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ITporpaMmma 1o Qu3MKEe Ha YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNIbHOM NpOrpamMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYarOIIMXCS U OPraHu3alMI0 H3y4YeHUs
bu3MKN Ha AEATeTBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3rka SIBISIETCS CHCTEMOOOPA3YIOIIHUM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
M3y4aeMbIX XUMHEH, OMOJI0THEN, aCTpOHOMHUEH U hu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO0 KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (pU3MUEeCKOro oO0pa3oBaHHUS B CTPYKTYpE OOIIEro
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3auku Ha 0a30BOM YypOBHE MPEIINOJIaraeT OBJaJCHUE
CJIIEYIOIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTS:

e HAyYHO OOBACHATD SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH  JAaHHbIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJIsl OJIyYEHHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzaunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Kosnernun MunuctepcTBa npocenieHus: Poccuiickoit @enepanuu (IpoTOKOa OT 3
nekaopst 2019 r. Ne TTIK-4BH).

Heau uzyyenust pu3uKU:
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e IMpUOOpETEHHE HHTEpeca W CTPEMJICHUS OOYYalOlIUMXCS K HaydHOMY
U3YYEHUIO TMPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA M (popMUpOBaHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs: OCHOB
CTPOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue mpeacTaBICHUNA O poM (PU3UKHM IJIs PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE  TMPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oynymen
npodeccCuOoHaNbHON AEeSTENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

e ImpuoOpeTeHHne 3HAaHUHW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

e MPUOOpPETEHHUE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

e OCBOCHHE METOJOB pEHICHUS MPOCTEHINX pacu€THBIX 3a7a4 C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMCHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M HAKCIEPUMEHTAJIbHBIE HCCIECIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TPHUEMOB pabOTHI ¢ MHPpOpMALUEH (PUINIECKOTO COIEpKAHUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO co cepamu nmpodeccunoHaTbHON IeITSIBPHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJETIO).

[Ipennaraemspiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM WHIMBHUIYAIBHBIX OCOOCHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAJIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.
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COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuOopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaeMoro apyieHus. Onucanue GU3NUecKux SBJICHUN ¢ TOMOIIbIO MOJENEH.

Jlemoncmpayuu.
1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUS.

2. ®duznueckue npuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpezeneHne UEHbI I€EHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue pacCTOsTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepeHnue temmneparypsl NpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H
JATYMKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJTBHOCTH MOJIETA
HIapuKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BhICOTA
MycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHune uactul BemiecTBa. CBsA3b CKOPOCTH JBW)KEHHUS YacTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysumn.

[okyMeHT co3aaH B 3nekTpoHHo chopme. Ne 255 ot 02.10.2023. UcnonHutens: Mnsizosa IM.o. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 4 n3 36. CtpaHnua cosgana: 02.10.2023 10:39 =¥ TATAPCTAH



3. HaOmonenue ~ siBneHuid,  OOBACHSIOUIUMXCS ~ TMPUTSHKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI IO HAOJIOCHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JBUKECHHUS.

SBnenne uHEpUMHM. 3aKOH HMHEPUUH. B3aumopaeicTBHe Tel Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
o0BbEMa BeleCTBa.

Cuila Kak XapakTepucTHUKa B3auMojaeiucTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jlemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.
N3mepenre cCKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

1

2

3

4. HaOmroneHue n3MeHEeHHUs! CKOPOCTH TIPH B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.

6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOIO ABUXKEHUS (ILIapUKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT

BEca TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.
JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEma, Temmnepatrypbl. l[lepenaua naBieHus
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TBEPABIMHA TEJIAMH, KUIAKOCTSIMU M rasamu. 3akoH Ilackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuyemu. M3meperue arMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcIioBUE IUIaBaHUs Tell: IJIaBaHUE WM IOTPYKEHHE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TEJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o Uk w N R

~

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHS phluara K 0JI0Ky. «30J10TOe
npaBuio» Mexanuku. KIIJ[ npocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprusa. KuHertmyeckas W IOTEHUHMAJIBHAS  DHEPIHUS.
[IpeBpallenrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.
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Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenrie pabOThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUXKCHUU TeJia 10
TOPU3OHTAIBHON MIOBEPXHOCTH.

