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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTo mpeamera B peanmzanuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (mo Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee SICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOMT B (POPMHPOBAHWUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CJICIYIONUMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusx Poccuiickoit dexaepanuu, peaU3yrONIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
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Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nexadps 2019 r. Ne [1K4BH).

Henan nzyyenus Gpuankm:

e TMpuOOpEeTEeHHWE HHTEpeca W CTPEeMJICHUS OOYy4YaloIUXCi K Hay4HOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHLE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (popMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opMupoBaHue NpPENCTABICHUNA O PONM (PU3UKHU JI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMpPEACTAaBICHUM O  BO3MOXHBIX  cdepax  Oynymen
npo(hecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

e IpUOOpETEHHWE 3HAHUH O JIUCKPETHOM CTPOECHHUU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e MpUOOpPETEHHE YMEHUM OMHUCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

e OCBOCHME METOJOB pELIEHUS MNPOCTEHIIMX PpaCUETHBIX 3a1ad ¢
UCITOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHHI HAOJIOAATh IPUPOJIHBIE SIBIICHUS U BBIMOJHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

e OCBOEHME NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINYECKOTO COAepKaHUS,
BKJIIOYAsi HUH(POPMALIUIO O COBPEMEHHBIX JTOCTHRKEHUSAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

e 3HAKOMCTBO cO chepamu MpodhecCHOHANBHON AEATEIBHOCTH, CBSI3aHHBIMH
C (GU3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 kiacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
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7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXCsl, CIUCKA AKCIICPUMEHTATBHBIX 3a/JaHHUM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusrka — Hayka O npupone. SBnenHus npuponabl. PU3HUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKd U3YYalOT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeM OO0JbIlle, YeM OOJbIlIe BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 53 o1 29.09.2025. UcnonHutens: Luranosa H.H. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 78. CtpaHnua cosgana: 29.09.2025 16:00 =¥ TATAPCTAH



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JBH)KCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TspkecTy. Cuita TshKecTH Ha Apyrux maHerax. Bec rena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIapUKa B HKUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
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JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcioBHE IIaBaHUs TEJI: TIJIABAaHUE WM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e

~

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue mpaBuia paBHOBECHs phluara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHre U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuecTBo TemnoTsl. YenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHust Ted.

W3meHenue naBieHHs Ta3a IpU U3MEHEHMH O00bEMa U HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMITEPATYPhl MTPH TIIABJICHUH.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopnvie pabomul u onvimaol.

1. OmnbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI MO BBIPAIMBAHUIO KPUCTAILUIOB NOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJTIOHE MITPHUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEPrHMM Tejla B Pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. HccnenoBaHue sIBJIEHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU U

ropst4er BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoliiecca ucnapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

v ok W
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Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HaIpPSHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SIBaeHne 3NeKTpOMAarHuTHOW MHAYKUMU. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

L 0 N o Uk wN R
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18. OnbIT DpcTeaa.

19. MarauTHoe mnoJjie Toka. DJIeKTPOMarHur.

20. JleyicTBME€ MAarHUTHOTO TOJISI HA MIPOBOJHUK C TOKOM.

21. DJEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

22. MccnenoBaHue ABIEHUS 3JEKTPOMAarHUTHOM MHTYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTh HAIIPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHUS.

25. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1. OnpiThl TO HAOJIOACHUIO SJEKTpU3aAUUM TEJl WHAYKUUEH U Mpu
CONPUKOCHOBEHUH.

2. HccnepoBaHue nOEUCTBUS 3IEKTPUUYECKOTO IO HA MPOBOJHUKU H

JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT

CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUSI HA PE3UCTOPE.

7. OTNBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

8. IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM

o vk~ w

COEJIMHEHHH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwiia JJIsi CUJIbl TOKA NpPU MApajuIeIbHOM COEAMHEHUH
PE3UCTOPOB.

10. Onpenenenue pabOThI NEKTPUUECKOT0 TOKA, UIYIIET0 Yepe3 Pe3UCTOP.

11. OnpeiesieHHe  MOIIHOCTU  3JIEKTPUYECKOIO TOKA, BBIAEISAEMON Ha
pe3ucrope.

12. UccnegoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JIAMIOYKY, OT
HaIpsHKEHUs Ha HE.

13. Onpenenennie KIIJ[ narpesarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. 3yueHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
Y pa3JICJICHNH.

