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MNOACHUTEJBHASA 3AIINCKA

[lenTpsl o0Opa3oBaHUsI €CTECTBEHHOHAy4YHOW HampaBieHHOCTH «Touka
pocTa» CO3JaHbl C LEIbI0 Pa3BUTHS Y OOyYaroUuXcsi €CTECTBEHHOHAYYHOM,
MaTeMaTH4eCKOr, HHHOPMAITMOHHON TPAMOTHOCTH, (DOPMHUPOBAHUS KPUTHIECKOTO
U KPEAaTHUBHOI'O MBIIJIECHUS, COBEPIICHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYYHOM
HaIPaBJICHHOCTHU, a TaKXKe JIJISl MPAKTUUYECKOW OTpabOTKH yueOHOTO MaTepuaa 1o
y4aeOHbIM npeaMeTaM «DPusukay, « Xumusny, «buonorus». [IpodunbHbI KOMIUIEKT
000py/1I0BaHUSI MOXKET OBITH BBIOpaH JJIsi 0OIIEe00pa30BaTEIbHBIX OpraHU3aIuH,
MMEIOIIMX HAa MOMEHT CO3/1aHus 1ieHTpa «Touka pocta» HabOp CpeAcTB OOyUeHUs
W BOCIUTaHUS, TOKPHIBAOIMINNA CBOWUMH (HYHKIIMOHATHLHBIMH BO3MOXHOCTSIMHU
0a30BbI€ MOTPEOHOCTHU MIPU U3YUYCHUH YUEOHBIX MpeaMeToB «Duzukay, «Xumus» u
«buonorus». MuHMMaIbHO HEOO0XOIUMBbIE (YHKIIMOHAJIBHBIE M TEXHUYECKUE
TpeOOBaHUSI U MUHUMAJIBHOE KOJIMYECTBO O0OpPYJOBaHMUSI, NEPEUYEHb PACXOIHBIX
MaTepuaioB, CPEJICTB OOYUEHUs] U BOCHUTAHUS JJIsI OCHAIEHUs IIEeHTPOB «Touka
pOCTa» OMpEeNeNaTcs PernoHanbHbIM KOOpIHHATOPOM C ydeToM [IpumepHoro
nepeuHs 00Opy/IOBaHMs, PACXOJHBIX MaTEpPHAIOB, CPEACTB OOyYeHUS U
BOCIIUTAHUS IS CO3JaHusl W oOecriedeHus (PYyHKIIMOHUPOBAHMS IIEHTPOB
oOpa3oBaHUs €CTECTBEHHO-HAy4YHOM HampaBiieHHOCTH «Touka pocTta» B
00111e00pa30BaTENIbHBIX OPraHU3aIUsAX, PACIIOI0KEHHBIX B CEJILCKOW MECTHOCTU U
Majbix ropogax. B cocrtaB mentpa «Touka poctay mo ¢gu3uke BXOAIT Oa3zoBas
(oOs13aTenbHasT) YacTh M JIOMOJHUTEIbHOE 000pynoBanue. bazoBas 4acTh COCTOUT
U3 MUQPPOBBIX JATYUKOB U KOMILIEKTOB COIMYTCTBYIOIIMX SJIEMEHTOB JUIsI OTBITOB
110 MEXaHUKE, MOJICKYJISIPHOU (PU3HKE, FIEKTPOAMHAMUKE U OTITHKE.

ba3oBblii kKomIuIeKT 000pyaoBanus HeHTpPa «Touka pocra» mo Ppusuke
JlaHHBIN KOMITJIEKT MPEJCTABICH CIASAYIOMNUMH AaTyukamMu. J[aTunk aGCOIOTHOTO
naBneHuss  J[aTyuk  TPOW3BOAUT  WM3MEPEHHsS  a0CONIOTHOTO  JIaBJICHUS.
UyBCTBUTENIbHBIM ~ AJIEMEHT JIaTYMKa BBIMOJHEH Ha 0a3e MOHOJUTHOIO
KPEMHHUEBOTO IbE30PE3NUCTOPA C BHEAPEHHOW TEH30PE3UCTUBHOU CTPYKTYpPOU,
KOTOpasi TO3BOJISICT MCKIIOYUTh BO3MOXHBIE TMOTPEIIHOCTH W JIOCTUTHYTh
HEOOXOJMMOHW TOYHOCTH U3MEpeHHH. B KOMIUIGKT paTymka aOCOJIOTHOTO
JABJICHUS BXOJIUT TUOKas TepMeTHYHAs TpPyOKa /UIsd TOMKIIOYECHHS IITyIepa
JaTyuka K J1abopaTopHOMY O0OpyJ0oBaHUIO. J[aTyWK MOJIOKEHUS (MArHUTHBIN)
JlaTuuk u3MepsieT BpEMEHHbBIE OTPE3KU MEXIY MOMEHTAMHU MPOXO0XKICHHUS 00bEKTa
pSAIOM C OSCKOHTAaKTHBIMHU JIETEKTOpaMU. BEeCKOHTaKTHBIE JETEKTOPHI SBIISIFOTCS
BBIHOCHBIMU M KpPEMSTCSIHA METAUIMYECKONM WM MarHUTHOM TOBEPXHOCTH.
KonruecTBo oceil u3mMepeHus AaTurKa MoJ0KEHUs paBHO 3, AUANa30H U3MEPEHUN
no kaxmaod u3z ocet X, Y m Z cocrapmier oT 0 go 360 rpax. Komrmiekr
COMYTCTBYIOLIMX AJIEMEHTOB ISl IKCIIEPUMEHTOB [0 MEXAHUKE.



KoMmiekT  COmyTCTBYIOIIMX  3JEMEHTOB  JJISI  DKCIEPUMEHTOB IO
MOJICKYJIApHON ~ ¢u3uke  KOMIUIEKT  COMyTCTBYIONIUX  JJEMEHTOB IS
HKCIEPUMEHTOB MO JIEKTPOIUHAMUKE KOMIUIEKT COMyTCTBYIOMIUX AJIEMEHTOB IS
HKCIIEPUMEHTOB MO ONTUKE J[aT4nK TOKa, MArHUTHOTO TOJIsI, TEMIIEPATYPHI.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIO)KEHHM M TpeOOBaHMUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMbl 1O (QU3MKE HampaBieHO Ha (HOpPMUpPOBAHME
€CTECTBEHHOHAYYHOM TpaMOTHOCTH OOYYalOIMXCS M OpraHu3alui0 HU3y4deHUs
bU3MKM Ha JEATEILHOCTHON ocHOBe. B mporpamme mo (u3uKe YyYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT NpUMEpPHYI0 MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, TOCKOJIbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomMuerd u (GU3NYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHYy  MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIMIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJTYYECHHS BHIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHnsl B KoHuenmuu mnpenojaBaHus ydeOHOro mnpeamera «Dusmka» B
oOpazoBaTenpHBIX oOpraHuzanusx Poccuiickoit ®Dexepanuu, peamTu3yrOMIMX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Hean uzyuyenus Gpusuku:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEMJICHUS OOYYalOIIUMXCAd K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IE MO3HAaHUS U (POpMUpPOBaHUE
HCCIIEIOBATEBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3ysibTara H3Y4YEHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHUE MPEJACTABICHUN O ponu (U3UKHU IS Pa3BUTUSI APYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuiei
npoecCHOHANILHON JEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHH.