2. HccnepoBanue ycioBUM paBHOBECHS pblUyara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPTUM.
8 KVIACC

Pa3nea 6. TenyioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHU.

Monenu TBEPAOro, SKUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u aMmopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpennss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
TeIIonepeaaya u CoBepiieHue padoTsl. Buabl Terionepeaayn: TeIIONpoOBOHOCTD,
KOHBEKIIHS, U3JIyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIoBOro Oamanca. [lmaBmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TermaoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HabmroieHne TeraoBOro paciuiupeHus Tell.

5. M3MeHeHue naBleHuUs ra3za Mpud U3MEHEHUM O0BhEMa W HarpeBaHUU WIIH

OXJIKICHUU.
6. IIpaBuna nsmepeHus remMnepaTypsl.
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7. Bunel Tennonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBa TeMITEpaTyphl NP IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBHS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJM WIIM caxapa.

3. OmnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMs ra30B, >KUIKOCTEH U

TBEPJBIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3AyXa B OAJIJIOHE IIPULA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTBH JABJIEHHUS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HabGmionenue w3MeHEeHUsT BHYTPEHHEHM OSHEpPruM Tejla B PE3ysbTare
TEIJIONepeaul U padOThl BHEITHUX CHJL.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHON H

ropstuer BOJIBL.

9. OmpeneneHue KONMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIPH

TEMJI000MEHE C HATPETHIM METAITUYECKUM HUIUHAPOM.

10. OnpeneneHne yaeapHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa B3IEKTpUUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH sieKkTpudeckoro nosisd. IlpuHomn
CYIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.
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Onektpuyeckas uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locneqoBarenbHOe U MapallyIEIbHOE COEIUHEHUE MPOBOJHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe mnoje 3eMiId M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE 1MOJIE 3JIEKTPUYECKOTO TOKA. [[puMeHeHne 3JIeKTpOMarHuToB
B TEXHHUKE. J[efICTBME MArHUTHOTO MOJISl HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOSTHHOTO ~ TOKa. VICIOJIb30BaHWE  BJIEKTPOJABUTATENE B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DneKTpu3aus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpoBOAHUKY U TUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHAN 3JIEKTPUYECKOTO MOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.
JleliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. 'a3oBbIH pasps.
. I3MepeHne cuiibl TOKa aMIIeEPMETPOM.
. I3MepeHune 351eKTpUIeCcKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHHUs MOJOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlecTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEND TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
. OnbiTel @apages.
. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHUS.
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25. DIEKTPOreHEPaTOp MOCTOSHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1. OnbITBl 1O HAOMIOACHUIO DJJIEKTpU3ALMU TeJl MHAYKIMEH U TpH
COTPUKOCHOBEHHH.

2. UccnenoBanme JneHCTBUS JJIGKTPUYECKOTO TIOJS HA TIPOBOJHUKHA W

TUDIIEKTPHUKH.

COopka u npoBepka paboThI NEKTPUIYECKOMN 1IEMU MOCTOSHHOTO TOKA.

W3mepenre u peryaupoBaHie CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO 4Y€pe3 pPe3UucTop, OT

COIIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUIECKOTO
COTPOTHUBJICHUS TIPOBOAHWKA OT €ro JUIMHBI, IUIOMIAJW ITONEPEUHOTO
CEUeHHs U MaTepuania.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKCHUM TMPU  IOCIIEI0BaTEILHOM

o v &~ W

COEJIMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwyia JUisi CWIbBl TOKAa IPU IAPAJUIEIBHOM COEIHHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOI0 TOKA, HIYIIETO YEPE3 PEIUCTOP.

11. OnpeiesieHHe  MOIIMHOCTU  JIEKTPUYECKOIO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

12. UccrnenoBanye 3aBUCMMOCTU CHJIBI TOKA, MAYLIETO 4Y€pe3 JaMIIO4Ky, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJCMCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3ydyeHre MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB IIPH UX 00bEINHEHUH
Y pa3/eIcHHH.

