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOoJIbIle, YeM OO0JbIlle BHICOTA
mycKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUSI 0 CTPOEHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.
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1. HabmroneHue OpOyHOBCKOTO JABUKEHHUS.

2. HabGmonenue nuddyszum.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).
2. OmnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHHUS.
Paznen 3. /IBuskeHre U B3auUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpelHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak MNpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMOIIbIO AUHAMOMETpA. SIBIEHUE TIATOTEHUS U CUjla
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuia TpeHwUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnrogeHue MexaHMYeCKOro IBHKEHHUS TeNa.
2. N3mepeHune CKOpOCTH MPAMOJIMHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPIUH.
4. HaOmroneHre u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMOJACHCTBUIO TEI.
6. CloXeHue CuIl, HallpaBJIeHHBIX MO OJHOU MPSMOH.
Jlabopamopnsie pabomel u onvimel.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapUKa B )KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarium)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.
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Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBETUYCHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TiayOuHbl. ['mapocraTudeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3IyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOro AaBJIEHUS OT BBICOTHI HaJl yPOBHEM MODSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha MOIPYyKEHHOE B HUX TeJO. BriTankusaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHMMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Fa30M.

CooOmatomuecs cocyibl.

['mapaBauueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTU
T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAIKUBAIOLIECH  CHUJIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIIpeleIIEHUE €€ IPy30N0AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKoCTh. [IpaBuiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

I A

N
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«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckas W NOTEHUHAIbHAS DHEPTHS.
[IpeBpalienrie 0JTHOTO BH/Ia MEXAaHUYECKOW HEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

1. Omnpenenenne pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycioBuiM paBHOBECHS pblyara.
3. Hamepenue KIIJI HaKIOHHON MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEI HA OCHOBE TOJIOKECHUW MOJEKYJISIPHO-KUHETUYECKON TEOPUHU.
CmaurBaHu€ U KaOWUISIPHBIE SIBIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILICHUE paboTHI. Bunpr TeIIoNepeaayu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOO0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTs BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TermaoBbix jasurarenei KIIJ[ TemoBoro auraresns.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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HaGnronenrie OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysun.

HabGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHHM.
Habnrogenue TemioBoro paciupeHus Teul.

M3MmeHeHne AaBieHus ra3a IMpU W3MEHEHHH 00BbEMa M HarpeBaHUM WU
OXJIQXKICHUHU.

[IpaBuna n3aMepeHus: TeMIepaTyphl.

Bunp! Terionepeayu.

OxJtaXxaeHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHnn paboThl BHEITHUMH CHUITAMH.

. CpaBHEHME TEIUIOEMKOCTEN PA3IIMYHBIX BEILIECTB.

. Habmoienne kunenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P IJIaBJIECHUU.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITEl, AEMOHCTPUPYIOUIME 3aBHCUMOCTH JIaBJIEHUS BO3JyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPruM Tella B PE3yJIbTare
TEeIJIoNepeIay U padOThl BHEITHUX CHJI.

HccnenoBanue siBIEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsiueu BOJIBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHOM TEIUIOTHI TJIaBJICHUS JIbJIA.

Pa3znen 7. diekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. Bi3aumonelicTBue
3apsoKeHHbIX  Ted. 3akoH KyioHa (3aBHCHMMOCTb CHJIBI  B3aUMOJIEHCTBHUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSIHUS MEKIY TEIAMH).
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Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpunHimn
CYINEPHO3ULIMHU AEKTPUIECKUX IM0JIEH (HA KAUECTBEHHOM YPOBHE).

Hocurenn anekTpudecKkux 3apsaoB. DJIEMEHTApHbBIA JJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
VcTOYHUKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUM TOK B XKHUIKOCTAX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MApajuIeNIbBHOE  COECIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DOneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnuTHoe nosie. MarHuTHOE 1noJie 3eMJIM U €ro 3Ha4eHue I )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oOJie  DJIEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOJBUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 3neKTpOMarHuTHOW MHAYKIMU. [IpaBuino Jlenua.
DIJIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DIeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DneKkTpocTaTuuecKas MHIYKIUS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apsAI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJIS.
M cToOuHNKHM TOCTOSIHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. 'a3oBB11 pa3psa.
. I3mepenne CUibl TOKa aMIIEpMETPOM.
. I3mepeHne dIeKTpUYeCKOTr0 HaIIPSHKEHUS BOJIBTMETPOM.
. PeocTaT 1 MarasuH conpoTHBIEHH.

W 0 N Uk WN R
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
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BzaumMopeiicTBue TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTU Pa3CICHUS MTOJII0COB MarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JleiicTBHE€ MarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTer apanes.

3aBUCMMOCTh HAIPaBJIICHUS HWHAYKIHOHHOTO TOKAa OT YCIOBUH €T0
BO3HMKHOBCHMS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEHUCTBUS DJIEKTPUYECKOIO TIOJISI HA MPOBOJAHUKH U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJmpoBaHue CUJIbl TOKA.

N3mepeHue u peryJnpoBaHue HANpPsIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOIrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i CWIBl TOKa MPU MNapaJICIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AITECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO 4epe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IPU  UX
OOBEMHEHUY U pa3/ICJICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OIBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nzydeHue padoThl 31E€KTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUrareibHON yCTaHOBKH.

21. OnBITBI 1O UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHOM WHIYKIUU:
UCCIICOBAHUE W3MEHEHHUW 3HAYEHWS W HAIpPaBICHUS WHIYKIHOHHOTO

TOKA.
9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBUkeHue. (CBOOOIHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrota oOparieHwus.
JInnerHasa u yrioBasi CKOpocTr. LIeHTpoCTpeMHUTEIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTona. Bropon 3axkon Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC cHiibl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TsSKECTH, yHPYroCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEPrus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauyuu.

1. HaOnrogeHue MeXaHUUYECKOTO JABUKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX Tl

OTCU€Ta.



o vk~ w

9.

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

15

CpaBHeHue TyTed W TPaeKTOpPUN ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux sIBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBM)KEHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMS T€lla OT MAacChl TE€JIa U JIEUCTBYIOLIECH HA HETO
CHJIBL.

HabGmronenne paBeHcTBa CUII PHU B3aUMOJICHCTBUU TEIL.

N3meHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCaA PU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHre UMITYJIbca IMPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
HabGmronenne peakTUBHOTO JBH)KCHHS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
NPy KUHBI.

Jlabopamopnsie pabomel u onvimel.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIH TEJIECKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WU JABUKEHUS
[IapUKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTHM IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenienrie padbOTHl CWIBl YINPYrOCTH TIpU TMOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyaa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — koneOanus.  Pe3onanc.
Mexannueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MONEpEYHbIE€ BOJHBI. JI[MMHA BOJMHBI W CKOPOCTH €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3ByK. 'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosieOaHMM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnrogenue BIHYXKAECHHBIX KOJIEOaHU U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnvie pabomel u onvimel.
1. OmpenenieHHe YacTOThl W Tlepuojaa KoJIeOaHMH MaTeMaTHYE€CKOIo
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJia KoeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOJIEOAHH MOABEIICHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEpUOIa KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHojia  KojeOaHui
MNPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TafCHUSI.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTPOMArHuTHoIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

o Uk w N
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBas  momenr  cBera.  HMcrounmkm — cBera.  [IpsamosmHeinHoOe
pacnpoctpanenue cBera. 3atMennsi Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. VCcronb30BaHUWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKOINIa M Tejeckona. ['ma3 kak omnrThyeckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox nyder B paCCEUBAIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun geiicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Moaens rinasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

W 0 N Uk W

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

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHHUS CBETOBOTO Jiyda OT YIJia
aJICHHUS.

2. M3ydeHwne xapaKTEPHCTHK U300paKECHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccrmenoBanue 3aBUCHMOCTH yTJja MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUs] HA TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydyeHnue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cOOMparolei
JIVH3BI.

6. OTNBITHI 1O Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJIeHHUS.

OmnwiTel Pe3epdopna u mianerapHass mMojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomenne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmopaenb atomMHoro sngpa. M3orombel. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apSAJOBOTO WU MACCOBOrO YMCEIN.
OHeprusi CBsi3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

SAnepnas sHepretka. J[eMCTBHUS paauOaKTHBHBIX HW3JIIYyYEHUW HaA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TIOTJIONICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Peructpanus uznydeHusi IpUPOTHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEeKOB: M3MEPEHHE SHEPIHMU YaCTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (oHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTH TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe NI TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHY MO0 (u3uke i1 oO0ydarommxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipu “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS



19

SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHITH (DU3MUecKue
ABJICHUS, NPUMEHSS TIOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3ajJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO ACATEIBHOCTHBIM XapaKTep JAHHOTO pa3Jielia peaan3yeTrcs
32 Ccu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeaaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAy4YHO OOBACHSTH
dbu3nUecKkue BICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
WCIIOJIb30BaTh HAYUYHbIC METOAbI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOIB30BaHUS PA3IUYHbIX HCTOYHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs

y oOyuaronierocst 0yayT copMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpMoTH4YEeCKOr0 BOCIMTAHUA:

- MPOSIBJICHUE UHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(u3HUECKON HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa:KJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YUYaCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHUUYECKHX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJBTYPBI;

- pa3BUTHE Hay4yHOU JIF0OO3HATEILHOCTH, MHTEpEeca K HCCIEA0BATEIbCKOM
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLMOHAJIBHOIO
Os1aromoJryums:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AIEKTPUUECKHUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JOMaTHUX YCIIOBHUSIX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHE CBOEr0 IpaBa Ha
OIIMOKY M TAKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) TPy10BOI0 BOCTIMTAHMS

- aKTUBHOE Y4YacTHE€ B PEUIEHWU MPAKTUYECKUX 3ajad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U
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COLIMAJIBHOM HAIPaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOdeCcCrii, CBA3aHHBIX C (PUBUKOIA;

e 7)3K0JIOrHYECKOT0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHCHHME (DU3WYCCKUX 3HAHWMA U1 PEIICHUS 3aJad B
obylacTh OKpy’Karoliel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY>KAIOIIEH CpPeIbl;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIIMMCH YCJOBHAM COLMAJBHON W NMPHUPOIHOM
cpeabl:

o - HOTp€6HOCTI> BO B3aI/IMOI[€I‘/IICTBI/IH IIpK BBIIIOJIHCHUN I/ICCJ'IGI[OBaHI/If/’I u
IIPOCKTOB (I)HSH‘IeCKOﬁ HaIpaBJICHHOCTH, OTKPBLITOCTb OIIBITY W 3HAHWAM
APYTHX;

e - TIOBBIIICHHUC YPOBHA CBOCH KOMIIETCHTHOCTHU qcpe3 MPAKTHYCCKYIO
ACATCIBHOCTD,

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hcie GopMyIupoBaTh
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPUOOPETCHHH HOBBIX (DHU3NUSCKUX
3HAHUM;

e - CTpEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JICMCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKaIOIIyl Cpeny,
BO3MOJKHBIX ITTOOQIBHBIX ITOCIEACTBHUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHMS TporpaMMmbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0yyaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUeOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  ydeOHBIC  JICHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHU );
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yCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(UKALIUUA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBS3M NpPHU H3YYEHUU (PUINUECKUX
SIBJICHUH U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAaHUEM JI€AYKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINUMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIEHMs, BbIOOp Haubosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI SKCIIEPUMEHT, HEOONBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTH Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOCHl TIPH MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C y4E€TOM MPEJIOKEHHON ydeOHOM
dbuznyecKoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU rpauKoi M X KOMOWHAIIUSMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC 1eHCTBUS:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPAaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHHWE 3aJa4d U TOAJCpKAHUE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;