JlocTuxeHrue 3TUX IeJed MporpamMMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO

o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a1aY:

e TmpuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIIOJI30BaHUEM MOJTYUYCHHBIX 3HAHUH;

e OCBOCHME METOJOB pEIICHUS TMPOCTEUIINX PACUETHBIX 3aady C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMCHUU HAOJIONATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB pabOTHI ¢ MHPpOpPMAIUEH (PUINIECKOTO COIEpKAHUS,
BKJIIOUYass UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATEIIBHOCTH, CBSI3aHHBIMH
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 daca B Henelno), B 9 kinacce — 102 yaca (3 gyaca B HeJelO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, CIUCcKa KCIIEPUMEHTAIBHBIX 33/JaHul, MpeljlaraeMbIX B paMmKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

(mpakTHUYeCcKas 4acTh y4eOHOTO COJIEPKaHUsI IPEIMETA YCUIICHAa MaTePHaIbHO TEXHUUECKOM
0a3oii nentpa «Touka pocTay, HCIIOIB3yEeMOTO AJIs peau3anun 00pa3oBaTebHBIX IPOrPaMM B
pamMKax mpemnoiaBaHus (PU3UKH)

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

®usuka — Hayka O mpupoie. SBinenus npuponsl. dOusznueckue sBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. M3Mepenune Qu3nueckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAyuUHBI METOJI TO3HAaHUSA: HAOJIOJIEHHWE, TOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBSICHEHNE
HaOroaeMoro sipjieHus. Onucanne GU3NUeCKUxX SBJICHUHN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu (¢ ucnonvzosanuem uyudhposozo u ananoz06020 0060pydosanus
yenmpa «Touxa pocmay)

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuUOOPHI U MPOLeIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie padomvlt u oOnbIMbL (¢ ucnorvioeanuem UUPPo6oo0 U
aHan02068020 ooopyoosanusn yenmpa « Touka pocmay).
1. OmpeneneHue NEHbI IeEHUS IKAIbl U3MEPUTEIBHOTO TTpHbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OmnpeneneHre pa3MepoB MaJlbIX TE.
5. M3MepeHue Ttemrieparypbl IIpM MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccrnemoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
Iapuka, MymeHHOr0 TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEJIE€HUS 0 CTPOEHUM BelllecTBa.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIONINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBmxenne wyactuil BemecTBa. CBS3b CKOPOCTH ABWKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNE U OTTAIIKUBAHHUE.



ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3bp MEXKy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jemoncmpayuu (¢ ucnonvsosanuem uugposozo u anano206020 060pydosanus
yenmpa «Touka pocmay).

1. HabmroneHue OpOyHOBCKOTO ABUKEHHUS.

2. HaGmonenue nuddyszuu.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKMBAHUEM YaCTUL[ BEIIECTBA.

Jlabopamopuvie padomvt u OnbImMbl (¢ ucnovioeanuem UUPPo6ozo U
anano206020 ooopyoosanun yenmpa « Touxa pocmay).

1. OueHka JuaMeTrpa aroMa METOJOM PSJAOB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIAKEHUS.

Paznen 3. /IBukeHue U B3auUMOACHCTBHE TeJl.

Mexanuyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHH JIBUKCHHUSL.

SBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMmoneicTtBue Ten Kak MpUYAHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu (¢ ucnonvzosanuem uupoeozo u anano206020 0060pyoosanus
yenmpa «Touxka pocmay).

1. HaGmroneHune MexaHU4eCKOTO ABMKECHHUS Tela.

N3Mepenne CKOpoCTH MPSIMOJIMHEUHOTO JBUKEHUS.

HabGnronenue siBjeHUST MHEPIIHH.

Hab6nronenmne n3MeHeHnust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CroxeHue CHJl, HaIllpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopuvie padomvl u OnbIMbL (¢ ucnorvioeanuem UUPPo6o20 U

anan0206020 ooopyoosanusn yenmpa « Touka pocmay).
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1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBH)KEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM MIapuKa 10
HAKJIOHHOMW IUTIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OnBITBL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temneparyphl. llepenaya paBneHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

AtMocdepa 3emnn u atmocepHoe naBiaeHue. IIpuuuHBI CylecTBOBaHUS
Bo3aAylmHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
uyenmpa «Touxka pocmay).

1. 3aBUCUMOCTb JABJICHUS T'a3a OT TEMIIEPATYPBI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.
Coobmiaroiuecst CoCyIbl.
['mapaBauyueckuit mpecc.
[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.
3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIbI BECY BBITECHEHHOM KHUJIKOCTH.
8. YCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TeJl B 3aBUCHMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIAKOCTH.

Jlabopamopusie padomvlt u OnbIMbL (¢ ucnovioéanuem UUPPo6o20 U
anano206020 ooopyoosanun yenmpa « Touxa pocmay).

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYyKEHHOM B

KUJKOCTh YaCTH TeJa.
2. OmpezneneHue  BBITAJIKUBAIOIICH  CWJIbL, JEHUCTBYIONIEH Ha  TeJo,
MOTPYKEHHOE B JKUJIKOCTb.
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3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJIKOCTH, OT MACChI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIE Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpYKEHHOM B
JKUIKOCTb YaCTH TeJIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBujia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas »dHeprusi. KuHeTmyeckas ¢ TOTCHIMAJIbHAs dSHEPTUsl.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananozo6020 o060pydosanus
yenmpa «Touxa pocmay).

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie padomvt u OnbIMbL (¢ ucnovzoéanuem UUPPo6o2o0 U
anano206020 ooopyoosanusn yenmpa « Touxa pocmay).

1. Ompenenenre pabOThI CHIIBI TPCHHUS IPH PAaBHOMEPHOM JBHKCHUU Teja

10 TOPHU30HTAIILHOW TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

4. M3ydyeHue 3aKOHA COXPAaHECHUSI MEXAHUYECKON SHEPIHUU.

8 KUIIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tenma. OOBICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKECHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHU€ M KanWUISIPHBIE sSIBICHUS. TenIoBoe paclIuUpeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHXKECHUS
gactull. BuyTtpenHsss sHeprus. CnocoObl W3MEHEHMs] BHYTPEHHEW SHEpruu:



Terionepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, U3ITyUYEHHUE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TemiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBnenue u
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJeibHas TeIioTa IUJIaBJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTABJICHUSI.

BnaxxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu (¢ ucnonvsosanuem uuposozo u ananoz06020 060pydosanus
yenmpa «Touxka pocmay).

1. HaGmroaeHue 6pOyHOBCKOTO JBUKEHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmionenue siBneHui cMauyMBaHUs U KaMWUISIPHBIX SIBICHUM.

4. HabmroneHue TemioBOro paciiupeHus Tei.

5. M3MeHeHue naBneHus raza Nnpu M3MEHEHUU OObEMa W HarpeBaHUU WM
OXJIQXKICHUH.

[IpaBuiia U3MepeHUs TEMIIEPATYPHI.

Bubl Temonepenaym.

OxJnaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHELIHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaGnroneHnue KureHus.

12. HaGnroieHue mocTosiHCTBA TeMITEpaTyphl MPHU TJIaBJICHUH.

13. Mopenu TenioBbIX IBUraTese.

Jlabopamopnsie padomvt u onvimbl (¢ ucnonvoeanuem UUPpPoozo u
anano206020 ooopyoosanun yenmpa « Touxa pocmay).