16. MccnenoBanue AENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITEL, J€MOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KaTyLIKH C TOKOM M MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATES.

20. U3mepenue KII/I 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUs M HaNpaBJICHHUS WHAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.
Mexannueckoe nBWkeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
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nBr>keHue. HepaBHoMepHOE npsiMonuHerHoe ABrkeHue. CpelHsss 1 MIHOBEHHAs
CKOPOCTb TeJa NPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u ywactora oOpalleHus.
JIuneiinas u yrinoBas ckopocTh. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HptoTroHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUS CKOJIBKEHUS, CHUIIa
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. J{BumxeHnue mianet BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIa € 3aKPEITIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHInanbHas SHeprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJIu. [loTeHIIManbHast SHEprusl C:KaTou npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW ASHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTUU.

Hemoncmpauuu.

1. HaOnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNYyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKopoCTU U YCKOPEHUS PSIMOJIMHEHHOTO JIBUXKCHMUSI.
HccnenoBanre Npru3HaKoB PAaBHOYCKOPEHHOTO JIBXKCHUSI.

HabGmronenue nBm>XeHHs Tela 1o OKPY>KHOCTH.

Hab6nronenne MexaHMUeCKUX SIBJICHHUM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MAacCChl Te€la U JEUCTBYIOIIEH HA HEro

o u kA w

CHJIBI.
HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TETI.
N3MeHeHune Beca Tena npu YyCKOPEHHOM JIBUKEHHM.

10. [Tepenaua ummnynbca npu B3aMMOJICUCTBUM TE.

11. [IpeoOpazoBanus SJHEPTUHU TPU B3aUMOACHCTBUU TE.

12. CoxpaHeHHUE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHre UMIYJIbca IPU a0CONIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
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14. HaGnronenue peakTUBHOTO JIBMYKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MpU CBOOOTHOM IaJICHUU.

16. CoxpaHEeHHE MEXAaHUYECKON IHEPTUH NIPU IBUKEHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJbHEUIIETO0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKCHHS OpycKa WU JIBHDKCHHUS
[IapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHue YCKOPEHHs Tejla MPU PABHOYCKOPEHHOM JABWKEHUU IIO
HAKJIOHHOUW IUTIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHM NPHU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TP PABHOYCKOPEHHOM JBW)KEHUH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIAE TPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. HMccinegoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenne K03PpGULUMEHTA TPEHUS CKOJIbKEHHS.

Omnpenenenne KECTKOCTU IPYKUHBI.

9. OmpeneneHue padOThI CHIIBI TPEHHUS ITPU PABHOMEPHOM JIBUXKEHUU TeJa T10
TOPU30HTAIBLHOM MOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: Iepuo,
4acToTa, aMIUINTyJda. MaTeMaTnuecKuil U NpYyKUHHBIM MasTHUKH. 1IpeBpanienue
DHEPTUU TIPHU KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUX BOJH. IIpojonbHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHM TET MOJ JEHUCTBUEM CHUJIBI TSHKECTA U CHUJIBI

YOPYTOCTH.

2. Habmionenue konebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BbIHYKIEHHBIX KOJIEOaHH U pPe30HaHCa.

4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAECIIN).
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5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OmpeneneHne dYacTOTBl H  Tepuoja KOJIeOaHM MaTeMaTHYeCKOTro

MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHUu MPY>KUHHOTO MAagTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEPUOA KOJCOAHUN MPYKUHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTU TEpHoJia KoieOaHuil rpy3a, MOJIBEIIEHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJjeOaHui
NPY>KMHHOTO MasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOIICTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

tenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonmHeHOE
pactnipoctpaneHue cBera. 3atMenusi Connia u Jlynsl. OTpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHue cBera. 3akoH TMpejomieHUs cBeta. [lonHOe BHYTpeHHeEe
OTpakeHHe cBeTa. Vicmonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPaKEHUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop myyent B mua3e. OnTudeckas cucrema GoToarnmapara, MUKpOCKOTIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

1. IlpsmosnmHENHOE pacIpPOCTPAHEHUE CBETA.

2. OtpaxkeHue cBera.
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[Tosryuenue n300pakeHU B MIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[Tosryuenue n300pakxeHU ¢ TOMOILBIO JIMH3.