COIOCTABJIATh CBOM CYXXICHHS C CYXJACHUAMH JPYTHX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;
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BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3YIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIIbHOM pa0OThl MNpU PELIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTAaHU30BBIBATh JCHCTBUS
no €€ JMOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
BBIINIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC yHUBeEpCAJbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIMINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYATbHOE, TIPWHATHE PEIICHHWS B TPYIIIS, MPUHATHC pPEIICHUN
Tpymmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh NIpeIjlaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh IjaH €€ U3MEHEHHS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHS]) Pe3yJIbTaTOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallUid, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTroro;
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pU3HaBaTh CBOE MPABO Ha OMIMOKY MPU PEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBoO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACHUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYEeCKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath sBiaeHus (Auddy3us, TEII0BOE JIBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAaya [OaBJi€HUS TBEPABIMU TElNaMH, XKUIKOCTAMU U
razamud, atMocdepHOe JaBlieHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONMMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSAMH B >KHUBOH M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PM3UUECKUX SBICHHM;
OIMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIrOCTH, CUJIAa TSKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTrO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHASI SHEPrus), MpPU ONUCAHUMU MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICH  HUCHOJIb3YeMbIX  BEJIMYMH, HX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHMMH BEJIMYHMHAMM,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CJIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBecUs pbiuara (0J10ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKUX
SIBJICHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTe pacu€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUNoTe3y),  pa3nuyaTb W MHTEPIPETHPOBATH
NOJlyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 1O €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJI: bopmMyIUpOBaTH MPOBEPSIEMBIE
IPEOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CUJBI M TEMIEPAaTypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBJKEHMS Tena, CHUJIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYEHHOM YacCTU Teja U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMSI TEJ, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B
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IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHHS, CIEIys MPEAJOKEHHOMY IUIaHy, (UKCHUPOBATH
pEe3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIWYMH B BHJIC
NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS,

IPOBOJANTH KOCBEHHBIC HW3MEpEeHHsI (DU3MYECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJBKCHUSA,
JaBJICHHE  BO3/yXa, BBITAIKUBAIONIAs  CWIA, JCHCTByOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIIATh 3HAUEHNE UICKOMOMW BEJIMUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIA U HEMOJABMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM HAa WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKHUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpefie;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YUY€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (QPHU3MYECKOTO COAEpX aHHs, CIPABOYHbIE MaTepHAabI,
pecypcbl ceti VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJTHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUSA, B TOM



27

qucie MyOJIMYHO JAenaTh KPAaTKUE COOOIIEHHUs O pe3ysibTaTax MpPOEKTOB
WIM YYEOHBIX MCCIEJIOBaHUM, IPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUJICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUN paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASE MHEHHUE OKPYKAIOIIHX.

K xoHiy 00yuenus B 8 kjacce npeIMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAXXHOCTb
BO3/1yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pazuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE U CKaThe, Terulonepesnaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTaBJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUSI, H3JIyYeHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOAECHUCTBUE 3apSJ0B, JCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE U KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJICKTPUICCKUE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (TIpPU3HAKH) (PU3UUECKHUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3nyecKkre BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, YJENbHAsd TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTa
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IUIaBJIECHUS, YJEJbHAs TEIUIoTa NapooOpa3oBaHMs, yJAeNbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEJbHASl BIAXHOCTh BO3[yXa, JJICKTPUUYECKHI 3apsl,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCHOJb3YEeMbIX BETUYHH, 0003HAYEHUS U €AMHUIIBI
bu3MYecCKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETNYMUH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma JiJIsl yyacTKa LEeMNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKCHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalHi MPAKTUKOOPUEHTHPOBAHHOTO XAPAKTEPA: BBISBIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrHYecKux
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHM,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaliM3a
YCIIOBHS 3a/1a4uM 3allUChIBATh KPATKOE YCIOBHUE, BBISABISATH HEIOCTATOK
JAHHBIX JIJI1  PEIICHHUs 3aJa4d, BBIOMpATh 3aKOHBI U  (OPMYIIHI,
HEeoOXoauMble JUIsi €€ peuieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIOJb3YysI OMHCAHUE HUCCIEIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  IPEAIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAJIKA
IIPOBEJCHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

MPOBOJUTH OMbBITHI O HAONIOACHHUIO (PUBMYECKUX SIBICHUWA WM
(bU3YEeCKUX CBOMCTB Tel (KamMUISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIydarolle (morjaomaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
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BU3yaJHM3al[isl MAarHUTHBIX TIOJ€ TMOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHMTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA,
CBOMCTBa 3JEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpOBATH
IpOBEpsiEeMbIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQKHOCTH BO3/yXa, CHUJIbl TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJOTOBBIX NPUOOPOB U JATUMKOB (PU3MUECKUX BEIUYUH, CPABHUBATH
PE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM TMPAMBIX HU3MEPEHUH  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHUS U YACIBHOTO COMPOTUBIICHHUS BEUIECTBA IPOBOJIHUKA, CHIIBI TOKA,
UAYIIET0 4Yepe3 MPOBOJAHMUK, OT HampsHKEHUS Ha  MPOBOJHUKE,
UCCIICIOBAaHUE TIOCIEIOBATEIbHOTO M MapajuIeNbHOTO  COCAMHEHHI
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBITNIOJIHATh W3MEPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMWIl W TpadHKOB,
JIeNIaTh BBIBOJIBI IO pe3yIbTaTaM MCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeIUYUH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys MPEAOKEHHOW WHCTPYKIUH, U
BBIYUCIISTH 3HAYCHNE BEJTMYUHBI,

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyZI0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI TOMOB, TUTPOMETP, MapoBas TypOWHA, aMIiepMerp,
BOJITMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
PEIOXPAHUTEIH, JICKTPOMArHHT, SIEKTPOABUTATEbh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMSA O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEO0OXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOIl, PEOCTaT), COCTABISATH CXEMbl 3JIEKTPUUYECKUX
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Iernel ¢ Mmocaea0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWNA B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu 1
TEXHUYECKUMU YCTPOMUCTBAMH, COXPAHEHMS 370pPOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIIEH Cpesie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H IyTEM CpaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIHIO, KOTOpas
SIBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJHEHUH YUYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3MUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mass uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
cColepKaHWsl, B TOM 4YHCIAE TNYOJUYHO TIPEACTABISATh PE3YJIbTAThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IpU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3HUECKUX
MPOIIECCOB paclpenessaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 3a BBITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSATeTLHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00ydeHus B 9 kJacce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHMYECKOTO IBMXKEHMS, Aedopmarius
(ympyras, mnjacTu4eckas), TpEeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, MH(pa3ByK M yIbTPa3ByK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHWs U MOTJIOLIEHUs, aib(da, OeTa- U ramMmma-u3y4eHus,
U30TOIIbI, II€PHAsL YHEPTETHUKA,;
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pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
naJicHuEe Tel, pABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBUJKEHHE, KOJIEOATEIbHOE ABMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKCHHE
3ByKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE W IPEIOMIICHHE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
36eMIICTPSICEHHE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJMOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPAIMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM IEPEBOJMTH IPAKTUYECKYIO 3aJadyy B
y4eOHY10, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA T€ M (PU3MUYECKUE SIBJICHUS, UCIIOJIb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJEHUsA, BEC Tela, HUMIYJbC Tela, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, NJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMBIX BEJIUYMH,
00O3HAUYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYJIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUUHY C APYTUMHU BEIMYHMHAMU,
CTPOUTbH IpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWsl DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
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OPUHIUI CYNEPHO3ULHUH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMILYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI'O YHUCEI
IpU SACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
1IaroB C ONOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarty pacyéTHblE 3adaud (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONbB3Ys 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOpsJKa
IPOBENCHHUSI  UCCIENOBAHMS, JEJIaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITBHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3y4yeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3€e, HAOMI0JEHUE CIUIOMIHBIX WU JIMHEHYaThIX CHEKTPOB H3IyUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
bopMyIMpPOBAThH BHIBOJII,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
cCpeqHee 3HAUYCHHE U3MEpAeMON BelduuuHbl ((POKyCHOE paccTOsHUE
cobuparomeit JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHUH C
UCITOJIb30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTb IIyTH OT BPEMEHHU
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P PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HayaJlbHOM CKOPOCTH, MEepuoaa
KOJICOAHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrjia MpejioMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJaTh BBIBOIBI IO
pe3yabpTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3UUECKUX BEJIMYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJCHHs, KECTKOCTh MPYKHUHBI, KOIPPUIUEHT
TPEHUsI CKOJBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YUYEHHBIX (QPU3MUYECKUX MOJIENei:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAaHETapHas MOJEelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/APa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyYEHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CHHUIOMETp, TATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), HCMHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH YYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOCHHUS N300paXKeHHH B IMJIOCKOM 3epKajie U coOuparouiei JMH3e;
OPUBOJUTH  MpUMEpPbl  (HAaXOAWTh WHPOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU JJIs1 oOecrieueHrst 6€301acHOCTH MpU o0palleHuu ¢ npudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pOBbI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYIKAIOILEH CpeEE;
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OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACpKAHUSI B
HHTepHeTe, caMOCTOATENbHO (HOPMYIHPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IOJIy4€HHON MH(OpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHMs, CIPAaBOYHbIE MaTEepHAJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HH(GOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl IPOEKTHOM WM UCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4YETOM OCOOEHHOCTEW ayJIUTOpHUH
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®uszuka u e€ posib B IO3HAHUM OKPY KAIOLIEro MHUpa

11 ®dusuka - HayKa 0 IPUpPoJIe 2 Bubnnorexa [IOK
' Y PHPOA https://m.edso0o.ru/7f416194
bubnnorexa [HOK
1.2 0} 2 1
S https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 ngg;ﬁfgsao 5:3/1;416194
Hroro mo pazneny 6