© ® N o

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnbITHI 0 BBIPAIMBAHUIO KPUCTAIOB TIOBAPEHHOM COJIM MJIU caxapa.

3. OnbIThl 1O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

4. OrmpeneneHue JaBieHUs BO31yXa B OaJIJIOHE IINPHIIA.
OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00BbEMa U HArpeBaHUs WM OXJIAXKICHUSI.



6. [IpoBepka rumnoTesbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmoneHue wW3MeHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TerJIonepeaur U paboThl BHEITHUX CHUJI.

8. HMccrnenoBaHue SIBIEHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOIHOW H

ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJOM  IIpH

TEMJI000MEHE C HArPEThIM METALTUYECKUM UITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpo1ecca UCIapeHusl.

12. OnpeneseHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpeneseHne yaeabHON TEIUIOTHI IUIABICHUS JbJA.

Pazges 7. JiaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisist. IlpuHnmm
CYIEPHO3UILINU AEKTPUUECKUX MT0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTApHbBIA JJIEKTPUYECKUN 3apsifl.
Crpoenne aroma. IIpOoBOOHMKM W JUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass unenb. Cwia ToOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
st ydactka uenu. IlocimenoBaTenbHOE M mapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN deKTpudYecKoi saneprun B 0biTy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarauTHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe TMoOJ€  JJIEKTpUYECKOoro Toka. [IpumeneHune
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. ABneHne neKTpoMarHuTHOW nHAYKuuu. [IpaBuio Jlenna.
DnekTporeHeparop. CnocoObl  MONy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DIEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus

yenmpa «Touka pocmay).

DneKkTpu3aius Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO U ACHUCTBUE IJIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[IpOBOIHUKH U AUBJIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JINHUW 3JIEKTPUUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

1.
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25.

. DNEKTPUYECKUI TOK B KUJIKOCTH.

. 'a3oBBI1 pasps.

. I3MepeHnune cuibl TOKa aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. Peocrar 1 marasuH COnpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MoaenupoBaHrE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe 1noJjie Toka. DJIeKTPOMAarHuT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccrienoBanue siBIICHUS 3JIEKTPOMATHUTHON MHAYKIIUU.

. OnwiTel @apajes.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DIEKTPOTreHepaTOp MOCTOSIHHOTO TOKA.
Jlabopamopuvie padomvlt u OnbIMBL (¢ ucnov’véanuem UUPPO6o20 U

ananoz06020 ooopyoosanus yenmpa « Touxa pocmay).

1.

OIMBITBI

Mo HAOJNIOACHUIO DJJEKTPU3alUM TeJl WHAYKIMEH U TMpu

COIIPUKOCHOBEHUH.
HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKU H

JABJTIEKTPUKHU.
COopka u mpoBepka paboThI IEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
W3mepenure u peryaupoBaHie CUIIbI TOKA.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

N3mepeHne U peryaupoBaHUe HAMPSKEHUS.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONPOTHBIIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOHIAAN MOMEPEYHOrO
CEYEeHUs U MaTepuaa.

[IpoBepka mpaBwiIa CHOXKEHUS HANPSHKEHUM IPU IOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [JI1 CWIBl TOKa MPU MAPAIIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOIO TOKA, BBIACIAEMOM HA
pes3ucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue K11/l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBHS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJSl  IOCTOSIHHBIX ~ MAarHUTOB IPU  UX
O00BEIMHEHUU U Pa3JICICHUN.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKK C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

W3yyeHue neicTBUS MarHUTHOT'O MOJIS HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u u3ydyeHue padoThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON yCTaHOBKH.

OnbITEI IO HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMAarHUTHOW WHAYKIWU:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JABMKEHUSA. PaBHOMEpPHOE HPSIMOJUHEHHOE
nBrkeHne. HepaBHoMepHOe NMpsMoianHeEHOe nBMKeHUE. CpeHsass 1 MTHOBEHHAS
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amues.



PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u wactora oOpalueHus.
JInnenHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[lepBsiii 3ak0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMI CYTIEPIIO3ULIMK CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TITOTEHUSA. Y CKOPEHHE CBOOOIHOTO
nafgeHus. J{Bwxkenue ruraHer BOokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCOMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyneca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYroCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJn. [loTeHnIManbHas 3Heprus cxartou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Jemoncmpauyuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
uenmpa «Touxka pocmay).

1. HalnrogeHue MexaHMUeCKOro JBUXKEHHUS Telda OTHOCUTENBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHeHME NyT€M WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHMUS.

HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKECHUS.

HabroieHue nBU>KEHUs Tella o OKPYKHOCTH.

Habmroienue MexaHn4eckux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa

«Tenexka» 1npu €€ PaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCHMMOCTHh YCKOPEHHs TeJla OT MAacCChl Te€Jla U JEHUCTBYIOLIEH HA HETO
CHUJIBL.

o u kw

8. HaOmroneHnue paBeHCTBA CHUJT TP B3aUMOJICHCTBUU TEI.
N3MeHeHune Beca Tena mpu YCKOPEHHOM JIBUKEHHM.

10. [Tepenaua ummnynbca npu B3aMMOJICUCTBUM TE.

11. [IpeoOpazoBanus SJHEPTUU TPU B3aUMOJACHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJECHCTBUMU.

13. CoxpaHeHe UMITYJIbCa TPU a0COFOTHO YIIPYTOM B3aMOICHCTBHH.

14. HaGnroieHue peakTUBHOTO ABUKEHUSI.



15. CoxpaHeHre MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUMU.

16. CoxpaHeHUE MEXaHUUYECKON IHEPTUM TIPU ABUKEHUHU TeJIa MO JeUCTBUEM
MPY>KUHBL.

Jlabopamopuvie padomvt u OnvLIMbL (¢ UCHONB3IOGAHUEM UUPPOCO2O U

anano206020 ooopyoosanusn yenmpa « Touxa pocmay).

1. KoHcTpynpoBaHue TpakTa Jjisi pa3rOHA U JAIBHEHIIEr0 PaBHOMEPHOTO
JIBUKEHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WU JIBHXKCHHS
1IapUKa 10 HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tela NP PAaBHOYCKOPEHHOM JBWKEHHH IIO
HAKJIOHHOM ITTIOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NPU PABHOYCKOPEHHOM
JIBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TP PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKA BPEMEHU OJUHAKOBBI.

6. HccienoBaHne 3aBUCMMOCTH CWJIbI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Onpenenenue kodhGUIEHTa TPEHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3akOHa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUINTYy1a. MareMaTu4eckuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexanuueckue BosiHBI. (CBOWCTBa MEXaHWUYECKUMX BOJH. I[IpomonbHble U
[IONIEPEYHbIE BOJHBI. J[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeEJE, CENCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpayuu (¢ ucnonvzosanuem uyugpoeozo u ananoz06020 060pydosanus
uenmpa «Touxka pocmay).

1. HaOmromenue koyieO0aHWi T 1104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHne npo10bHBIX U HONEPEYHBIX BOJIH (HA MOJIEIN).
Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTHUECKHI pEe30HAHC.