[Tpunuun aevictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e510ro cBeTa B CIEKTP.

L X N o U A~ W

12. [lomy4yeHue 6e10ro cBETa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaXEHUsI CBETOBOrO Jydya OT yria

MaJICHUS.

2. M3yueHue xapakTEpUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia
NAJICHUS HA TPAHULIE «BO3LyX—CTEKIIOM.

4. [lonmydeHue n300paxeHU ¢ TOMOIIbIO COOMPAIOLEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIbI COOUparomieit
JINH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. OnBITBI 1O BOCHIPUSTHIO LIBETA NMPEAMETOB NPH UX HAOIIOACHUU uepe3
LIBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTpPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- U raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEl.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3I.

SnepHas osHepreTuka. JeMCTBUSA paguOAKTUBHBIX H3JIyYCHUNW HaA JKHUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3JIy4eHHS U MOIJIOIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUYEHUN.

6. Perucrpanus uzimydeHus NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padomul u onsimel.
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1. HaGnrogeHue CruloMHbIX U JUHEHYATHIX CIEKTPOB U3ITyUCHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTEIBLHO0-0000 1AM MOYTb.

[ToBTOpUTENHEHO--00001IAIONUN MOAY/H IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuH
1 000011IeHUs TPEAMETHOTO COACPIKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Ipu M3yYEHUH BCETO Kypca (pU3MKHM, a Takke AN MOJATOTOBKH K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHY MO (U3HKe i1 OO0ydYaroIIMXCs, BRIOPABIIUX ATOT
y4eOHBII IpeIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAlpPEMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yudeHus, (GopmMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHSTH (PU3UYECKHE
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUpPOE U MOBCEIHEBHOM KU3HH;

UCI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyucIie JIJ1s IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4yHbIE OCHOBBI HaWOOJie€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCMIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIrUU Ha OCHOBE 3aKOHA IPEBPAILLECHHS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB

9HCPIrUu.
[okyMeHT co3aaH B 3nekTpoHHo chopme. Ne 255 ot 02.10.2023. UcnonHutens: Mnsizosa IM.o. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 15 3 36. CTpanuua cosaara: 02.10.2023 10:39 =¥ TATAPCTAH



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

N3yuenne ¢u3UKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe udydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00I11Ier0 00pa3oBaHUs

y oOyuarorierocst 6yayT copMUpOBaHbI CICAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B

YacTH:

e 1) MaTpMOTH4YE€CKOr0 BOCTIMTAHUSA:

e — IPOSIBJICHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3ruecKol HayKu;

e — IIEHHOCTHOE OTHOIICHHUE K IOCTUKEHUSIM POCCUMUCKUX YUEHBIX--(DUZUKOB;

e 2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e —TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY>KJICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

e — OCO3HAaHHE BaXXHOCTU MOPAJIBHO--3THUYECKHUX MPUHILMIOB B JEATEIBHOCTH
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCIPHUATHE ICTETUYECKUX KAYECTB (DU3MYECKON HAYKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

e — OCO3HAHHE IEHHOCTU (U3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

e — PpAa3BUTHE HAy4yHOH JIOOO3HATEIBHOCTH, MHTEpPECa K MCCIEN0BATENbCKON
NEATEIIbHOCTH;

e 5) <¢dopmupoBanus  KYJbTYPbl 3I0POBbS ¥  JIMOLMOHAJIBHOIO
Os1aromoJry4ust:

e — OCO3HaHME UEHHOCTH Oe3omacHOro oOpa3a J>KM3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

e —chOpPMHUPOBAHHOCTH HaBbIKa pe(IIEKCUH, PU3HAHUE CBOETO MpPaBa Ha OMIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

e 6) TPYIOBOI0 BOCIIUTAHMS:
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e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NUECKUX 3HAHUMH;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JlacTU OKpY’KalolleW cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIOUIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOIXHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUM IPU BBHIMIOJIHEHUM WCCIEIOBAHUNA U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
TIPYTHX;