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa [JOK
' P B https://m.edso0.ru/7f416194
59 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA BEMecTna https://m.edsoo0.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBu:kenne u B3auMoaeiicTBre e
bu6mmorexa [IOK
3.1 M 3
CXAHMHCCROE ABHACHHC https://m.edso0.ru/7f416194
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bu6mmoreka [IOK
32 Hnepuis, Macea, IIOTHOCTS 4 ! https://m.eds00.ru/7f416194
bubmuorexa [JOK
: .B 14 2
33 Cuma. Bugst cut https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznea 4. /laBiienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 flapterne xuaKoCTH > https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4, A
3 TMoChepHoe AaBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U T'a3a HA MOrPYyKEHHOE ; 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTDH. JHEprus
bu6mmoreka [JOK
>1 Paota i MoutocTs 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2 IT 1
> POCTBIC MEXAHHIMBT > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 Mexarueckas sHepris 4 . https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TermoBble siBi1eHus
. bubmuoreka [JOK
11 CrtpoeHue u cBOWCTBA BeLIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3znen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 2 7
OCTOSHIRIH SCKTPHACCIII TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 6) 4
FICKTPOMATHHITHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo paznueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Konrposbuble IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €TI0 10 1 bu6mmoreka [IOK
' OIUCaHUs https://m.edso0.ru/7f41a4a6
bubmuoreka [JOK
12 B i 20 1 3
SAMMOACHCTBHIE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHEL COXpaHEHI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4yeckue KoJed0aHusi M BOJTHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXARHICCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jnen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJTHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 9 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK



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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 a3MOCHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 HcnyckaHue U MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC
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Ne
n/n

Tema ypoka

®u3uka — HayKa O PUPOJE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoaudecTBo 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

duznyeckue BETNYUHbBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaT4nKa
TeMmeparypbl”

Kak ¢usuka u apyrue ecTecTBeHHBIE
HAaYKHU U3Yy4aroT IIPUPOLY.
EcrecTtBeHHOHAYUYHBIN METO/L
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIeIeH

Ypok-uccnenosanue "IIposepka
TUIOTE3bI: JAJTBHOCTD MOJIETA IIAPHKA,
IIyIIEHHOTO TOPU30HTAJIBHO, TEM
Ooublire, yeM OoJblIe BHICOTA ITycKa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a
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Crtpoenue BemectBa. ONbITHI,

bu6mmoreka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
A HHe JHCKD P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmmorexa [JOK
1 Bt https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBsI3b MeXTy CBOWCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
Mexanudeckoe IBIKEHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorera [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocth. EnuHuIEl cCKOpocTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH OBIKEHUS bubmmorera [TOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
15 B3aI/II)MOﬂeﬁCTBHe TerKaK IpUYHHA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00beMa TeJla 0 €ro IIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas paborta «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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IIJIOTHOCTHU TBépI[OFO TCI1a»

Permtenne 3agaud mo reme "IlmoTHOCTE

bubmuorexa [JOK

18 BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopHas paborta «3yueHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanumn) NPy UHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]Ty CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemmenue bubmorera [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cwuna Tsoxecta"”
93 Cuia TsShKeCTH Ha APYTHX IJIaHeTaxX. bubnunorexa [JOK
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Hswmepetie ciu. JlsamomeTp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OAHOM MPSMOH. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0ala70
PaBHOElcTBYIOIIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHoaeiicTByromas cun"
78 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnnorexka [JOK
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHast pabota «3ydeHnune bubmmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
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3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IaBJIEHUS U
XapakTepa COIPUKACAIOLIUXCS
IMOBEPXHOCTEN»

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIOIIEH CHITBI
Pemrenue 3agau mo remam: «Bec

31 tena», «['padhuueckoe nzodpakenue bubnuorexa [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas padboTa no temam:
«MexaHn4yecKkoe JIBMKEHHE, «Macca,

32 IUIOTHOCTEY, «Bec Temay, 1
«I"padrueckoe n300paKeHUE CHID»,

«Cumb»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUIMOCTD

34 JaBJIEHUs Ta3a oT 00bEMa, bubmiorexa LOK

https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
Ilepenaua maBieHUs TBEPABIMU
35 Tenzhfn, )I(Ij[[KOCT)IMI/I u f")aHSaMI/I. 3akoH bubmmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KMAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JICCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau mo teme «Jlapnenue B bu6mmorexa [IOK
JKHUIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOrmmarommuecs cocyabl bubnmnoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Innpapmireckiii npece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emn. [TpudaurHb
CYIIECTBOBAHMSI BO3AYIIHOMN
41 }éﬂl 3 3 Yy bu6mmoreka [IOK
OOOJOTIC M. SABHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTO JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe gaBiieHre https://m.edsoo.ru/ff0azbsa
43 N3mepenune armocepHOTo 1aBICHUS. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(HEPHOTO
44 Ul OT BBI TB?HI:I BHEM bubmorexa HOK
AABIICHIBL O ©° A YPO https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JTABJICHUE HA Pa3JINYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agau no reme
"ATMocdepHoe naBieHue"
€HCTBUE KUIKOCTHU U Ta3a Ha
47 A HB X TeT bubmuorexa [JOK
HOTPYHEHHOS e1o- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas paborta «OnpeneneHue
48 BBITATKUBAIOIIICH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TECJIO, MOTPYKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

o1

52

53

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
onpeseraeHue e€ rpy30no LEMHOCTH"
Pewenue 3anau no remam: «IlnaBanue
cyn0B. Bo3nyxonnaBanuey,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

Mexanudeckas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

54

MomntHocts. EquHUIEI MONITHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonrponsHas pabora o teme
«/laBJIeHHE TBEPABIX TEJ, )KUIKOCTEU
u razoBy / Beepoccuiickas
poBepoyHas paboTa

58

PesepBubIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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59

60

o Teme «JlaBieHue TBEPABIX Tel,
XKUJKOCTEH U ra3oBy» / Becepoccuiickast
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue ycioBrid paBHOBECHS
phIyara

Pemenue 3amay o TemMe «Y CIIOBUSA
paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/ff0a4ffe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddurnmenT mone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«3mepenue KII/ nakinonHoM
TUTOCKOCTHY

0.5

62

63

64

Pemrenne 3agau o teme "Pabora,
mMomtHocth, KIT/1"

MexaHnueckasi JHEpIusl.
KuneTtnueckas 1 noTeHIHaIbHAas
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEeHTaIbHOE OIpeIeTICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHWM TeJa 110 HAKIIOHHOM
MJI0CKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOIITHOCTh. DHEPT U



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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67 PesepBHbIii ypok. Pabora ¢ TekcTamu 1 bubnnoreka [HOK
o TeMe "MexaHuueckoe ABmkeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ TekcTamu
68 o TeMe "Pabota. MoHOCTb. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10 68 4 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
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8 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KalWJUBSIPHOCTb. 1 bubnuotexa [JOK
IToBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypsl CO
8 CKOPOCTBIO TETTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEIa
Y BBIJICTISIEMOTO M TIPH OXJIXKACHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yAEJIbHOW TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBA. Y IeJbHAas TEIJIOTa bubnnorexka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHast bubnnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBJIEHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YIEIbHOW TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumieane. Y nenpHas temiora bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
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22

23

napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCHUMOCTb TEMIIEPATYPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIBLHOW BJIAXKHOCTH BO3yxa"

Pemenue 3amau Ha onpeencHue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurareneii. [laposast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUS

25

26

KIIJI TenmoBoro aBurares.
TerroBeIe ABATATEIN U 3aIIATA
OKpYKarolle cpebl

3aKOH COXpaHEHHUs U IIpEeBpalICHUs
SHEPIrUH B TEIUIOBBIX IPOLECCAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TenaoBnie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BenecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TermoBble ABiIeHud. V3menenne
arperaTtHbIX COCTOSTHUI BermiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IneKTpU3aLUL
TeJ UHIYKIUEN U ITpU
COMPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

o1

BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

39 Hanpsi>keHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIeH
Hocurenu snexTpruueckux 3apsioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToMa

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpAaHEHUS JIEKTPUUECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha npuMeHEHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBHS €r0

36 cyiectBoBanus. cTouHUKH bubnmorexa LOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JIe¥cTBHSI DIIEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3IEKTPUYECKOTO T0JI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKHUI TOK B METaJIJIaX, bubnuoteka [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DneKTpuuecKas 1enb U €€ COCTaBHbIE
JacTH
Cuna Toka. JlaboparopHnas pabota BuGmrorexa 1OK

41 "N3mepenue u peryimpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

52

DJIeKTPUYECKOE HAMPSDKEHHUE.
BoasT™merp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 "U3Mmepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTU CHIIBI

46 TOKa, UIYIIETO Yepe3 pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 IIPaBUJIA CI0KEHUS HANPSHKEHUH NIPH 1 bubmmorexa LIOK
MOCIEA0BATEIILHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa I CUJIBI TOKA MIPU 1 bubmuoreka [IOK

MapayIETbHOM COEUHEHUHN
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

53

Pemenne 3a1a4 Ha IPUMEHCHUC

50 3axkoHa OMa Ut pasIngHoro Bubmaorexa ITOK
UL P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaGoTta u MOILTHOCTH AIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpLI u II\)/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro bubnnorexa [IOK
P " P https.//m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENH U ITIOTPEOUTEIN
53 3ﬂeKTTqueCKoﬁ SHEPIUU B 6];I))IT Bubmorexa ITOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJEHCTBHE
55 VYpok-uccnenosanue "M3yuenne bubnnorexa [HOK
HOJIEW ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMIIM U €ro 3HaYeHue JUIs )KA3HU Ha bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEeKTPUYECKUE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBys. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUIecKHe 3apsIbl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tella U UX 1

B3auMoaecTBusA. [10CTOSTHHBIM
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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59

IpoBepoyHasi pabora

PesepBHelit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro ToOka MarHutHoe
10JI€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopras pabora
"N3yuenue neiicTBUS MarHUTHOTO
T10JIs1 HA POBOAHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
AJEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue u usyueHue
paloThI eKkTpoaBUraTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

64

Onektporereparop. Criocoos
MTOJTYYICHUS MICKTPUICCKOW SHEPTUH.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIEMBIX NCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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1o TeMe "DJNEeKTpUIECcKue u
MarHuTHbIE ABJIeHUS"

KonTponbnas pabota no teme

bubnmoreka [JOK
66 ;f;:;(;};l:lquKHe 1 MArHHTHEIE 1 1 https://m.edsogru/fancb14
67 PesepBHblil ypok. PaboTta ¢ Tekctamu 1 bubmumorexa [IOK
1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ff0accse
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIC SBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

56

9 KIIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
[
JI:;_H Tema ypoxa Bcero Kontpoapirie  Ipaxruteckue f/llj;:eﬂl/lﬂ 22[?;Ez§:;eeﬂbﬂble
padoThI padoThbI pecypebi

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst U MTHOBEHHas 1
CKOPOCTh

5 [IpssmonuHEitHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHIKEHUSI. 1
I'padux ckopocTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHS Tena npu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHHH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne teia. OIbITH 1
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKkpykHOcTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

57

oOparmienus. JInHeiHas U yrioBas

CKOpOCTH
10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 IlepBebiit 3akoH HproTona. Bexktop bubnuoreka [JOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOpelicTByIOIIAsA cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6mmotreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoc%.[ rOu/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue bubmuoreka [IOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cua Tpenus https://m.edSO(])_.I ru/ff0af738
19 Pemenue 3amaa mo teme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Ornpenenenue bubnmnorexa [JOK
K03 dULIEeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuia TSHKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