Jlabopamopuvie padomvt u OnbLIMBL (¢ ucnov’véanuem UUPPOE020 U

o vk~ w N

anan0206020 ooopyoosanusn yenmpa « Touka pocmay).
1. OmpenenieHWe YacTOThl W Tlepuojaa KoyieOaHMH MaTeMaTHYEeCKOIO
MasITHUKA.
2. OmnpeneneHue 4acTOTHl U Meproa KojaeOaHu MPy>KMHHOTO MasTHUKA.
3. HccrnepoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJWHbI HUTH.
4. HccnenoBaHue 3aBUCHMOCTHU TIEPHOJIa KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT MAaCCHI Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.
6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJjeOaHui
MPY>KUHHOTO MasiTHUKA OT MAacChl ITpy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHs CBOOOIHOTO IaICHHUS.
Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
AJIEKTPOMArHuTHbIX BOJIH. [lIkama »JeKTpoMarHuTHBIX BOJIH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.
DneKTpoMarHuTHas Tpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETAa.
Hemoncmpauuu (¢ ucnonvzosanuem uudpoeozo u ananoz06020 o06opydosanus
uyenmpa «Touxa pocmay).
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopuvie padomvl u OnbIMbL (¢ ucnovioéanuem UUPPo6ozo u
anano206020 ooopyoosanun yenmpa « Touxa pocmay).
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3nen 11. CBeroBbIe AIBJI€HHUS.
JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.



[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. llomHoe BHyTpeHHee
OTpaX€HHE cBeTa. lcrmonp30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUSA B
ONTUYECKHX CBETOBOAAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpaJbHBIX IBETOB. JlMciepcHs CBETa.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
yenmpa «Touka pocmay).

1. IlpsmonmMHENHOE pacHpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenominenue caera.

OnTryecKuil CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XO0J Dy4yer B pacCenBaIOIIECH JIMH3E.

[Tosryuenue n300paxeHUii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Moxenp ria3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tonmyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

W X N U~ W N

Jlabopamopuvie padomvl u OnbLIMBL (¢ uchob3OéaAHUEM UUPPOCO2O U
aHan0206020 ooopyoosanusn yenmpa « Touka pocmay).
1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPa)XCHUSI CBETOBOTO Jyda OT yrja
MaJICHUS.
2. M3yueHue xapakTepUCTUK U300paKeHHUs MPEAMETA B TUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCHMOCTH yTJIa MPEIIOMIICHUSI CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.
4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
OmnpeneneHue HOKYCHOTO PaCCTOSTHUS U ONTUYECKON CUIIBI COOMparoIIe
JIVMH3BI.
6. OTBITHI 1O Pa3JI0KEHNIO OETIOT0 CBETA B CIIEKTP.
7. OnBITEI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOICHUM Yepe3
[[BETOBbIE (DUIIBTPBI.
Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u norsonieHre ceera atoMoM. KBaHTel. JInHeHuaTsie COEKTPHI.



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespamienus. [lepron monypacmnana aTOMHBIX SI€ED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruM. Peaknuu cuHTE3a u
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu (¢ ucnonvsosanuem uudposozo u ananoz06020 060pydosanus
yenmpa «Touka pocmay).

1. CHeKTpsl U3IYyYEHHUS U TOTJIOMICHUS.

CnexTpsl pa3aIu4HbIX Ia30B.

CnekTp Bogopo/a.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHU3UPYIOIINX U3ITYyYEHUH.

Perncrpanus uzimydeHus: IpUPOIHBIX MUHEPAIIOB U ITPOJLYKTOB.

I L

Jlabopamopuvie padomvt u OnbIMBL (¢ ucnovzoéanuem UUPPO6020 U
aHan0206020 ooopyoosanusn yenmpa « Touka pocmay).

1. HaGnroaeHue CIIONIHBIX U TUHEHYATHIX CIICKTPOB HU3JIYUCHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTHBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTETHEHO-0000IIAIOIMNK MOIYIIb TIPEAHA3HAYCH JJISI CUCTEMATH3alUN
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (GU3UKH, a TakKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMEHY MO (HU3HUKe i1 OOyJaromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCneurBaeTcsl JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JIEATEIIbHOCTHBIM XapakTep MaHHOTO pas/ielia peaau3yercs
32 CY€T TOro, 4YTr0 OOydYaroIIMecs BBIMOIHSIIOT 33JaHus, B KOTOPHIX UM
npeJiaraeTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW paCMoO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbBIE METOJIbI UCCIIEOBAHUS (DU3HUUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3JIMYHBIX HUCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B 0OCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBbHO-3TUYECKHUX IPUHLHUIIOB B JIESATEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYAOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (PU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBHA C YYETOM BIMSHHS Ha OKPYXKAOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC TeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H TMPHU H3YUYEHUU (PUINIECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO peuieHus: y4eOHOW (U3NYecKOn
3a/layu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pEUIEHMs, BbIOOp Haunboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3aIIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

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

CaMOCTOATENILHO  BBIOMpaTh ONTUMANBHYIO (OpPMY  TPEACTABICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTara Io
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pellieHusl (PU3NUEeCKOn 3a1auul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3NYecKOro HMCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY PYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IHHPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (auddysus, TEMI0BOE ABUKEHHE YACTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKOM JHEPIUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
NpUMEPBI JABUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMU B SKMBOM U HEXUBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
¢usznyeckue BeTMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETUYECKas: W MOTEHIHAlbHAsl YHEPTUsi), NMPU ONKHCAHUU MPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBIC]  HUCIOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI M TEMIEpaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPJAOTO Tela, CUjla TPEHHUS CKOJBKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOU BETMYNHEI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMM W TyTéM CpPaBHECHHSI PaA3JIMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3ysibTaTaX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K xonIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KANIMJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKA), MpPU ONHCAHUM NPaBUIBHO  TPAKTOBATh
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POPMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQXKHOCTH BO3/lyXa, CHUJbl TOKAa, HAMpPSDKEHUS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrod ¢  HCHOJB30BAaHHUEM MPAMBIX HU3MEPEHUU  (3aBUCHMOCTD
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCIEN0BAaTEIbBHOTO U IApajuIEIbHOTO  COEAVHEHUM
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

POBOJNTH KOCBEHHBIC W3MEPEHHsS (PU3NYECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUJia TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ 1ad0paTOPHBbIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK DICKTPUUYECKOW IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JIIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrst 6€30IacHOCTH MpU o0pallieHur ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCI€ MyOJUYHO NPEACTABISATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB pacHpeeNiaTh OOS3aHHOCTH B TpyNNE€ B COOTBETCTBUU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUS) 0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAaKTHBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TNl U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacTOTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUYMHY C APYTUMHU BEIUUMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacyéTHbIe 3adadd (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pa)KEHUS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHWsl MpeaMeTa B cOoOMparomie
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEJIMYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus1): IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITENIbHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpenHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas CWiIa coOuparomeil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHash MOJeJIb aToMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, M3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTUYECKHUX MPOIECCOB
Ipy perieHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTH MpU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MMOUCKOBBINA 3aMpoc, HaXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl cetd MIHTepHET, BlajeTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3YyIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
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' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edso0o.ru/7f416194
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bubmuorexa [JOK
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33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
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Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
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NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE TEa 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 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

n/n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI
(ucmoJsib30BaHHE

JlaTa
U3y4eHus!

o0opynoBanust
Toukm pocra)