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUIUUECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs pOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIE  Y4eOHbIE  JCHCTBHS,  PETYyJISTHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
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e BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKU OOBEKTOB
(s1BNIEHUI );

e yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

e BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMAaTPUBAEMbIX (haKTaXx,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

e BBIABJIATH NMPUYMHHO--CJICACTBEHHBIC CBSI3U MPU H3YyUYEHUU (PUBNUECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITENILHO BBIOMPATH CLIOCOO perieHus ydeOHOoU (GU3HUecKoil 3a1auun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCH KaK HUCCIEA0BATEIbCKIUI HHCTPYMEHT TIO3HAHMS;

e TPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUS,

e OIICHMBATh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

e IMPOrHO3MPOBATh BO3MOXKHOE JlajbHEWIIee pa3BUTHE (UBHUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHAMM3MPOBAThH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM TPEICTABICHHS,

e CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAIbHYI0 (QOpMYy NpPEICTaBICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, IuarpaMMaMiu, HHOU TpadUKoi U MX KOMOMHAIIUSMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJI¢ OOCYXJEHHs y4yeOHOTO Marepuana, pe3yJbTaToB JIa0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh HJIEU, HAlleJICHHbIE HA pEUICHUE 33aJayd M MOJAepiKaHHe
OJ1arokenaTeaIbHOCTH OOIIEHNUS;
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e COIIOCTAaBJIATh CBOM CYXKJIEHHUS C CYXKICHUSMH JIPyTUX YYaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

e BBIpaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

e IyOJIMYHO IPEICTABIATH PE3YIAbTATHI BBHIIIOJHEHHOIO (PU3NYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e TIOHMMATh U HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U UHANBUIYAJILHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHMMATH LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no €€ JOCTWKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e BBINOJIHATH CBOIO YaCTh PabOThI, JOCTUrasi KAYECTBEHHOIO Pe3yJibTara Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

e OIICHMBAaTh KAa4eCTBO CBOErO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBIABJISITH MPOOJEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIIUX
JUTsL petieHust GU3NIECKUX 3HAHUM;

e OpHUEHTHPOBATBHCS B  PA3IMYHBIX MOAXOJAAX MPHUHATUS  PELICHUM
(MHAUMBUyaIbHOE, TPUHSITHE PEIICHHUS B TPyMIe, NPUHSATUHE PEIICHUI
rpyIIon);

e CaMOCTOSITEJILHO COCTaBIISATh AJITOPUTM pelIeHUs1 PU3NUECKOM 3a1aun Uiu
IJlaHa MCCIEJOBaHUS C Y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHThI PEIICHUM;

e JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMu U MpeJjiaraTh IiaH €€ U3MEHEHNS,

e OOBICHATH, TPUYUHBI JIOCTHKCHHUS  (HEJOCTIKEHUS) Pe3yJbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATECIBHOCTH (B TOM YKCJIE B XOJ BBITIOJHEHUS
GbU3MYEeCKOr0  WCCICAOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
O0O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallli, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

e OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

e CTaBUTH ce€0sl HA MECTO JIPYTOro yejJoBeKa B XOJI€ CIopa WA JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
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e TMpHU3HABATh CBOE MPABO Ha OLMIMOKY MPHU pPelIeHUuU (PU3NUECKHUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koH1y oOyuenus B 7 kjiacce nIpeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUIA:

e HCIOJB30BaTh TMOHATHSA: (PU3MUECKHME U  XUMHYECKHE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, gaedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuyaTh sBIeHUS (AUPQy3us, TEIIOBOE NBUKEHUE YaCTHUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

e pacmo3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHMs Ha JKMBOM OpraHM3M, IUJIaBaHHUE PbIO, pblyaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e ONUCHIBAaTh U3YUYEHHBIE CBOWCTBA TeNl U (PU3UUYECKHUE SIBJICHUSA, UCIIONb3Ys
buznyeckue BeMYUHbBI (Macca, 00bEM, TNIOTHOCTD BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUH NPABWIBHO TPAaKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMH, CTPOUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;
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e XapaKTepu30BaTh CBOICTBa Tes, (PU3UUECKUE SBICHHUS U MPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3MUECKHE SBICHHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKkTepa:
BBISIBJIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