58

majieHust

VYpoxk-konpepenuus "/IBrmxeHue e

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3ampau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.
AGCOIIOTHO TBEPAOE TETO.
26 PaBsHOBecue TBEPIOrO TENIA C Bubmiorexa OK
. P https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cunbl. LleHTp TskecTn
PaBHOBecue MarepuaibHON TOUYKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOIO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LeHnTp TspKecTn
28 Pemenue 3agau no reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHU4ecKOe IBIKEHUE bubnmorexa HOK
. | ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbhas pabota no teme
| bubnunorexa LIOK
30 MexaHnueckoe IBUKEHHUE. 1
. " https://m.edsoo.ru/ffOb06ec
BsanmoneiicTBue Ten
31 Nmnynbse Tena. Umnynsc cuiibl. 3aKoH bubmuoteka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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COXPAHEHHUs UMITyJIbCa. YTIPYTO€ U
HEyIIPYroe B3aUMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmoreka [IOK
34 Mexanudeckas paboTa U MOITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa cHIIBI TSKECTH, CHIIBI bubnuoreka [{OK
35
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEPIUH U pabOTHI.
IloTenunanpHas HEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUHr https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAHECHUS YHEPTrUm» https://m.edsoo.ru/ff0b12fe
41 KonedarensHOE IBUKEHNUE U €TO but6mmorexa [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ Npy>KUHHBINA

MasiTHHUKH



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJieOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopnas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJIeOaHn i
NPY>KUHHOTO MasTHUKa»

bubnunorexa LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopras pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BOHEL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE
MOIEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexannueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMryecKre BOJTHBI"

3BykK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubmuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIpTpa3Byk u
UHOPa3BYK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmorekxa [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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Teme "3aKOHbI COXpPaHECHMUSI.
Mexannyeckue Koyie0aHus ¥ BOJTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKOHbI COXpaHeHUs. MeXxaHn4ecKue 1
KoJieOaHUs U BOJTHBI"
DNeKTpOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBoilicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Llkana
58 3JE€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 3J1€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bubnnorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIIbI0 MOOHMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJTHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOIZTB cBeTa Bomli)osme CBOICTBA bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pacnpoctp ' https://m.edsoo.ru/ffOb3658
ComHua u JIyHsl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETa
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

62

IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO ]SIPIISSJ_I/I//I;T:J;?S/I; Ob3c5e
OTpaXCHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "Hccrnenoanue
66 3aBUCHMOCTH YIJIa IIPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuiie "Bo3ayx-crekiao""
Ypok-koHpepernus "Vcnoas3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
68 Jlua3zel. OnTudeckas Cuiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenne N300paKeHMI B TMH3AX bubmorexa [JOK
https://m.edsoo.ru/ff0b444a
JlaboparopHast pabota "Ornpenenenue
70 (OKYCHOTO PacCTOSIHUS U olzm/mecxoﬁ brbmmorexa LTOK
S https://m.eds00.ru/ff0b4206
71 Ypok-koupepenius "OnTuyeckue bubnnorexa [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepentus "ledexTs
3penus. Kak coxpanurts 3penue"
Pa3noxxeHue 6enoro ceera B CIEKTp.
74 OnsiTel HetoToHa. Croxenue bu6muoreka [JOK

CIICKTPAJIbHBIX BETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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JlaGopaTopHas padota "OMBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

bub6nmoreka [IOK

75 BOCIPUSATHUIO LIBETA IIPEIMETOB IIPU UX 1 https://m.edsoo.ru/ffc0e2a
HaOJIIOCHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BoiHoBBIE
76 CBOWCTBA CBETA: AUCIIEPCHS, 1
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u MorjoiieHne cBera
79 aromoM. KBaHTbl. JIuHeiuateie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 VYpoxk-nipaktukym "Habmonenue 1 bubmmorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubnmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubmuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoteka [IOK
N3otomnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubnunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
VYpok-koHpepennus "PagunoakTuBHbIE BuGmmorexa LIOK
86 W3IyYeHHS B TIPUPOJIE, METHUIIMHE, 1

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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87

88

SnepHble peakuuu. 3aKOHbI
COXpaHEHHs 3apsiIOBOTO U MacCOBOTO
yHCcel

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MAacChl U YJHEPTUH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3anau no reme "Snepueie
peakuuu"

90

91

92

93

Peakuuu cunTe3a u ieneHus suep.
Nctounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepunas
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyUYEHUN Ha KUBBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHuTHBIE BOJHBI.
KBanToBsbI€ siBeHUS"

KonTponbHas padbota no teme
"DIIEeKTPOMarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBbI€ siBeHNA"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TeroBbie porecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

96

IToBTrOopenue, o6o0mmenue. Pemenne

bu6nunorexa LIOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
97 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycranoBok"
[ToBTOpenue, o6o0mIeHNE.
98 JlaGopaTopHble pabOTEI IO KYPC 1 1 buGnuorexa [IOK
" patop P | ypey https://m.edso0.ru/ff0c2¢52
CBETOBEIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Padora ¢
99 TEKCTAMH 110 TeMe "3aKOHEI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 bubnnorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TeKkcTaMH 110 TeMe "CBETOBEIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHToBasg u 1
sanepHas Gpusmnka"
BIIEE KOJIMYECTBO UACOB I1
OBII] OJ1 CTBO CO O 102 3 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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ITPOBEPAEMBIE TIPEJMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOHM OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

11

1.2

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATHUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIINX JAHHOC (bHSI/I‘ICCKOG SABJICHUC

13

14

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUHA B
OKpY’KalolleM MHpe, B TOM 4YuciIe (U3NYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B YUEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3Ysl (U3MUECKHe BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHUsI U eUHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYNH

1.5

1.6

XapaKkTEepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3ySl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHa © 3allUCHIBaTh €ro MaTEeMaTHYECKOe

BBIPAXKCHUC

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTyallMdl IPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIATL IPUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PU3UYECKHUX SBJICHHUH, (PU3MUECKUX 3aKOHA U

3aKOHOMECPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BETUYMHBI: HA OCHOBE aHAN3a

YCIIOBHUA 3aJayd  3allMCbIBAaTb KpPAaTKOE€ YCIOBHUEC, IIOJACTABIIATH
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1.8

1.9

buznyeckue BeIUYUHBI B POPMYJIIBI U POBOJUTH PAcUEThl, HAXOAUTD
CIIPaBOYHbBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OILICHUBAThH

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHbI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
¢u3nUecKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIJCIATH
poBepsieMoe  MpEANnoiokeHue  (TUmoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYECHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
¢u3MYEeCKUX  CBOWMCTB  Tel:  (pOPMYJIHpPOBAaTH  IPOBEpPSEMbIC
MPENNONIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyTOBaHUs, 3aIMCHIBATH X0/ OTBITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEIIOKECHHOMY IUIAHY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJibTaTaM UCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEpPEHH coOuparhb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOMU

BCJIMYNHBI

1.13

1.14

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH Tmpu paboTe ¢

n1a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPHUHIMIBI  JACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUS HM3Y4YECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX OINHMCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX  SBJICHUN U

Heo0XouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOAUTH TMPHUMEPHl (HAXOAWTh HH(pOpPMAIMIO O MpuUMepax)

MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
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1.16

1.17

1.18

KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B Opr}I(aIOHlefl cpeae

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH(YOPMALIUIO, KOTOpasl SABISETCS NPOTHBOPEUYMBON HIIU

MOET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh npu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAy4YHOINOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrO0  COAEpIkKaHMUS,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetd HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyONUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibpTaTax IPOEKTOB WM YUYEOHBIX HCCIECIOBAHUM, TPU STOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM MOHATUHHBIN anmapaTr Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTallue

1.19

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3ajja4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aZICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, YUUThIBAA MHCHUC

OKPY’KaFOIINX

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUCCKUX SBICHUHA B
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14

1.5

OKpYXarolleM MUpe, B TOM yuciie Gu3NYECKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILLIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYMHBI, TNPH ONHCAHWUU TMPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI ~ CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (OPMYIIHI,
CBA3BIBAIOILME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JOrMYecKUX MLIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pemats pacy€THble 3aauu B 2 — 3 JACWCTBHSI, UCHONB3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEOoOXOoauMBIC Uil €€ PEIICHUs, MPOBOAUTHh PACUYEThl M CPABHHUBATH
MOJIydeHHOE 3HadeHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, 1CJIaTh BBIBOABI

1.9

INPOBOANUTH ONBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble
NPEANIONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  IPEUIOKCHHOTO

000pyI0BaHUs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJHATE TMPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUCM aHAJIOT'OBBIX
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npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHTAThI

U3MEpEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM IIPSAMBIX HW3MEPECHHI:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cienys  IpeUIOKEHHOMY  IJIaHy, (puKcupoBaTh
pe3yabTaThl MOJYYCHHOH 3aBHCUMOCTH B BHJE TAOIHIl U TPaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEeHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst INPENJOKEHHOM HWHCTPYKLUMH, W BBIYMCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA M U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeHd C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAWTh HH(MOpMAIMIO O MpUMepax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATH MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHUN  HAay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC

MaTepuaibl, pecypchl ceTu HHTepHeT; BiameTte npuéMamu




71

KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl WHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTyIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHUE YCTHBIC COOOIICHHUSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIOJIb30BAaTh W3YYCHHBIM NOHATUMHBIN amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTallUEeH

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYNIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jindaTtb SABJICHUA IO ONMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (i)I/I?)I/I'-IeCKOG SIBJICHUEC

13

14

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B YYEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) GUBUUECKUX SBICHUN

ONKCHIBATh W3YyYECHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPH OMHCAHUU TMPABUIIBHO
TPaKTOBaTh  (PU3MUYECKMI  CMBICT  HCHOJB3YEMBIX  BEIIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOTUTH (OPMYJIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0O BEIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIIMYUH
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1.5

XapaKTCpU30BaATH CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKuX IIaroB C MOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bu3nYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3amayd (ONMUparoIiuecs Ha CHCTeMy M3 2 — 3
YpaBHEHMI), HCIONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacué€Thl M OLEHHUBATh PEATUCTHYHOCTh

MOJIy4E€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUUUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MHpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIOIOKEHUE, OLICHNWBATh NPAaBUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOICHHIA U OTIBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
(¢u3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJl OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
OTpesieNisis CpeAHee 3HAUYCHHE H3MepseMOil BennuuHbI (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
HCTIOJIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJIbTaThl
HOJTY4YEHHOH 3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BHJIC TaOIUIN

Fpa(bI/IKOB, ACJIaTh BbIBOJALI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA q)HSI/I‘IeCKI/IX BCJINYHH:
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IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MPEeAJoKEHHOW HHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE NPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIIeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HyKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIO/IB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3a]1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomieit JIMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUs (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHS] HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COAECPKAHUS B CETH
WutepHer, caMocTosTensHO (OpMYIHpYys TOHMCKOBBIM  3arpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBIMOJIHEHMH Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATYpy (U3NYECKOTO COJepKaHUs, CIpPaBOYHBIC
MaTepuansl, pecypchl ceth MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUKA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co31aBaTh COOCTBEHHBIE IHCBMEHHBLIE U YCTHBIC COO6HI€HI/I$I Ha
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OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOTIO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITU
UCCIICJOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ ydEToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Koxa
pasjaena

Kon

JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOILET'O MHUPA

11

1.2

1.3

Odu3uka — Hayka O Tmpupoje. SIBI€HUS NPUPOIbL.
®dusnueckue SABICHUA: MEXaHMYECKHE, TEIUIOBbIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ouznyeckue BenuuyuHbl. M3Mepenne  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

ECTGCTBCHHOHay‘IHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO)ICHI/IC,
IIOCTAaHOBKAa HAYYHOT'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

HAOJIOIaEMOTO ABJIEHUS

1.4

1.5

Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTudeckue pabOTHI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenue pasMepoB MajbIX TEJ.