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

®u3uka — HayKa O PUPOJIE.
SIBnennsa npupoasl. dusnyeckue
SBJICHUS

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUNHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl P MOMOIIU
XKHUJIKOCTHOTO TEPMOMETpaA U AaTUUKA
TeMIepaTyphl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBeHHOHAaY4YHBIN METO
no3HaHus. Onucanue GU3nIecKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AATbHOCTD MOJNETA
IapyKa, MyIEeHHOI0 TOPU30HTAIIBHO,



https://m.edsoo.ru/ff09f72a

TeM OOJIbIIIE, YeM OOJIBIIIE BBICOTA
mycka"

Crpoenue BemiectBa. OMNbITHI,

bu6mmoreka [IOK

7 OKAa3BIBAIOIINE TUCKPETHOE
a e https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBU>KeHUE YacCTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HAOIIOAEHUIO TEINIOBOIO
pacIIIpEHUs Ta30B)
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3aumocBsI3b MeX Iy CBOMCTBAMU
BEIICCTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubnuoteka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHHM BOJBI
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
bu6mmorexa [IOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p A 1t p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHH OBUKEHUS bubmmorexa [TOK
yT p https://m.edsoo.ru/ff0a0ae4
HMueprns. 3aKoH HHEPIINU.
15 B3alfMoL[eﬁCTBHe TerKaK IpU4rHa bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKEHUS Tell
16 [InorHOCTE BelecTBa. Pacuer Maccel bu6mmoreka [IOK



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

1 00beMa TeJjia 0 €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee

JlaGopaTtopHnas pabota

17 «Onpenenenue MIOTHOCTH TBEPAOTO
TEIA»
18 Pemenue 3amag mo teme "IimoTHOCTE bubmuoreka [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBuA Teil. Cuita
ynpyroctd. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHbBI OT
MIPHIIOKEHHOM CHIIBDY
21 SIBnenue tarorennsa. Cuia THKECTH
CBs13b MEXKIY CHIION TSIKECTH U
22 Maccou TenayBec Tena. Pemenue bubmorexa [IOK
e ) | https://m.edsoo.ru/ff0a1778
3amad 1mo TeMe "Cuia TsHKeCcTH
Cuna TSDKeCTH Ha IPYTHX TUTaHeTaxX.
23 dusnueckue XxapakTepUCTUKH Bubmiorexa ITOK
P p https://m.edsoo.ru/ff0a1502
[LUIAHET
bu6mmorexa [IOK
24 HNsmepenune cui. JlnHaMmoMeT
P 4 p https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HallpaBIE€HHBIX
26 110 OJTHOM MpsIMOM bubmmorexa [TOK
. p ) https://m.edsoo.ru/ff0ala70
PaBHopzelicTByIOIAst CUII
27 Pemenue 3amady 1o teme



https://m.edsoo.ru/ff0a0fee
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

"PaBHonelicTBytomas cui"

TpeHue CKOJIbKEHUS U TPEHHE

bu6mmoreka [IOK

28
1okosi. TpeHue B Ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3yueHue
3aBUCUMOCTH CHJIBI TPCHHS
29 CKOJIBKEHUS OT CHUJILI JABJIEHUSI U bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKaCAIOITUXCS
ITOBEPXHOCTEM
30 Pemenue 3a1au Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenne 3amau mo remaM: «Bec
31 tenay, «['padudeckoe nzodpaxxeHue bubnnorexa [HOK
cuy, «Cuisly, «PaBHOAeCTBYOIIas https://m.edsoo.ru/ff0alde0
CUI»
KonTposabHas pabota no Temam:
«MexaHndecKoe IBIKEHIE,
32 «Macca, IIIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHue Cui,
«CHIB
33 Hasnenue. CriocoObl yMEHBIIIEHUS U bubnmoreka [JOK
YBEJIUYECHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTD
34 JaBJIEHUS ra3a OT 00hEMa bubmnorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaya gaBieHus TBEPALIMU
35 TCJ‘IF;.MI/I JKUIKOCTSIMU U I13213aM1/1 bubmmorera [TOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackains
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
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

BBI3BBAHHOC I[CFICTBHGM CHIJIbI
TAXECTH

https://m.edsoo.ru/ff0a2718

37 Pemienue 3anau o teme «JlaBienue bubmuorexa [JOK
B )KMIKOCTH U rase. 3akou Ilackaimsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmazonmmecs cocym! https://m.edsoo.ru/ff0a2970
39 I'mapaBimueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKMAKOCTHBIN Hacoc
AtMmocdepa 3emiu. [Ipuannsl
CyIIIECTBOBaHUS BO3 HOM
41 o}gcl)lnoqxn 3emiu 3;3};IHCIHMOCTL bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBICOTHI
HaJ[ ypOBHEM MOPS
42 Bec Boznmyxa. AtmocdepHoe bubnuoteka [JOK
JaBJIeHHE https://m.edsoo.ru/ff0a2b5a
43 Hsmepenue armocdepHoro bubnuoteka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTb aTMOC(HEPHOT0
44 aBJICHUSI OT BBICOTHI HQ, OBHEM bubmoreia HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomertp-anepouns. AtmochepHoe bubmuoreka [IOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agayq mo reme "
ATtmocdepHoe naBieHue"
47 JleficTBue )KUAKOCTH U Ta3a Ha bubmuoreka [JOK

MOTPYXEHHOE B HUX TEJNO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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

ApxumenoBa cuia

48

49

50

51

52

53

54

55

56

JlaGopaTtopHnas pabota
«OrmpeeneHue BBITATKUBAIONIEH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BbEMA MOTPYKEHHOU
B )KUJIKOCTb 9aCTH TEJIa»

IInaBanue Ten

JlaGopaTopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uiu
KOHCTPYMPOBAHUE JIOJIKH 1
omnpeneneHue e€ rpy30no bEMHOCTH"

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3znyxomiaBanuey, «JlaBnenne
TBECPABIX TCII, )KHI[KOCTCﬁ U ra3oB»

KonTtponbHas pabora o Teme
«/laBneHue TBEpABIX TN, KUAKOCTEN
Y Ta30B»

Mexannueckas pabota

MomHocTts. EquHuIisr MoniHocT

VYpoxk-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM NpH
noabEME 110 JIeCTHHIIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3654

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

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



https://m.edsoo.ru/ff0a33fc
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

S7

IIpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peryare

58

Pervaru B TexHuke, OBITY U IPUPOJIE.
JlaboparopHas pabota
«HccnenoBanue ycioBHuil
PAaBHOBCCHUS pblyara»

0.5

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

59

60

61

Pemenue 3aau o Teme «Y CIOBUA
paBHOBECHSI pblyara

Koadduruent none3Horo nercTBus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/[ nHakinoHHOM
MJIOCKOCTHY

Pemtenne 3agau mo treme "Pabora,
MomHocTh, KIT/T"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas JHeprusl.
Kunerndeckas n noreHuuanbHas
SHEPTHUs

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

63

64

65

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUuu

YPpOK-3KCIIEpUMEHT IO TEME
"JKCEpUMEHTAIIBHOE OIPEIEIIEHNUE
WU3MEHEHHUs] KHHETUYECKON 1
MOTEHIUATBHON SHEPTUU MPU
CKaThIBAaHHUHM TeJia MO0 HAKIIOHHON
IIJIOCKOCTH"

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

66

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bu6mmoreka [IOK



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

o teme "MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/ff0adee6

PesepBHbIii ypok. PaboTa ¢ Tekctamu
67 no teme "JlaBiaeHue TBEPABIX Tell,
SKUIKOCTEN U ra3oB"

PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 no TeMe "Padora. MoiHOCTb.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