e pemarh pacy€THbIC 3a7auu B |—2 JEUCTBUA, HUCHOJB3YyS 3aKOHBI M
dbopmyIbl, CBs3BIBAIONINE (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
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 (PU3UUECKON BETUYNHBI;

e pacmo3HaBaThb MPOOJIEMBbI, KOTOPbIE MOXXHO PEHIUTh TpPH MOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUH UCCIIEIOBAHUS BBIJICSATH IPOBEPIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKA B XOJE OIbITa, JENaTh BBIBOABI MO €ro
pe3yJibTaram;

e TMPOBOJUTH ONBITHI MO HAOMIOACHHUIO (U3MUECKUX SIBICHUNW WM
bu3UecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OmbITa U POPMYITUPOBATH BHIBOJIBL;

e BBINOJIHATh MpPSIMbIE HM3MEPEHUS PACCTOSHUS, BPEMEHHM, MAacChl Tea,
o0BéMa, CHUIBI M TEMIEpaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e TPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTU OJTHOU (PM3UYECKON BEITMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYILETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTA OT YUIMHEHHS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMa
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B
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MJIAHUPOBAHUKM  Y4E€OHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

e TMPOBOJUTH KOCBEHHBIC HW3MEPCHHS (PU3NUECKUX BEIMYHMH (TJIOTHOCTH
BEIIECTBA )KUJIKOCTH M TBEPIOTO TENa, CHIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd NPEIJIOKEHHOM HHCTPYKIUHU: TMPU BBINOTHECHUH
U3MEPCHUI CcOOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYHCIISTH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

e COOJIIONATH MPABWIJIA TEXHUKHU O0€30MacCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

e yKa3bIBaTh TPHUHIMIBI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

e XapaKTEepPU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOWCTBO BOJONPOBOAA, THAPABIMYSCKHA TIpecc,
MaHOMET], BRICOTOMED, TOPITHEBOM HACOC, apEOMETP), UCTIOB3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH NpUMEpPHl (HAXOAUTh HHPOpPMAIMIO O  TIPUMEPaAX)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH 71 oOecrieueHusi 0€30MacHOCTH TPpU oOpaIieHuu ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKAIOIIeH cpelie;

e OCYIIECTBJIATH OTOOp MCTOYHUKOB UHpopmanmu B MHTepHere B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMCIOIIIHXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

e HCIIOJH30BaTh NPH BHITIOJIHGHUH YUEOHBIX 3aJJaHUi HAYYHO--TIONYJIIPHYIO
JTUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPAaBOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (PU3UIECKOTO COAEPKAHUS, B TOM
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Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTAIUEN;

e IpPU BBHINOJHEHUU Y4YE€OHBIX MPOCKTOB M MCCIEIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIJaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e HCIOJIb30BATh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;

e pasnuyaTh ABJICHMS (TEIUIOBOE pACIIUPEHHE W CKaThe, Terulonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTUIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINUCAHMI0 MX XaPAaKTEPHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

e pacmo3HaBaTh TMPOSBICHHE HW3YYCHHBIX (U3MUECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper mor0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KMU3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3ajJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONHUCHIBATh U3YUYCHHBIC CBOWCTBA TEN U (HU3UYECKUE SBIICHUS, UCIIONB3YS
bu3ndeckue BeTUYHHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa
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IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HaNpsDKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJbI, CBSA3BIBAIOLIME JIAHHYIO (U3NYECKYIO0 BEIMUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

e XapakTEpU30BaTh CBOWICTBA Te€J, (PU3UYECKHUE SBIEHUS M IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPUH
CTPOEHMSI BEIIECTBA, IPUHLUII CYNEPHO3ULMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;

e OOBIACHATH (PU3MYECKHE MPOILIECChl U CBOWCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

e pemiaTh pacy€THBIE 3aJauyud B 2-3 JEUCTBUA, MCHOJB3YyS 3aKOHBI M
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (HOPMYJIbI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHHE, OLEHUBAaTh MPABWIBHOCTh TMOPSIKA
IIPOBEJCHUSI UCCIIEN0BAHUs, J€JIaTh BBIBOIBI;