N3mepenune TemmepaTypbl IPU HNOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
OneIThl,  OKa3bIBAIOIIME  JUCKPETHOE  CTPOEHHUE

BEIECTBA

2.2

JlBwxenue yactuiy BemecTBa. CBsI3b  CKOPOCTH
JIBWKEHUSI YacTULl € TeMmmepaTrypoil. bpoyHoBckoe

nBUKeHHe, Tuddy3us

2.3

BzaunmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC

2.4

AFpeFaTHLIC COCTOSAHUA BCHIIECTBA: CTPOCHUC TIa30B,

KUIKOCTEH ©  TBEPABIX  (KPUCTAUTMYECKUX)  Tell.
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BzaunMocBs3b MCKOY CBOMCTBaMU BCIICCTB B PAa3HBIX

arpe€raTHbIX COCTOSHHAX M HUX ATOMHO-MOJICKYJISIPHBIM

CTpOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
26 HCIIOIb30BaHUEM (oTorpaduii).

OnBITHI 10 HAOJIOICHUIO TEILIOBOTO PACIIUPCHISI Ta30B.
OnsbIThI 1o OOHapyKEHHIO JnecTBUS CHUII

MOJIEKYJIAPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHHE. PaBHOMEpHOE 31
' HEpPaBHOMEPHOE IBUKECHUE
3.9 Ckopocte. CpenHsii CKOpOCTb HpPHU HEPABHOMEPHOM
' NBUKEHUH. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJI B €UHHIIE 00bEMA BEILIECTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. V3mepenue cuibl ¢
' MIOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
35 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 Crnoxxenue cui, HaNpaBICHHBIX [0 OJHON IPSIMOM.
' PaBHOElcTBYIOIIIASA CHIT
[IpakTrueckue pabOTHI:
OnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBHIKEHUS
3.10 (mmapuka B JKHIKOCTH, MOJEIH  AJICKTPHYECKOTO

aBTOMOOWIIE M Tak janee). OmnpenencHue cpenHe

CKOPOCTH CKOJBXEHHUS Opycka WIM IIapuka [0
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HAaKJIOHHOM  TuiocKkocTH. OmpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTsbKeHus (aedopmaiuu) mpy>KUHBI OT
MPUIOKEHHONW  Cuibl.  OMBITBI, JIEMOHCTPHUPYIOIIKE
3aBUCHUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tejla U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEH

dusnueckue SBICHUSA B npupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIMKM CKOPOCTSIMH B JKUBOM U HEXHUBOH MPHUPOJE,
JIEWCTBHE CUITBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHunueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI

TABJIEHUE TBEP/IBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenne TtBEporo tena. CrocoObl YMEHBLICHUS U

1 yYBEJIMYEHUS 1aBIICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEMIEPATypPbI
13 [lepenaya naBneHus TBEPABIMHU TellaMU, KHUAKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCHMOCTh  JIaBJIGHUS OKHJKOCTH OT  TJyOWHBI.
4.4 Iunpocratuueckuii napagokc. CooOIIarmuecs: cocyasbl.
M'uapaBnuyueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasiieHue. [Ipuuunsl
A5 CYIIIECTBOBaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
A6 N3mepenue armocdepHoro npapneHus. [lpuGopsl mmns
' U3MEPEHUS aTMOC(EPHOTO JIaBICHUS
JlelictBue XUAKOCTHM M Ta3a Ha IOTIPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [LnaBanue ten. Bo3ayxoruaBanue
[MpakTudeckue pabOTHI:
49 HccnenoBanme 3aBUCUMOCTH Beca Tella B BOJE OT

o0béMa TMOTpPYKEHHOM B IKUAKOCTH YacTH Tela.

OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha




78

4.10

411

TEI0,  MOrpyx’€éHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CHJIbI, JCHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMaA
NOrPYKEHHOU B JKMJIKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeoMerpa WU
KOHCTPYMPOBAaHHME  JIOAKM W OmpeaeseHue  eé

rpy3onoab €MHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOT0 JIaBJICHUSI HAa )KUBOW OPraHU3M, IJIABAHHE

pBIO

TexHuyeckue yCTpoiCcTBa: coOOOUIAIOMIMECS COCYIbL,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanuveckas MOITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' TUTOCKOCTH. [IpaBmito paBHOBECHsI ppryara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY M TEXHHKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHWuecKas SHeprus. 3aKOH H3MEHEHHs H
' COXpaHEHHS MEXaHUYECKOH dHEPTHH
[IpakTrueckue pabOTHI:
Omnpenenenue pabOTHI CHIIBI TPEHUSI IPU PaBHOMEPHOM
5.9 JNBIDKEHUHM Tela 10 TOPU30HTAIBHOW MOBEPXHOCTH.

HccnenoBanne  ycinoBUMl ~ paBHOBeCUs — phlyara.

N3amepenne KIIJ HakioHHOW mmockoctH. W3ydenue
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3aKOHAa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeIIoBeKa
TexHuuyeckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBYKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KUIIACC
Kox Kon
IIpoBepsieMble 3J1eMeHTHI COeP KAHMS
pasaena 3JIEeMEHTA
TEITJIOBBIE SIBJIEHM A
OCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHHS BemiecTBa. Macca ©  pa3Mepbl
' Moyiekysd.  OmBITBI, TOATBEPKIAIONINE  OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHOKUHETUIECKON TEOPUH
Monenn  TBEPAOTO, IJKUIKOTO W Ta3000pa3sHOTo
6.2 coctosiHMI BemiecTBa. Kpucramnumdeckue u amopdHbIe
Tena
OObsicHEHHE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHUECKON
TEOpUHU
6
6.4 CMauuBaHUE W KaWLISIPHBIC SIBICHUS
6.5 TermoBoe pacuMpeHne U cKaTHe
56 Temmepatypa. CBsi3pb TeMIEpaTypbl CO CKOPOCTHIO
' TEIJIOBOTO JIBHKCHUS YaCTHI]
6.7 BuyTtpennss sueprus. CriocoObl n3MEeHEHUsI BHyTpEeHHEH
' SHEPTUU: TEeIUIoNepeaada U COBEPIICHNE pabOThI
6.8 Bunpl Temmonepenayn: TEMJIOMPOBOIHOCTh, KOHBEKIIUS,
' W3ITydeHUe
KomuuectBo  TemmoThl.  YaenbHas — TEIJIOEMKOCTh
6.9
BeIlIECTBA
6.10 TenmooOMeH © TEIIOBOE paBHOBECHE. YpaBHEHHE




80

TEIIOBOro OajaHca

IInaBnenue u OTBCPACBAHUE KPHUCTATINIMYCCKHUX BCILICCTB.

o1 VY nenbHas TEII0TA IIABICHUS
[TapooOpa3zoBanue ©  KoHAeHcamus.  McmapeHnue.
6.12 Kunenue. VYaenbHas  Temiota  mapooOpa3oOBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(EPHOTO
JIaBJICHHS
6.13 BrnaxHocTs BO31yxa
6.14 DHeprus TOIMBa. Y IeJabHas TEII0Ta CrOpaHus
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIUIOBOr0 JBHUraTeld. TeIIoBble JBUTraTEIM U 3alluTa
OKpYKaroIlel CpeJibl
3aKOoH COXpaHEHHUS U MPEBPAIIECHUS SHEPTHH B TEIJIOBBIX
6.16
nporeccax
[IpakTuueckue padbOTHI:
OnbIThI o OOHapyKEHHIO JICHCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOMN
COJIU WJTU caxapa.
OMnbITH IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
JKAJIKOCTEN U TBEPJBIX TEIL.
Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MIMTPHIIA.
6.17 OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCThH JIaBJICHHS

BO3/IyXa OT €ro 00bEMa 1 HarpeBaHUs WIN OXJIAXKICHHUS.
[IpoBepka ruMOTE3bl JMUHEWHONW 3aBUCUMOCTH JJIMHBI
CTONOMKAa KHUJIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPHI.

Habmtonenne u3MeHeHUs] BHYTPEHHEW SHEpruM Tejla B
pesynLTaTe T€HJIOH€p€I[a‘II/I nu paGOTLI BHCIIHUX CHII.
I/ICCHCILOBaHI/Ie SABJICHUSA TCHHOOGMeHa HpI/I CMCIIIMBAHUN
XOJIOJTHOW U TOpsTYE€il BOJIBI.

OHpCILCJ’ICHI/IC KOJIN4YeCTBA  TCIJIOTBHI, IIOJTYYCHHOI'O
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6.18

6.19

BOJIOM IpU TEIUIOOOMEHE C HArpeTbiM METaUIMYeCKUM
LIUJIAHIAPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BEILLIECTBA.
HccnenoBanue mporecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OmnpeneneHue yaelIbHON TEILIOTHI IIABICHUS JIbJA.

Ouznyeckue SBICHHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHUE U KalWULIPHbIE SIBJIEHUS B IPHUPOAE,
KpUCTaJIJIbl B IIpUpoae, uznyyenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHuueckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOPaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsiioB
BsaumoneiictBue 3apsbkeHHbIX Ten.  3akoH  Kyona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX T OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. lIpyHOUnD cynepno3suuuu 3JIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn »siexTpuueckux 3apsAaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKA

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKUH  TOK.  YCJIOBHA  CYyIECTBOBaHMS

' 3JIEKTPUYECKOT0 TOKA. ICTOUHMKY IIOCTOSIHHOIO TOKA
27 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
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KHUIKOCTAX U Ira3dax

Onektpuyeckas uenb. Cuia TokKa. IJNEKTPUYECKOE

7.8

HaIpshKEHUe

ConpotuieHue MPOBOJIHUKA. VneapHOE
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenbHOE W NapajyieIbHOE  COEIUHEHUE
7.11

MIPOBOIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DNeKTpUYecKue Henu U MOTPEOUTENH DIEKTPHUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanue

[TocTostHHbIE MarHuThl. B3aumoneicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarnutHoe mone. MarHutHoe Tone 3eMiId U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJ€ PIEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
7.17

AJIEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCTIOpTe

Onbitel ®Papanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

nHaykund. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJIyYEHUSs
7.19 BJIEKTPUYECKON SHEPIum. DIIEKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnpIThl 10 HAOTIOACHUIO PJIEKTPU3ALUU TENl UHIYKLIHEH
7.20 Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue AeWCTBUS 3IEKTPUYECKOrO IIOJIs  HA

MNPOBOAHUKH U NUBJICKTPUKH.
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COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue u perynupoBaHie HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTOpE.