JJIeKTPOHHbIE
o IIpakTuyeckue Nara muppoBEIe
n/n Tema ypoxa Bcero Konrpoanupie  padors! u3yyeHusi oOpasoBaTesibHbIE
padoThI (Mconb30BaHue pecypebi
o0opynoBanust
Touxku pocra)
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
Y UX OIBITHBIC MOATBEPKICHUS
Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopnenu TBEpAOTO, KUAKOTO U 1 bubnnorexa [JOK
ra3o00pa3HOro COCTOSHUI BellecTBa https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSTHHI BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
Kpucrannuyeckue u amop@Hsie Tena 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5800
CmaunBaHue U KaMWUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TeMIEpaTypbl
CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YaCTHII
Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK



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

WU3MECHEHUS BHYTPEHHEW dSHEPruu

https://m.edsoo.ru/ff0a5c60

10 Bune! Trennonepenauu bubmorexa LOK
A pedl https://m.eds00.ru/ff0a6412
11 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHue TeII0Boro 6agaHca.
12 Temnmoo0MeH U TEMI0BOE bubnnorexa [IOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTopHnas pabota
13 "UccneqoBanue ABICHUSA bu6mmoreka [IOK
TEIJI000MEHa ITPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U ropsiyeit BoabI"
Pacuer konngecTBa TEIIOTHI,
14 HEO0OXOIUMOTO JIJIsl HATPEeBaHUS Tela
Y BBIJICTSIEMOTO UM TPU OXJIAXKICHUN
JlaGopaTtopHnast pabota
15 "Onpenenenne yaeabHON bubmmorexa LHOK
P Y g https://m.eds0o.ru/ff0asbb0
TEIITOEMKOCTH BEILIECTBA
OHeprus ToIMBa. Y 1eiabHast bubnuoreka [IOK
16
TEIUIOTa CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBieHue U OTBEpAEBaHUE
17 KPUCTATIINYECKUX I;en V nennHas bubmmorexa [TOK
p thde https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJIEHUS
JlaGopaTtopHnast pabota
18 "Onpenenenne yaeabHOU TEIUIOTEI bubmmorexa [TOK
ped yfl https://m.edsoo.ru/ff0a72fe
[LIABIIEHUS JIbA
19 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
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

20

Kunenwue. Y aenpHas Tennora
apooOpa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOoc(epHOTO JaBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

21

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOM BIIaXKHOCTHU
BO3/1yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

22

23

24

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIUTIBI pabOTHI TEIIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurareib BHYTPEHHETO CTOPaHHUS
KII] TenmoBOro aBuratesns.
TennoBkle ABUTATENN U 3aIUTA
OKpYXKarolle cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

25

3aKOH COXpaHEHHMsI U ITPEBPALLICHHS
SHEpPruHy B TEIJIOBBIX Mpolieccax

26

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe ""TeIIoBEIe ABJICHNS.
N3menenune arperaTHbIX COCTOSTHHI
BerecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

27

28

KonTpomnpHas pabota mo Teme
"TeroBele sBneHMA. M3MeHneHne
arperaTHeIX COCTOSIHMM BemecTa'

3HCKTpH3aHHH TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

VYpok-uccienoBanue "DiaeKTpusanus



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

TeJ UHAYKIUEN U IIPH
CONIPUKOCHOBEHUM"

B3anmonencTere 3apsyKeHHBIX TEll.

bu6mmoreka [IOK

30 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

31 HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnnoreka HOK
nosist. [IpuHumn cynepno3uuuu https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKHUX TOJEH
Hocurenu snekTpudeckux 3apsaoB.

32 OneMeHTapHbIi 3apsaa. CTpoeHue
aToma

33 [IpoBOIHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUS DJIEKTPUUYECKOTO0 3apsia https://m.edsoo.ru/ff0a8ef6

34 Pemenue 3a1ay Ha mpuMeHeHNE bubnuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0

35 cymecTBoBanus. MlcTouHnKH bubmmorexa LIOK

https://m.edsoo.ru/ff0a95a4

3JIEKTPUYECKOTO TOKA

36 JleicTBHS 2IEKTPUUECKOTO TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "Jleiicteue

37 ANEKTPUUECKOTO MOJIs Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"

38 DJIEKTPUUYECKUI TOK B METasIax, bubnuorexa [JOK
JKUJIKOCTSIX M Tra3ax https://m.edsoo.ru/ff0a9838

39 DJIeKTpruyecKas 1enb U e€
COCTaBHBIE YaCTH

40 Cuna toka. JlabopaTopHas pabora 0.5 bubnmoreka [JOK



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

"U3mepeHue U peryiaupoBaHue CUIIbI
Yy
ToKa"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHUE.
BoasTMmerp. JlabopaTtopHas pabora

bu6mmoreka [IOK

H "M3MepeHue U peryJimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

42 ConpoTHuBieHUE TPOBOJHUKA. bubnnoreka [JOK
VY ienpHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

43 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUIMHBI, IJI0IAT! https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U MaTepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

44 HanpsokeHus. 3akoH Oma i bubmmorexa [TOK

https://m.edsoo.ru/ff0aad4a

y4acTKa [enu
JlaGopaTtopHnast pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

45 TOKa, UYILLIErO YePe3 Pe3ucTop, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpspKEeHUs Ha pesucrope”

46 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

47 MpaBuJIa CJI0KEHUSI HAIIPSDKEHUN TTpH 1 bubmuoreka [IOK
MIOCJIEIOBATEILHOM COEIMHEHNN https://m.edsoo.ru/ff0aaas8
JIBYX p€3UCTOPOB"

48 JlaGopatopHas pabota "IIpoBepka 1 bu6muoreka [IOK

ImpaBujia JJis1 CUJIbI TOKA IIpU

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
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

napauiCJibHOM COCAUHCHUN

pe3uctopon"
Pemenue 3agau Ha npuMeHEHUE
49 3akoHa OMa JJis Pa3InyHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
50 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubnnoreka HOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTopHnas pabota
51 "Onpenenenne padOThl U MOITHOCTH bubnmorexa LHOK
p p | https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DIIEKTPUUYECKHE LIETTH U
59 OTPEOUTENH IEKTPUUECKOMN bubnnorexa [HOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTPUUECKHE 3apsIbl.
53 3apsoKeHHBIC Tella U HX bubmorexa [JOK
PIBIRCHIE ) hitps://m.edsoo.ru/ff0abd2c
B3anmojeiicTus. [locTosHHBII
3JIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DNeKTpuYeCcKue 3apsabl.
54 3apsoKeHHBIC Tena U UX bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abea8
B3anMojeiicTBus. [locTOSHHBII
ANEKTPUUECKUI TOK"
55 [TocTosTHHBIE MATHHUTHI, HX
B3aNMOJICHCTBHE
56 VYpoxk-uccnenosanue "N3yuenue bubnmoreka [JOK

OJIEH TTIOCTOAHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



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

57

MaruutHoe nosie. MarauuTHoOE noJie
3eMiIH U €ro 3HaueHue IS )KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

58

OmneiT OpcTena. MaruutHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
110JIE€ KaTyIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

59

60

[IprMeHeHue JIeKTPOMAarHUTOB B
texauke. Jlaboparopuas pabora
"N3ydyeHue NeicTBUSL MAarHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIIEKTPO/IBUraTes e B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl ekTpoaBuraresns"”