e IMPOBOAMUTH OMNBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUW WU
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MpoLiecca OCThIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
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MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUsl, OMMUCHIBATH X0/ ONBITA U (DOPMYITUPOBATH BHIBOIbI;

e BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbL, OTHOCUTEIBHOM BIAKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

e TMPOBOJUTH UCCIIECIOBAHNE 3aBUCUMOCTU OAHOU (hM3HUECKON BEIMUYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEUEHHMSI U YIEJIbHOIO COITPOTHUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

e IPOBOAWTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIMYUH (yAesbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH W3MEPEHHs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

e COOJIIOATH MPABWJIA TEXHUKH 0€30MacCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

e XapakTEepU30BaTh MPUHUUIBI JIEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM HA UX OMHMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, AIEKTPOMATHUT, JIEKTPOABUTATENb MOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTbIE TEXHUUYECKUE YCTPOWCTBA U H3MEPUTEIbHBIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
NOCJIEOBATEIBHBIM U NAPAJIEbHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;
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e TMPHUBOAUTH MpUMEPHl  (HAXOAUTh HWHGPOPMALKMIO O  IpHUMeEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaIOILEH CPeLE;

e OCYIIECTBIATh TOWUCK WHMOpMAIUU (DUIUISCKOTO COACpPKAHUSA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

e HCIOJIB30BaTh MPU BBIIOJHEHUHU YUYE€OHBIX 3a/laHUil Hay4YHO--IIONYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e co37aBaTb COOCTBEHHbIE NMUCHMEHHBIE M KpPATKUE YCTHBIE COOOLICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapar Kypca (OU3MKH, COIpPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

e TIPHU BBIOJHEHUN YYEOHBIX MPOCKTOB W HCCIEIOBAaHUMA (PUIUIECKIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCS YMEHUIN:

e HCIOJB30BaTh TMOHATHUS: CHUCTEMa OTCuY€Ta, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUS, MedopManus
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPAOE TENO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JadbHO30PKOCT,
CTIEKTpPHI MCITyCKaHUs U TOTJIONIEHHs, anb(da-, 6eTa- 1 raMMa-u3IyIeHHUS,
U30TOIIbI, ICPHAs SHEPTETHKA,;

e pa3nuuaTh SBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE

[okyMeHT co3aaH B 3nekTpoHHo chopme. Ne 255 ot 02.10.2023. UcnonHutens: Mnsizosa IM.o. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 26 13 36. CTpanuua cosaara: 02.10.2023 10:39 =¥ TATAPCTAH



TeJ, PEAKTUBHOE JBIDKCHHE, KoJieOaTeIbHOEe ABUKEHHUE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e pacno3HaBaThb IMPOSBICHHE HU3YYEHHBIX (PU3MYECKUX SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJIOTHYECKOE NECUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MpU ATOM MEPEBOAUTH IMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

e ONHUCHIBATh U3YYCHHBIC CBOWCTBA TEN W (YU3UYECCKUE SBIICHUS, UCITONB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JSHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPEIOMJICHUS CpEabl), TPH OINHWCAHUU
MPaBUJILHO TPAKTOBaTh (U3MYECCKUH CMBICT MCIOJb3YEMBIX BEIIMYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepPW30BaTh CBOWCTBA TeJ, (HU3WYECKHUE SBICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCET
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IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

e OOBACHATH (U3MUYECKHE MPOLECCHl U CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

e pelaTh pacu€THBIE 331a4Uu (ONUpPAIOLINECs HAa CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYNHBL: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]aul 3alllChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMBIC Il PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS (PU3NYECKON BEINUUHBI;