OnbIThI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONEPEYHOro CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TpU
MOCIIEZIOBATEIbHOM COEIMHEHUU JABYX PE3HCTOPOB.
[IpoBepka mpaBuia As CHIbI TOKa MpU MapaieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
ANEKTPUYECKOTO TOKa, WIYLIEro 4Yepe3 Pe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIEIIIEMON Ha pe3ucTtope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, WAYIIEro 4Yepe3 JaMIO4Ky, OT HampsKeHHs
Ha Hell. Onpenenenue KITJI narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJIEHCTBHS TOCTOSHHBIX MAarHHMTOB.
W3ydeHne MarHUTHOTO TOJIsi TOCTOSIHHBIX MarHUTOB MPH
ux o0beAWMHEHWHM ©  pasneneHuu. VccimemoBanue
JEHCTBHS 3JIEKTPUUYECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKH C TOKOM M MarHUTa OT CHJIbI
TOKa MW HaIIpaBJICHUA TOKa B KaTyIIKE. I/IsyquI/Ie

HCﬁCTBHﬂ MAargHMuTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue u H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICOIOBAHHUIO SABJICHUS 3JI€KTpOMaFHPITHOI>'I HHAYKIOWHA:
HUCCICOOBAaHUC W3MCHEHHMI 3HAYeHHUS U HaIpaBJICHUA

WHAYKIUOHHOI'O TOKa
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7.21

7.22

@usnueckue SBICHHS B IPUPOJE: DIECKTPUUYECKHE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeild MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA JUISl )KU3HU Ha 3eMile, MOJISIPHOE

CHUSIHHC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JIBWXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUXKEHHS

8.3 PaBHOMEpHOE NPAMOTMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimonuneitHoe amxeHue. CpemHsis

8.4 W MTHOBEHHasi CKOpPOCTb Te€ja IMpU HEPaBHOMEPHOM
JIBUKCHHAH

8 85 Yckopenue. PaBHOyCKOpEeHHOE NPSAMOJIMHENHOE
' JBUKEHUE

8.6 CBobOoanoe nagenue. OneITh [ anunes
PaBHOMepHOE nBMXKEHHME MO OKpyXHOCTU. llepuon u

8.7 gacToTra oOpareHus. JIMHeWHas W yrioBas CKOPOCTH.
[leHTpOCTpEMUTEIEHOE YCKOPEHUE

8.8 Ilepssiii 3akoH HploToHA

8.9 BTtopoii 3akon HeroToHa

8.10 Tpertwnii 3akon HeroToHa
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8.11 [IpuHIUIT Cynepro3uIuu CHIT
8.12 Cwuuita ynpyroctu. 3akoH ['yka
513 Cuna TpeHMsl: cuJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' MOKOS, IPYTHE BUJIBI TPEHHUS
514 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaieHUs
8.15 Jewxenne  mmaHer  Bokpyr  Comnma.  IlepBas
' KOCMHYECKasi CKOpOCThb. HeBecoMOoCTh 1 meperpy3ku
PaBHOBecue marepuaibHON TOUKH. AGCOIIOTHO TBEPI0E
8.16
TEJo
8.17 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpateHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nwmnynbe Tena. 3Menenue ummyibca. MITysibe cuitbt
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunueckas paboTa U MOILIHOCTb
8.9 PabGora cun Tsxectw, ynpyroctd, TpeHus. CBA3b
' SHEpPruu 1 paboThl
893 [lorennuaneHast »Heprus Tena, TMOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas SHEPTUs CKATON TPYKUHbBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUsS Opycka
WIA JBWDKEHHUS IMapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tela NMpU PaBHOYCKOPEHHOM
827 JIBYDKEHUH 110 HAKJIOHHOW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HauyalbHOW CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAdyaJbHOW CKOPOCTH IYTH OTHOCSTCS

Kak piang HEUETHBIX Yuceisi, TO COOTBCTCTBYIOIHC
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MIPOMEKYTKH BPEMEHHU OJITMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMalbHOro namieHus. OrmnpeneneHue
kodpduimeHTa TpeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTH TpYXHHBL. OnpezeneHue pabOThl  CHIIBI
TPEHUS. TIPU PAaBHOMEPHOM JIBXKCHMH Tella TI0
TOpPH3OHTAILHOW TOoBepXHOCTU. Ormpenenenue padboThI
CWIBl  yOpPYrocTM  Ipu  HOAbEME  Ipy3a  C
WCIOJIb30BAHUEM  HEMOJABIDKHOTO M TOJBHXKHOTO

0JIOKOB

duznyeckue SBICHUS B npupoac: MPUINBLEI U OTJIMBBI,

8.28 nBUKeHue I1uiaHeT COJHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBU>)KEHUE KUBBIX OPTaHU3MOB
8.99 TexHuyeckue  yCTpOMCTBA:  CHOUIAOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHbBIE XapaKTCPUCTHUKU

o1 KOJIeOaHUM: TIepPHO/I, YaCTOTa, aMILIUTY 1a
9.2 Marematnueckuit 151 pY>KUHHBIN MasITHUKHU.
' [IpeBparenue s3Hepruu npu KosaedaTenbHOM ABHKEHNUN
93 3aryxatomue koyieOaHus. BbIHYXIeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXaHUYECKUX BOJIH.
0.4 [IpononpHble M TONepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHue 3ByKa
9.6 WNudpas3Byk u yapTpazByK
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH
97 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH
NIPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TepuUoja  KoyeOaHUMA




10

11

87

MOJIBEIIEHHOI0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHoJa  KoJieOaHWi
IPY>KMHHOTO MasATHUKa OT Maccel Tpy3a. I[IpoBepka
HE3aBUCHMOCTH nepuosa KoseOaHuin rpys3a,
MOJIBEIIEHHOI0 K HHUTH, OT MAaccChl Ipy3a U KECTKOCTU
npyxunbl. i3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnuecKue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHuueckue yCTpPOHCTBA: 3XOJOT, HCHOIH30BAHUE
' yJIBTPa3ByKa B ObITY M TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37eKTPOMarHUTHBIX BOJIH
102 OnekTpoMarHutHas npupoaa csera. CKOpocTh cBera.
' BosHOBEBIE CBOlICTBA CBETa
[IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOMCTB  JJEKTPOMarHMTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBHe BUJUMOTO, yIIBbTPadroIeTOBOTO "
PEHTTCHOBCKOTO W3ITyYeHUN
106 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBGBIE ABJIEHUA
111 JlyueBast mozens cBeta. MicTOUHMKYM cBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKeHUS
' cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHHS CBETA.
' IlonmHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop ydeit B IMH3E
11.6 Ontuyeckast cucrema Qoroarnmnapara, MHUKPOCKONa M
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TCJIECKOIIa

I'maz kak onTHdeckas CHCTEMA. BHHSOPYKOCTB u

11.7
JAJIbBHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
' CrnosxeHue CieKTpajJbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue padboTHI:
HccnenoBanne  3aBUCHUMOCTM  yrja  OTPaKEHMUs
CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
N3ydenue xapakTEepUCTHK H300paXeHHs MpeaMeTa B
IJIOCKOM 3epKajie.
HccnenoBanne  3aBUCHUMOCTH  yIjla  NPEIOMIICHHUS
CBETOBOTI'O JIy4a OT yrJja MaJieHusl Ha TPaHUIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenue n300pakeHHWl C TOMOIIBIO COOHMpArOIIei
JIUH3BI.
Omnpenenenre (QOKYCHOrO pacCTOSIHUS M ONTHYECKOMH
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnBITHI IO PA3JIOKEHHUIO OEIOro CBETa B CHEKTP.
OneIThl MO BOCHPUSITHIO I[BETAa MPEAMETOB NpPU HX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
®duznyeckue sBIeHUs B npupoje: 3atMeHuss ConHua u
11.10 JIyHbl, 11BE€Ta TEJ, ONTHUYECKHE SBJICHHS B aTMmocdepe
(uBeT HEOa, pedpakiius, paxyra, MUPax)
1111 Texauueckue YCTpOWCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHerapHas MoOJENb aTOMa.
' Mogens aroma bopa
199 Hcnyckanme u morjouieHre cBeTa aToMoM. KBaHTBHI
12 ' JIuHeiuaTele CIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3nyYeHHs
154 Ctpoenne artomHoro szapa. HykinoHHas Mopenb
' aTOMHOTO sapa. M3oTonsl
12.5 PagnoaktuBubeie npespamenud. Ilepuon nomypacnana
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ATOMHBIX AAEP

SnepHble peakuuu. 3aKOHBI COXpAaHEHUS 3apsSI0BOrO U

12.6
MaccOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u aenenus anep. MIcTouHUKM 3HEPrUM
' CouHiia 1 3831
129 Snepnas osHepretuka. JlelicTBUE  pagMOAKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGnroneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB
W3ITy4eHUSI.
12.10
HccnenoBanne TPEeKOB: M3MEPEHHUE SHEPTUU YACTHULIBI
10 TOPMO3HOMY Iy TH (110 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
®usnyeckue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
paauoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE W3JIyYEHHE NPUPOJIHBIX MHHEPAJIOB,
NEICTBUE PpAJUOAaKTUBHBIX M3IYyYEHHM HAa OpraHu3M
YeJioBeKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUN U MX POJIU B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH HpUPOAbI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh sIBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpyXaromeM MHPE, BbIACTIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'Ia,I[CHI/IC OCHOBaMH ITOHATHMHOI'O arraapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJI PCIICHUA y‘-Ie6HLIX 3aaa4,
YMCHUC XapaKTCPpU30BaATb CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONIB3YS QyHIAMEHTAIBHBIC U AMITUPUIECKHE 3aKOHBI

YMeHne onmceBaTh HN3YYCHHBIC CBOMCTBA TeI U (bI/ISI/I'-IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCIIMYHHBI

BraneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4ETOM
coOuo/IeHHsI TTpaBUil 0€30MacHOro Tpyna: HaONoeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY

U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XOJ
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OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHUH (PU3MUECKUX BEITHMUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPaTh
DKCIIEPUMEHTAIBHYI0 YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAJIM3UPOBATH IIOJYYEHHBIE PE3YJIBTAThI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAIBHBIX  HCCIIECJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJIE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPELIHOCTH, J€JIaTh BHIBOJIbI IO PE3yIbTaTaM

HUCCICI0BaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbsSICHEHUS (PU3UYECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4Yucjlie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yUEHHBIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenne pemarbh pacu€TtHble 3aaun (Ha 0aze 2 — 3 ypaBHEHHIA),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3bIBaOIIME (pU3UYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOE€ YCJIOBHC 3aJayiu,
BBISBJISITh HEAOCTAIONINE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIC I €€ PeIlIeHHUs, UCTOIb30BaTh CIIPABOYHbBIE JaHHBIC,
MPOBOJIUTh PAcUy€Thl U OLIEHUBATh PEAIUCTUYHOCTH IOJYYEHHOIO
3HayeHUs (PU3MUECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUUA 3aJa4n