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

61

62

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UMHAYKIOUU.
IIpaBuno Jlenna

OnextporeHeparop. CriocoObl
MOJTYYCHUS JICKTPHUIECKOW SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPrUHn

[ToaroroBka K KOHTPOJIBHOU padboTe
1o TeMe "DIIEKTPUYECKUE U
MarHuTHBIC IBICHUS"

64

KonTtponsHas pabora o Teme

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DJIeKTpUUECKHE U MATHUTHBIC

https://m.edsoo.ru/ff0acb14

SIBJICHHS"
PesepBHblit ypok. Paborta ¢ Tekctamu bubnuoreka [IOK
65 1
o teme "TemnoBklie ABiacHUA" https://m.edsoo.ru/ff0accbe
66 Pe3epBHBIi ypoK 1O TeMe 1 bubnmoreka [JOK
"TennoBele siBICHUS" https://m.edsoo.ru/ff0accbe
PeseprHblit ypok. Pabora ¢ Tekctamu
67 o Teme "I1oCTOsTHHBIHI 1 bubmorexa [TOK
. " https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKUM TOK
68 PeseprHblit ypok. Pabora ¢ Tekctamu 1
o TeMe "MaruuTHele siBJaeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 135

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
o IIpakTuyeckue Nara nHppoBBIe
n/n Tema ypoka Bcero Komrpoanupie  padorer u3yuyeHusi oOpa3oBaTejibHbIE
padoThI (ucnosib30BaHUe o
o0opynoBanust
Touku pocra)

1 MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TO4YKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsIMONMHENHOE 1 Bu6mmotreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsAMOIUHENHOE

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTH

5 [TpstmonMHEHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabora "Onpenenenue

7 YCKOpEHHS Teja npu 1 1 bubnuoteka [JOK
PAaBHOYCKOPEHHOM JBHUKECHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe nagenne teir. OIbITH 1
lNanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubnmoreka [JOK



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

okpy>kHocTH. [lepros u yacrora
oOparnenus. JInHeitHas U yrioBas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bextop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbu6mmoteka [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroemn. Sakon I'yca im0yt
16 Pemenue 3amau no teme «Cuna
YIPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cuna Tperis https://m.edsol_.[ru/fanf738
19 Pemrenne 3agau mo teme «Cuia bu6nunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
KO3 PHIIMEHTA TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo reme "3aKOHEBI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmorexa [IOK
| https://m.edsoo.ru/ff0afb8e
TPEHHUS
22 Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae176
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

TATOTEHUS. Y CKOpEHHE CBOOOAHOTO

https://m.edsoo.ru/ff0af044

MaJeHUs
Pemenue 3agau mo teme "Cuna
23 TSDKECTH ¥ 3aKOH BCEMHUPHOTO bubmorexa LOK
. P https://m.edso0.ru/ff0af5¢8
TSATOTCHUS
24 ITepBas kocMH4eCKasi CKOPOCTb. bubnmnoreka HOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAIBHOW TOYKH.
AOCOIIOTHO TBEPIOE TEIIO.
25 PaBsHoBecue TBEpPIOTO TENA C buGnuorexa [IOK
. " p https://m.edsoo.ru/ffOafe36
3aKpEIIEHHOW OChIO BpAILICHHUS.
MowmeHT cunebl. LleHTp TsxecTn
PaBHOBecHe MaTepHAIbHOW TOYKH.
AOGComIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTrO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
97 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
28 o TeMe "MexaHn4YecKOoe ABMKEHNE bubmmorexa TIOK
N " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
KonTpomnpHas paboTa mo Teme
29 "MexaHUYeCKOEe IBHKCHUE bubmorexa OK
N g ’ https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten"
HNmnynsc Tena. UMITyabsc CHIIBL.
bubnunoreka LIOK
30 3aKOH COXpaHEHUs UMITYJIbCA.

VYipyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
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
https://m.edsoo.ru/ff0b07fa

B3aMOJIENCTBUE

Penrenue 3amaud mo teMe "3akoH

bu6nmoreka [IOK

31 COXpaHEHHUs uMIryJnca' https://m.edsoo.ru/ff0b096¢c
39 Ypok-koHpepeHius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnunoreka LIOK
33 Mexannueckas paboTa U MOIITHOCTb https://m.edsoo.ru/F0b0ag4
PaboTa cuIbI TSKECTH, CHJIBI bubnunoreka LIOK
34
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabora «OrnpeneneHue
35 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
36 CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas sHEpIruUs
Kunernueckas sneprus. Teopema o bubmmnoreka HOK
37 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
38 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
39 JlaGopatopHas pabora «3yueHue bubmuorexa [JOK
3aKOHA COXPaHEHUs DHEPTUNY https://m.edsoo.ru/ffOb12fe
40 KonebaTenpbHOE TBHIKEHHE U €TI0 but6mmorexa [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
41 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
Brinyxnaennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
42 MareMaTHu4ecKuil U Py KUHHBII
MasiTHUKH
43 VYpok-uccnenoanue «3aBUCUMOCTb bubnmoreka [JOK



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

nepuojia KojaeOaHuii OT KECTKOCTH
MPYKUHBI U MAacChl TPy3a»

https://m.edsoo.ru/ffOb197a

44

45

46

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOJIa KoJIeOaHMit
NPY>KUHHOTO MasITHUKa

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHHI
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

47

Mexaunueckue Boiabl. CBOWCTBA
MeXaHH4eCKUX BOJIH. [IpogosibHbIE 1
IIOIIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

48

VYpok-koHpepenmus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

49

50

3ByK. PacnipocTpanenue u oTpakeHue
3BYyKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

51

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

52

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUpOJIE U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

53

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



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
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KojieOaHus U BOJIHBL"

KonTponbhas pabota no teme

54 "3aKoHbI cOXpaHeHusl. MexaHuueckue
KoJie0aHusl U BOJHBI"
DJIEKTPOMAarHUTHOE I0JI€. bubmmoreka [JOK
55
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
56 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Vpok-uccnenosanue "MU3yuenne
P . i bubnuoreka [{OK
57 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MOMOIIBI0 MOOMIIBHOTO TellehoHa
Pemenue 3a1ay Ha onpeneneHue
58 YacTOTHI U JJTUHBI 3JIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
59 CxkopocTb cBeTa. BomHoBBIE CBOICTBa brbmmorexa LTOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonunenHoe
60 acIpOCTpaHEHHE CBETa. 3aTMEHHSI bubmorexa LOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0oH OTpaXeHHS CBETA. 3epKaa.
61 Penrenne 3ama4 Ha IpUMEHEHNE bubmrorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
62 [Ipenomnenne ceeta. 3akoH bubmuorexa [IOK
[IPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHUE
63 cBeta. Mcrionb3oBaHKE MOJIHOTO bubnuorexa [JOK

BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c
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JlaboparopHas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia

64 MIPEJIOMJICHUST CBETOBOTO JIy4a OT
yIJla MajicHusl Ha rpaHulle "BO3ayX-
crexso""

bubnunoreka LIOK
65 JInnzel. OnTudeckas cuiia JUH3bI https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [{OK

66 [TocTpoenue n3o0paxeHUi B JIMH3aX https://m.edsoo.ru/ffob4dda
JlaboparopHas pabota "Onpenenenue

67 (OKYCHOTO pacCTOSIHUS U bubnnorexa [JOK
ONTHUYECKOM CHIIBI coOMparomiei https://m.edsoo.ru/ff0b4206
JTUH3BL"