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

e IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHWW MNPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyYEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOUHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

e TIPOBOAWTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieil JUH3bI), OOOCHOBBIBATH BBIOOpP cCrOco0a M3MEpeHUs
(M3MepUTENHHOTO MPUOOpPA);

e TMPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJcHNs): IUIAHUPOBATh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpATh
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YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl  IOJTYYECHHON 3aBUCHMOCTH
bU3MYeCKUX BEIWMYMH B BHUAC TaONWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3yabTaTaM UCCIIEA0BaHNUS;

e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUSI (U3UUYECKUX BEIMYMUH (CpEeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4YecKass paboTa W MOIIHOCThb, YaCTOTa W TEPHOI
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
WU3MEpPCHHUS, CIeays TPEIIOKCHHOW WHCTPYKIIUH, BBIYHCIATH 3HAUYCHHC
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

e COOJIIONATH MPABWIJIA TEXHUKHU 0€30MacHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

e paszmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHaibHas TOYKAa, aOCONIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

e XapaKTEpPW30BaTh TMPHUHIUIBLI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUJOMETP, NATYMKW TOJOXKEHUsS, PACCTOSHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

e HCIOJb30BATh CXEMbI M CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;

e TMPUBOAUTH MpuUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  TPHUMEPaAX)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH 711 obecriedeHnst 0€30MacHOCTH TIPU OoOpaleHuu ¢ mpudbopamMu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTUYECKOTO MOBEJICHHS B OKpY Kalollel cpefie;

e OCYIIECTBIATH TMOUCK HWHGMOpMAIUU (DUIUIECKOTO COACpPKAHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUs IOCTOBEPHOCTH MOJYYeHHONW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;
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e HCIOJIb30BATh MPH BHITIOJIHEHUN YUY€OHBIX 3a/laHUi Hay4YHO--TIOMYJIAPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BianeTb MNPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOW WIIA MCCIIE0BATENBCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubnunoreka LIOK
1.1 dusuka - Hayka 0 IIPUPOIE 2
Yia © TpHpoa https://m.edsoo.ru/7f416194
bub6 K
1.2 dusnyeckue BETUINHEI 2 1 nosmorexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBINH METO/ ITO3HAHUS 2 1 bubnnorexa [IOK
' e A https:/m.edsoo.ru/7416194
Wroro no pazneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 CTtpoenue BelecTna 1
TPOCHHC BEIICCTB https://m.edsoo.ru/71416194
27 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnorexa [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
2.3 ArperatHele COCTOSIHHS BEIIECTBA 2
p B https://m.edsoo.ru/71416194
Hroro o pazneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 MexaHn4uecKkoe IBIKEHIE 3
n https://m.edsoo.ru/7f416194
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bubnunoreka LIOK
3.2 Huepuii, Macea, MI0THOCT 4 ! https:/m.edso0o.ru/7416194
bu6nmoreka [IOK
3.3 Cuna. B 14 1 2
. BHpt Cit https:/m.edsoo.ru/7416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TelaMHu, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 5
Jlapnerue sxukoctn https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 ATmoceproe naseHie 6 https:/m.edsoo.ru/7416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmorexa [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 PaboTa u mommHoCTE 3 ! https://m.edsoo.ru/7f416194
bubmmoteka IIOK
52 I1 5 1
POCTHIC MEXaHHM3MBI https://m.edsoo.ru/71416194
bu6nunorexa LIOK
53 M 4 1 1
CRAHHHCCKA Jnephit https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmmorexa LOK
' p = https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILTOBRIC HPOHECChT https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
)1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJIciiCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT M i 20 1
OCTOSIHHBIN 3JE€KTPUUYECKUIN TOK 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue Ten 20 1 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnorexka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pazgen 4. CBeToBbBIE SIBJIEHHUS
[okymeHT co3aaH B anekTpoHHon copme. Ne 255 ot 02.10.2023. UcnonHutens: Mnsisosa IM.&. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 34 n3 36. CtpaHuua cosgara: 02.10.2023 10:39 =¥ TATAPCTAH


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

4.1 3aKOHEI pacIIpoOCTPAHEHHUS CBETA 6 2 buGnnorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JI 0 6 3
HH3BL H OTITHHCECKHC TPHOOPI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 asnoskeHue 6eoro cBera B CIEKTP 3 hitps-//m.cdsoo.ru/7f4 1a4a6
Hroro no pazneny 15

Paznen 5. KpanroBbie iBJIeHUA

5.1 Hcnyckanue u OTjIoMieHuEe CBETa aTOMOM 4 1 Bubmorexa ITOK
’ y B https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO 1pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 bl 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 27
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