VYMeHHe XapakTepH30BaTh TPHHIMIBI  JEHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TEXHOJOTUYECKUX IPOLECCOB MO UX OMMCAHUIO, UCTIONB3Ys 3HAHHS O
CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXoauMble (PHU3HNUECKUe

3aKOHOMECPHOCTH
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10

11

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111 oOecriedyeHHss O€30HMacHOCTH — NPHU
oOpamieHud ¢ OBITOBBIMH ~ TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXKAlOIIEH cpene; MOHUMAaHUE
HEOOXOIMMOCTH TMPHUMEHEHHS JOCTHKCHUHA (U3UKH W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(U3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
MOJTy9eHHOW WHQOpPMAIIMM HAa OCHOBE UMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IpHU
BBINTOJIHEHUH YYEOHBIX 33/IaHUil HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(bU3MYECKOTO CONEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WutepHer; BuameHue 0a30BBIMH  HABBIKAMH — IIpeoOpa3oBaHUs
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIYyl; yMEHHUE
co3laBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kona IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 MEXAHUWYECKUE SIBJIEHUA
11 Mexannueckoe JnBMkeHuHe. MarepuanbHas Touka. (Cucrema  OTcuéra.
- OTHOCHUTECILHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. Cpennsisi ckopocTh. Dopmyna 1jis
1.2 BBIYHCIICHHS CPEeIHEH ckopocTu: V = S/t
PaBHOMepHOE NpsMOJIMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJAMHATHI Tejia OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUXKEHUS:
13 x(7)=x, +vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsI MPOCKIUH CKOPOCTHU, MPOSKIIMH
NepEeMENICHHs, IyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIKEHUN
3aBUCUMOCTh KOOpPJWHATHI Tela OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBU>KEHHUS:
7
Sf) =vo, #i+ay* ;
2
@opMysbl I MPOEKUMU TMEPEMELIEHUs, MPOEKIMH CKOPOCTH U TMPOEKLIHUH
YCKOPEHUS TIPU PaBHOYCKOPEHHOM TPSIMOJIMHEUHOM JBUKEHUU:
2
14 .sx(r)=vﬂx-r+ax-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduiku 3aBUCUMOCTH OT BpPEMEHH JUIsl TPOEKIHMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, MPOEKIUU TIEepEeMEUICHUs], KOOPAUHATHI MpPU PaBHOYCKOPEHHOM
MPSAMOJIMHETHOM JBUKCHUU
CBobomnoe manenune. DOpMyJIbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJIEHUE Tea TI0
L5 BEePTHKAIH (JBIKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s MPOEKLUUU YCKOPEHHS,

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAJCHUM Tejla 110




94

BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpocTtpeMurenbHoe  yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

1.6 yckopeHus. @opmya 1 BBIYUCIIEHUS YCKOPEHUS:
2
a. — v
" R
®dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaILCHU:
V= 1
T
Macca. IInotHocTh BemecTBa. @opmyia A BBIYUCIEHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. ClokeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJIa U BEKTOpa CUIIbI, AEUCTBYIOLIEH Ha
TEJI0
Bzaumopericteue Ten. Tperuit 3akoH HproToHa:
1.11 F p I _F-l—ﬂ
112 TpeHne nokos u TpeHUe CKoabxkeHUs. DopMyna [ BEIYUCICHUS MOIYJIS CHIIBI

TPCHUS CKOJILXKXCHUA:
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1.13

1.14

F_=pn-N

Hedbopmaruss tena. Yupyrue W Heymnpyrue nedopmanuu. 3aKOH yHOPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

My -1
F=G-—1_2
R
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyia 1715 BBIYMCIEHUS CUJIbI TSKECTH BOIM3M MOBEpXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Comnnua. IlepBas kocMudeckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHA.
D=mi
I/IMHy.]'ILC cucTeMbl Tell. MI3MeHeHune HUMITYJIbCA. I/IMHy.]'IBC CHUJIBI
3akoH COXPAHCHUS UMITYJIbCA JIS BaMKHYTOﬁ CHUCTCMBI TCII.
p=myly +m, U, =const

PeaxTtuBHOE NBUXKEHHUE

1.17

1.18

Mexanunueckas padota. @opmyra it BEIYUCICHUS PaOOThI CUJTBI:

A=Fsooso

Mexannueckass MOIITHOCTD:

n=4
I

Kunernueckas u MOTCHIHAaJIbHAas SHCPIrus. d)opMyJIa JJII BBIYHMCIICHU S

KUHETUYECKON DHEPIUu:

HE_)E
Ep=—r

Teopema o kuHeTHueckou s3Heprun. Gopmyiia g BBIYUCICHUS TOTCHIUAIBHON
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OHCPIrum T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEpPIui:

E=E;+E p
1.19 .
3aKOH COXpaHEHUs1 MeXaHU4eCcKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPaHEHUS
MEXaHUYECKOM YHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBbI. «30JI0TO€ MPABUIIO» MEXAHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoaABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[laBiienue TBEpIOTO TENIA.
@dopmyra 11 BBIYMCIICHUS TABJICHUS TBEPIOTO Tena:
- F
5
191 JlaBienue raza. ATMOcepHOE aBICHHE.
['uapocTtaTudeckoe naBjieHUe BHYTPH KUIKOCTH.
®opmyra sl BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
D=pgh+Pyy,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIECH CHUJIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTh HJIM Ias3:
1.23

Foug =pgV

Ycnosue nnaBanus Tena. [lmaBanue CYI0B 1 BO3AYyXOIlJIaBaAHHUEC
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1.24

MexaHnueckue KoJieOaHMS. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIe0aHui.

dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUO]] KOIEOaHUI:

1.25

1.26

1.27

Marematnueckuii ¥ TNPYKUHHBIM MasTHUKM. [IpeBpaiieHue sHepruu npu

K0J1e0aTeIbHOM JABHXKEHUU
3aryxaromue konebanus. Beinyxennslie konedanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

1.29

3BYK. FpOMKOCTI: MU BBICOTa 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI Ha TI'paHUIIC
IByX cpenl. MH(pa3ByK U yIbTpa3BykK

Ilpaxmuueckue pabomol

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KOd(PPUIEeHTa TPEHUS CKOIBXKEHUS; paOdOThl CHIIBI TPEHHS, CHIIbI
YIOPYTOCTH; CpeAHEH CKOPOCTH JBWIKEHHSA OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
yCKOpeHHs Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa Koje0aHnii MaTeMaTHYECKOTO MasATHHUKA, YaCTOTbl HW TICpUOJa
KoJie0aHU MPYKUHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YOPYrOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
6510ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
61o0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEJOBOM CHIIBI OT 00BbEMa MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUITbI
OT MACCHhI T€J1a, CUJIbI TPCHUSA CKOJIBXKCHUSA OT CHUJIbI HOPMAJIBHOT'O AaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NIPYXHHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHHUsT Opycka OT yrijla HakJIOHA HAmpaBIISIONICH;
nepuoAa (4acToThl) KoiieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUOAa
Kojie0aHUM MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
HCCJIICAOBAHUC HC3aBUCHUMOCTU IICpHUOa KOJIGGaHI/Iﬁ HHUTSAHOI'O MasaTHUKa OT

Mmacchl rpy3a. [IpoBepka yciioBHsl paBHOBECHS phlyara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,
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PEaKTUBHOE IBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEI0BEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS HA >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICCHHUE, CEICMMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTYMKU IIOJIOKEHUS, PACCTOSHUSA U
YCKOPEHUS, AVUHAMOMETD, IOAIIMUIIHUKM, PAKEThbl, pbIYar, IIOABUKHBIM U

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOAOIPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOW HAcoOC, apeoMeTp, 3XO0JIOT,
MCIIOJIb30BaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BelecTBa. Mojienu TBEPIOTro, KUAKOTO M Ia3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammmuecknue n amop¢HbIe Tena

55 JIBuxenne yactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temrneparypoil. bBpoyHoBckoe nBuxenue, tudpdysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

26 Buyrtpennsist sHeprus. PabGora u Teruomepenada Kak CIOCOOBI H3MEHEHUS

' BHYTpPEHHEN 3HEPTUU

2.7 Bunps! rennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, NU3ITyUYEHUE
Harpesanue wu oxnaxnenue ten. KommdectBo  TemyioTsl.  YjaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUsS PHEPrMHM B TEIUIOBBIX MpOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
0 +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruud B MpoIEecce

210 ucnapeHuss U KoHjaeHcauuu. KuneHue SKUOKOCTH. YJelbHas TerioTa

napooOpazoBanus: L = Q/m
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2.11

2.12

BnaxnocTtn BO3yXa

[InaBnenue u kpucraumzanus. V3MeHeHHe BHYTpEHHEH SHEPruUd MpH

IJIaBJICHUU U KPpUCTAJIM3AallH. YILCJIBHaSI TCILIOTA I1JIaBJICHUA:

2.13

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

q=Q/m

2.14

[Mpunnmns! paboTs! TeroBbix apurarenei. KIT/I teruioBoro apurarens

2.15

2.16

2.17

Ipaxmuueckue pabomul

H3mepenue yaenbHOM TEIUIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYK ONYIIEH HAarperbld UWIUHIP; KOJIWYECTBA TEIUIOTHI,
OT/JIAHHOT'O0 HArpeThbiM LMJIMHIPOM, MOCIE ONYCKaHHUS €ro B BOJY KOMHATHOU
TeMIEPaTypbl; OTHOCUTEJIBHOW BJIAXHOCTU BO3AYXa; YIEIbHOW TEIUIOTHI
IJIaBJIeHUs Jpja. MccnenoBaHuMe M3MEHEHMS TEMIIEpATypbl  BOABI  IPU
pPa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa IMPU CMEIIMBAHUU XOJIOTHOU W

FOqueﬁ BOJBI; ITpO1IeCCa UCITAPCHUSA

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B NPHUPOJE, KPUCTAILIBI B MpHUpoae, uznyueHue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KalWUISAPbl, IPUMEPB] UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpMOMETp, NaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. [[Ba BUa 3MeKTPUYECKUX 3apsa0B

3.2
3.3

B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

3.4

Onexktpuueckoe mnone. HanpsxéHHocTh anekTpudeckoro mnois. IIpuHiun

CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsgoB. JlelicTBHE SIEKTPUYECKOrOo TMOJs Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH
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[TocTosiHHBIN A7eKTpUYEeCKUl TOK. JlecTBUS 3nekTprudyeckoro Toka. Cuiia Toka.