68 Ypok-koHpepenmus "OnTuueckue bubmuoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e

69 I'ma3 kak onrudeckasi cucTeMa. bubmmoteka IIOK
3penue https://m.edsoo.ru/ff0b4684

70 Ypok-konpepentus "JlepexTo
3penus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKT.

71 Oneitel HetoTona. Cnoxkenue bu6muoreka [JOK
CIIEKTPaJIbHBIX LBETOB. [(ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopaTtopHnas pabota "OMBITHI 11O
pa3I0XKEHUIO OETOTo CBETa B CIIEKTP

but6mmoreka [IOK
72 Y BOCTIPUSATHIO I[BETA MPEAMETOB TIPH

uX HaOJIOCHUH Yepe3 BETOBbIC
bunbTph"

https://m.edsoo.ru/ffOcOe2a
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VYpok-npaktukym "BoiaHoBble

73 CBOMCTBA CBETA: TUCIICPCHSI,
uHTepdepeHius u qudpaxuus”
74 OmneiTel Pe3epdopaa v uranerapHas bubnmnoreka HOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
75 [Tocrynatel bopa. Monenb atoma
bopa
Hcnyckanue v IOTJIONICHUE CBETa
76 aromoM. KBantel. JInneiiuarsie bubmorexa HOK
’ ' https://m.edsoo.ru/ff0cl144c
CIIEKTPbI
77 Ypok-npaktukym "HaoOmronenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
78 PamnoakTMBHOCTE U €€ BHUIBI bubmorexa LOK
a A https://m.edsoo.ru/ff0c1672
Ctpoenue aToMHOTO sipa. bu6nunorexa LIOK
79
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
80 PannoakTuBHBIE IPEBpALICHUS. bubmmnoreka [HOK
H3oTomnsl https://m.edsoo.ru/ff0clal4
81 Pemenue 3amay mo reme: bubmmoreka IIOK
"PannoakTHBHBIE ITPEBpAILEHUS " https://m.edsoo.ru/ffOclb4a
82 [Tepuon momypacnana
VYpoxk-xkoudepenuus "PagnoakTHBHBIE
83 1/13131 eHI/IS({b Bpn ; oJe MI:: HIIHE bubmorexa HOK
i | PHPOAS, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peakIni. 3aKOHBI
84 ccl)lx paHeHESI 3aH;I OBOI'0 U MacCOBOTI'0O bubmorexa HOK
P AL https://m.edsoo.ru/ff0c1c58
qHCen
85 DHeprus CBSI3u aTOMHBIX sifiep. CBs3b bubnuorexa [JOK
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MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ffOcld7a

86

87

Pemenue 3anaud no treme "AnepHnie
peakiuu"

Peakiuu cuHTEe3a U AeNeHUS SAEp.
Nctounuku sueprun CosHIa v 3BE311

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

88

Ypok-koHnpepenmus "Anepuas
sHepreTuka. JlercTBus
pPaZOaKTUBHBIX U3ITyYEeHUN Ha
’KUBBIE OpraHu3Mbl"

89

[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBbie siBieHus"

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

90

KonTposnbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBsIc sBICHHS"

91

92

93

[ToBTOpeHue, 06001IIeHNE.
JlaGopaTopHbie pabOThI 10 KypCy
"B3zanMoaencTeue Tea"

[ToBTropenue, 06o01menHue. Pemenne
pacyeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110
teme "TemoBble mpouecch”
[ToBTropenue, 00001meHue. Pemenne
pacyeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110
teme "TemoBble mpouecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

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

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

94

[ToBTOpenue, 0600IeHNE. Pemenne
pacYeTHBIX U KaYeCTBCHHBIX 3aJ1a4 110

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22
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teme "KIIJ] TeruioBeIxX aBUrarenci"

IToBTOpenue, 0600IeHNE. Permenue

95 ACYETHBIX M KAYECTBEHHBIX 3a/1a4 110 1 bubnnorexa LHOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpEeHME, 000OIICHUE.
96 JIaGopatopHbIe pabOTHI ITO KyPC 1 1 bubnnorexa LHOK
| paTop P " pey https://m.edso0.ru/ff0c2¢52
CBETOBEIE SIBIICHUSA
[ToBTOpenue, 0600meHNe. PaboTa ¢
97 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
. https://m.edsoo.ru/ffOc2d6a
COXPaHECHHS B MEXaHHKE
[ToBTropenue, 06o0menune. Padora ¢
98 texcramu 1o teMe "Koiebanusa u 1 buGnuorexa [IOK
} https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padota ¢
99 texcramu 1o teMe "Koiebanusa u 1 bubnuorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0mmenue. Padora ¢
100 TekcTaMH 110 TeMe "CBeTOBEIE 1 bubnuorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0meHue. Padora ¢
101 TekcTaMmu 110 TeMe "KBantoBsas u 1
sanepHas pusuka'
102 HtoroBsiii ypok 1
BIIEE KOJIMYECTBO YACOB I1
OBII O CTBO HACOB I10 102 24

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBo «IIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» ®usuka: 7-i1 kiacc: 0a30BbI ypoBEeHb: yueOHUK, 7 knacc/ [leppimkun .M.,
NBanos A.U., Akimonepnoe o6miectBo «M3marensctBo «lIpocBenienue»

» ®usuka: 8- kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun Y.
M., UBanoB A. ., AkitnorepHoe o61iectBo «M3marenscTBo «IIpocBerienne»
» ®usuka: 9-i kiacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U.
M., I'ytauk E. M., BanoB A. U., Iletpoa M. A., AKiimoHEpHOE OOIIECTBO
«3narensctBO «IIpocBemienne»

®dwusuka. 9 kinacc. Pabouas terpans. Kacesnos B.A., JImutpuesa B.O.
®dusuka. 8 knacc. Junakruueckue marepuainsl. MaapoHA.E., Maapon E.A.
®usuka. 9 knacc. Junakruuyeckue marepuainsl. MaapoHA.E., Maapon E.A.

®usuka. 7 knacc. Junakrnueckue marepuansl. MaapoHA.E., Maapon E.A.

METOINYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
®dusuka: 7-ii kiacc : 0a30BbIil YPOBEHb: METOIUYECKOE MTOCOOHUE K

yuebnuky . M. Ilepriikuna, A. U. UBanosa / O. A. Uepnukosa, C. H



['manenkosa, B. B. KynpsiBues. — 3-e uzn., nepepad. — Mocksa : [Ipo-
ceemienue, 2023. — 94, [1] c.

®duzuka: 8- kiacc : 6a30BbIM YPOBEHB : METOJIMYECKOE MOCO-

oue k yueoHuky 1. M. [lepoikuna, A. M. Usanoa / O. A. YepHuko-

Ba, C. H. I'magenkosa, B. B. KynpsiBues. — 3-e uzn., nepepad. —
Mockaga: [Ipocsemenue, 2023. — 92, [1] c.

®dwusnka: 9-if Kjacc : METOIMYECKOE COTIPOBOKICHHE ITOCOOHS
«/Inarnoctuueckue pabotsl k yueOHUKY A. B. [leprimikuna,

E. M. I'ythuk «®usuka. 9 knace» : yuebHo-MeToauueckoe nocooue / B. B.

[ITaxmatoBa, O. P. Illledep. — Mockaa : [Ipocsemenune, 2023. — 64 c. : ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/
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