Hanpsxenue.
3.6 I=qg/t,U=Alq
DIIEKTPUUYECKOE COTIPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma ais yuyactka snekrpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
39 [TapaenpHOE COeTMHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CwmenianHble COETMHEHUS! TPOBOIHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenmna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE IMOJI€ OPSIMOTO MPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW WHIYKIIMH
313 MaruntHoe T1I0JIe TOCTOSHHOTO MarHmTa. B3amMojeicTBHEe TOCTOSHHBIX
MarHuToOB
3.14 JleiicTBre MarHUTHOT'O MOJIS1 HA MPOBOJIHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHON nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3IEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
316 AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B MPOBOJHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHs] Ha KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IMIPOBOJHUKA, IJIOIIAAN €TO MOICPCUHOTO CCUCHUA U




101

YZI€IbHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuna Jyuist ANEKTPUYECKOTO HAIPSDKEHUS MPU MOCIEI0BATEILHOM
COEMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI DJIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue A61eHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE ToJie 3eMiiu, Apeid MOoI0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  OSHEPruu, DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPONPUOOPHI (mpumepsI), AJIEKTPUYECKUE
PEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojienb cBeta. [IpsiMOTMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Tpenomnienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xox syueit B nuH3e. PoKycHOe paccTosHHME JUH3bL. ONTHUECKas Cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuueckue pabomul
N3mepenue onrtuyeckoil cuibl coOuparouieil JuH3bI; (OKYCHOTO PACCTOSIHUS
cobuparonieid JMH3bI (MO CBOMCTBY paBEHCTBa pa3MepoOB TIpeaAMeTa U
N300paKeHMsI, KOT/Ia MpeIMeT PACIoOJOXKEeH B JBOWHOM (OKYycCe), IMOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
WccnenoBanue cBoiCTBA M300pakeHUS, TIOTYICHHOTO C IIOMOIIBIO0 COOMPAFOIIIEH
JUH3Bl; W3MEHEHHs (OKYCHOTO pAcCTOSHHMS JABYX CIIO)KEHHBIX  JIMH3;
3aBHCUMOCTH yTJIa MPEJIOMIICHHUSI CBETOBOTO JIyda OT yTIJjla MaJeHUS Ha TPaHHIIS
«BO3JIyX — CTEKIIO»
3.7 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' ONTHYECKHUE SIBJICHUS B aTMOocdepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
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PannoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [nanerapuas Moens aToma

4.3 CocraB aToMHOrO sigpa. M30ToIEI

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE W3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paiMOaKTUBHBIX U3TYyUCHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIMBHUYaJIbHBIN JT03UMETpP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa
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YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

1) ®uszuka: 7-i knacc: O0a30BbIl ypOBEHb: YUYEOHUK; 3-€¢ H3JaHUE,
nepepadotanHoe / [Teperimkun .M., UBanos A.W. — M.: IIpocBemenue, 2024;

2) ®usumka: 8-i kiacc: 0a30BBIA ypOBEHb: YyueOHUK; 3-¢ u3AaHue,
nepepaboranHoe / [leprimikun .M., UBanoB A.W. — M.: [Ipocsemienue, 2024;

3) ®wusuka: 9-ii kmacc: 0a30BbBIM ypOBEHb: YUYeOHUK; 3-¢ u3AaHHe,
nepepaboranHoe / Ileppimkua U.M., I'ythuk E.M., MBanos A.U. u ap. — M.:
[Tpoceemenne, 2024,

METO/IUYECKHUE MATEPHUAJIbI JJIs1 YYUTEJIA

1) I'pomiieBa O.1. KoHTposibHBIE M CaMOCTOSTEIbHBIC PaOOTHI 1O (QHU3UKE. 7
kinacc: k yueOHuky A.B. Ileppimkuna «®uszuka. 7 kmacey. ®I'OC (k HOBOMY
yueOHUKY). — M.: U3marenbctBO «JK3amen», 2020. — 112 c.;

2) I'pomiieBa O.M. KOHTpOJIBHBIE U CAMOCTOSITENIbHBIE paOOTHI IO (GHU3MKe. 8
kiacc: k yueonuky A.B. IlepsimiknHa «®usuka. 8 wiacey. I'OC (k HOBOMY
yueOHUKY). — M.: U3narenbcTBO «OK3amen», 2020. — 128 c.;

3) I'pomrieBa O.M. KOHTpOJIBHBIC B CaMOCTOSITSIIBHBIC pa0OTHI IO (U3MKE. 9
kiacc: Kk yueonuky A.B. Ilepwimkuna, E.M. I'ytauk «®usuka. 9 xkmace». @I'OC (k
HOBOMY y4eOHUKY). — M.: M3nartenbcTtBO «K3ameny, 2020. — 159 c.;

4)I'pomuieBa O.M. ®dusuka. 7 kimacc. MeToauueckoe Mocoore K y4eOHUKY
A.B. Ileppiikuna. ®I'OC. — U3narenscTBo: «k3amen», 2022. — 192 ¢.;

5) I'yrauk E.M., UepnukoBa O.A. ®usuka. 9 kimacc. Metoauueckoe mocooue
K yueOHuky A.B. [leprsimkuna. ®I'OC. — M.: «/podar, 2020. — 224 c.;

6) Kupuk JI.A. KadectBeHnHbie 3amaun no dusuke misa 7-9 kimaccoB. — M.:
Nnekca, 2020. — 240 c.;

7)Mapoun A.E., E.A. Mapon ®wusuka: 7 kiacc: 0a30BbIii ypPOBCHb:
TUAaKTHYECKUe MaTepuaibl: yueoHoe mocooue / A.E. Mapon, E.A. MapoH, k yue6-
Huky V.M. Ileppiiknna «®@usnka. 7 knace». — M.: IIpocBenienue, 2023. — 126 c.;

8)Mapon A.E., Mapon E.A. ®usmka: 8 kimacc: 0a30BBI ypPOBEHb:
TUIaKTHYeCKUe MaTepuaisl: yueObHoe nocodue / A.E. Mapon, E.A. MapoH, k yu4e0-
HUuKy .M. Ilepbimkuna «®uznka. 8 knace». — M.: [Ipocenienue, 2023. — 128 c.;

9) Mapon A.E. COopHHK BOmpocoB W 3amad. ®Pusmka: 7 kiacc: 0a30BbIN
ypoBeHb: yueOHoe nocobue / A.E. Mapon, E.A. Mapon, C.B. [lozoiickuit. — M.:
IIpocgemienue, 2023. — 109 c.;
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10) Mapoun A.E. C6opuuk BompocoB M 3amad. ®usmka: 9 kimacc: 0a30BbIi
ypoBeHb: yueOHoe mocobdue / A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii. — M.:
Hpoda, 2021. — 143 ¢.;

11) MunbskoBa P.JI. Terpamm mns nabopaTopHbIX padoT mo dmuke. 7-9
kyacchl: kK yueOHuky A.B. [leppikuna «®usuka». — M.: Ox3amen, 2020;

12) ITypermeBa H.C. ®usnka. 8 kiacc. 10 BapmaHTOB MTOTOBBIX padOT s
HOJATOTOBKH K Bcepoccuiickoit mpoBepouHoit padore: [ydeOHoe mocodme] /
H.C. Ilypsiuesa, E.D. Par6uns. — M.: U3narensctBo «HTemiekT-Lentpy», 2020. —
56 c.;

13) ®m3uka: 7-11 wmaccel. IllkonmpHBIH Kypc B HArisAHBIX Ta0uunax /
C.B. Baxuuna, K.I'. Yepenosa. — M.: OKCMO, 2023. - 224 c.;

14) YepuukoBa O.A. ®usmka: 7 xiacc: 0a30BbI ypOBEHb: METOJIUYCCKOC
nocobue k yuyeOnuky WM.M. Ilepermkwmnaa, A.M. WBanoBa. / O.A. UepHukona,
C.H. I'nanenkoBa, B.B. Kyapssues. — M.: [Ipocsemenue, 2023. — 94 ¢.;

15) YepnukoBa O.A. ®usmka: 8 kiacc: 0a30BBIH YPOBEHb: METOAUYCCKOE
nocobue k y4yeOnuky WM.M. Ileperimkuna, A.M. MBanosa. / O.A. UepHukosa,
C.H. I'manenkoBa, B.B. Kyapsenes. — M.: [Ipocsemenue, 2023. — 92 c.;

16) [lTaxmaToBa B.B. [ToaroroBka Kk BCEpOCCUICKUM MTPOBEPOYHBIM padoTaM:
8 kiacc: yueObHo-Metoauueckoe nocodue. / B.B. Illaxmarosa, O.B. Illedep. — M.:
Hpoda, 2021. — 55 [9] c.: um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1.  DnextpoHHble  00pa3oBaTelIbHBIE  pPECYpChl,  JOMYyLIEHHBIE K
WCITOJIb30BAHUIO TIPY peaN3allid HUMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeIbHBIX MPOTrpaMM HauyaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CPEeIHEro
obmero odpazoBanus nprukazoM Muanpocerenus Poccun ot 23.07.2025 Ne 551

- @dwusuka. 7 (8,9) xinacc. — PIAOY BO «locynapcTBEHHBIH YHUBEPCUTET
MIPOCBEIICHHUS;

- ®usuka 7 (8,9). — OO0 «CBEPOBPA3OBAHMUEY;

- ®dmsuka, 7 - 9 knaccel. — TAOY BO MI'TTY;

- DIIeKTpOHHBIN 0Opa3oBatenbHbId pecypc. Pusuka 7 (8,9) kmacc. — OO0
«OK3AMEH-MJINA»;

- AnanTuBHbIH KoMILIeKe o dusuke 7 (8,9) kiacca. — 000 «A-CMAPT.
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2. OTKpBITBIC 00IIEIOCTYITHBIC 00pa30BaTEIbHbIC MAaTEPUAIIbI, Pa3MCILICHHBIC
Ha UH(OPMAIIMOHHO-00pa30BaTEIILHBIX MOPTAJIAX:

- https://m.eds00.ru/ — bubimoTeku MUPpPoOBOro 00pa30BaTEIHHOIO KOHTCHTA
(bubmmoteka 11OK);

- http://school-collection.edu.ru/catalog/ — Enwnas kosutekmust UAGPOBBIX
00pa30BaTEIIbHBIX PECYPCOB;

- https://resh.edu.ru/subject/28/ — Poccuiickas anekTpoHHas mkoia. Pusnka;

- https://education.yandex.ru/main — Sluaekc yueOHuk. CoOBpeMEHHOE
o0pa3oBaHUe HA OCHOBE TEXHOJIOTHI SHIeKca;

- https://nsportal.ru/shkola/fizika/library — OOpa3oBarenbHas colUaIbHAS
ceTh. Pu3uka;

- https://testedu.ru/test/fizika/ - ObpazoBaTenbHbIe TecTh. TeCTh O HHU3HKE;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOHuK. Dusuka
(Metoauueckas nomoib. Bebunapsl. Kypcesl. Katanor);

https://uchitel.pro/ - VYwuutensllpo. Koncmekrsl mo mpeamery «Dusukay.

N3ydenne @usuku mar 3a marom. OHiailH-y4eOHUK U COOPHUK 3a/1ad.


https://m.edsoo.ru/
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/28/
https://education.yandex.ru/main
https://nsportal.ru/shkola/fizika/library
https://testedu.ru/test/geografiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/

		2026-09-09T16:47:57+0600
	АНОО "АКАДЕМИЧЕСКАЯ ГИМНАЗИЯ "НАДЕЖДА"