16. MccnenoBaHue NEUCTBUS 3JIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITEL, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KaTYIIK{ C TOKOM M MarHuTa OT CHJIbI TOKA 1 HAIPABJIEHUs TOKA B KaTYLIKE.

18. I3ydyeHue AeiCTBUS MAarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 53 o1 29.09.2025. UcnonHutens: Luranosa H.H. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 3 78. CTpanuua cosaaxa: 29.09.2025 16:00 =¥ TATAPCTAH



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMT CyNIepO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJid. [loTeHIManbpHas SHeprus cxkato npyxkuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW ASHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.
N3mepenre cKkopoCTU U YCKOPEHUS TPSIMOJIMHEHHOTO JIBUXKCHMUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.
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6. HaOmroneHne MexaHMYeCKUX SIBIEHUH, IPOUCXOJAUIUNX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUN OTHOCUTEIBHO
KaOuHeTa (PU3MKH.

7. 3aBUCUMOCTb YCKOPEHHs Tella OT MacChl Tela U JACHCTBYIOIIEH HAa HEro
CHJIBI.

8. HaOmroneHue paBeHCTBA CHUJI IPU B3aUMOJECHCTBUU TEN.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

10. [lepegava ummynbca Npu B3aUMOJICHCTBUU TEll.

11. [IpeoOpazoBanus SHEPrUU NPU B3aUMOCHCTBUU TEN.

12. CoxpaHeHre UMIYJIbCa IPU HEYIIPYTOM B3aHMOIEHCTBUH.

13. CoxpaHeHre UMITYJIbCa IPU a0CONIOTHO YIIPYTrOM B3aHUMOJEHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOHOM MaJCHUU.

16. CoxpaHeHHEe MEXaHMUECKON YHEPTHH MPH JABMKEHUU TeJla Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Il pa3roHa U JaJbHEHMIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpyCcKa WM JIBHXKEHUS
[IapUKa 10 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHre YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JABMKEHUU IO
HAKJIOHHOM TIOCKOCTH.

4. HccienoBaHue 3aBHCHUMOCTH IIyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka rumoTe3bl: €cliM NOpPU PaBHOYCKOPEHHOM JIBMXKEHUM 0e€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

6. MccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBXEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBU)KEHUU TeJa I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

10. Onpeenenre pabOThl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
MCITIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusl U BOJIHBI.
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KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — koieOaHus.  BbpiHyXzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W Mepuojia KOJEOAHMH MaTeMaTHyecKOoro
MasTHHKA.

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

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoJa KojeOaHWi Ipy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

Pazngen 10. DiieKTpOMArHUTHOE 1MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  momenp  cBera.  Mcrounuku ~— cBera.  [IpsmosmHenHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Toy4yenune n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyda OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHUSI U ONTHYECKON CHIIBI cCOOMparoiei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.
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Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pe3epdopaa u mnanerapHas mozens aroma. Mogens atoma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peaknuu. 3aKOHbI COXPAaHEHHUs 3apAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOYJb MIPEAHA3HAYEH JJI1 CUCTEMaTU3alun
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJYJISI PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJ]aHusI, B KOTOPHIX UM IMPEJIaraeTcs:
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HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYYEHUS] TCOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB

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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

YacCTHu:

e 1) MaTpMOTH4YE€CKOr0 BOCTIMTAHUSA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON
bu3nuecKkoil HayKu;

e - IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

e - TOTOBHOCTbH K aKTUBHOMY YYaCTHUIO B OOCYKJICHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUI
busuKy;

e - OCO3HaHUE BAXXHOCTH MOPAIBHO-3THYECKUX IPUHLUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE ICTETUYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e - OCO3HaHHWE IIEHHOCTU (PU3NYECKOM HAyKHM KaK MOIIHOIO HWHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYPBI;

e - Da3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

e 5) ¢dopmupoBanus  KYJbTYPbl 3I0POBbS ¥  JIMOLMOHAJIBHOIO
0/1aronoJIy4us:

e - OCO3HaHME LIEHHOCTH Oe3omacHoro oOpas3a >KM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TPaHCIIOPTE, HA JOPOTaxX, C DJIEKTPUUYECKHM M TETUIOBBIM O0OpYyIOBAaHHEM B
JOMAITHUX yCIOBHSIX;

e - chOpMHPOBAHHOCTH HaBBbIKA peIICKCHH, TPU3HAHKUE CBOETO MIPaBa HA OMIHOKY
Y TAKOTO e MpaBa y JPYroro 4eIoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e - AKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3anad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alliH, TOpoAa, Kpas) TEXHOJOTHMYECKOH |
COLIMAJIbHON HAMPaBJICHHOCTH, TPEOYIOIINX B TOM YUCIIE U GU3NYECKUX 3HAHUH;
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e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Karollel cpeapl, TUIAaHUPOBAHUSA IIOCTYNMKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICWCTBHUU TPH BBIMOJHEHUH WCCIICIOBAaHUN M
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUNIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U PUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX JEHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIyH Cpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHHs IpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyyaromerocss OyayT cGOpPMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HaBaTeIbHbIC YHUBEPCATbHbBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA, PETYJISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,
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e BBIABIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pACCMATPUBAEMBIX (haKTaXx,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHUSIM;

e BBIABJIATh NMPUYMHHO-CICACTBEHHBIC CBSI3U MPU HW3YYCHUH (PHU3NIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(U3UYECKUX BEIIMYNH;

e CaMOCTOSITENILHO BHIOMPATH CTIOCOO pelIeHns yueOHON PU3ndecKkoil 3a1aun
(cpaBHEHHME HECKOJIbKMX BapMAaHTOB pEIICHHs, BBIOOp HaumOboliee
MOAXOJSIIEr0 ¢ Y4ETOM CaMOCTOSITEIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUSA:

e HCIOJB30BaTh BOMPOCH KaK MCCIEI0BATEIbCKIII HHCTPYMEHT TO3HAHMS,

e TPOBOAMTH MO CAMOCTOSATEIHHO COCTABICHHOMY ILJIaHY OIBIT, HECIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIbIIOE UCCIENOBaHUE (HU3NUECKOTO
SIBJICHUS,

e OIICHMBATh Ha TPHUMEHHMOCTbh U JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJyYEHHYIO B XO/I€ UCCIIEIOBAHUS MJIM IKCIIEPUMEHTA;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

e IIPOrHO3MPOBATh BO3MOXKHOE JajlbHEWIIee pa3BUTHE  (PUIMUECKUX
MPOIIECCOB, @ TAK)KE BBIIBUTATh MPEINONO0KEHUS 00 UX PAa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nundopmanueii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TMOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHANM3UPOBATH, CUCTEMATU3MPOBATh U HMHTEPIPETUPOBATH WHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHHUS;

e CaMOCTOSITEJIBHO BHIOMpATh ONTHUMAIbHYIO (OpMy TMpeACTaBICHHS
uHbOpMaAIllMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e B XOJI¢ OOCYXJeHHS y4yeOHOTO Marepuaina, pPe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBAaTh WJICU, HAIlleJICHHBIC HA pEUICHUE 3aJaud W TMOAACp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

e COINOCTABJISITh CBOM CYXICHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

e BBIpAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
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e MyOJIMYHO MPEICTABIATH PE3YIbTAThI BHINOJIHEHHOTO (PU3NYECKOTO OIbITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e TIOHMMATh U UCIIOJIb30BATh NPEUMYIECTBA KOMAHIHON U UHANUBUIAYAJIbHON
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

e IIPUHMMATH LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUSA
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHUSI HECKOJIBKUX JTIO/ICH;

e BBINOJHATH CBOIO YacThb PaOOThI, JOCTUrasi KAYECTBEHHOT'O pe3yJIbTaTa 110
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

e OLEHMBATH KAayeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBIABJISTH MPOOJEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX, TPEOYIOIIUX
JUIs1 perieHus: GU3nyecKux 3HaHUM;

e OpHUEHTHUPOBATHCS B  PAIMUHBIX TMOAXOJAX MPUHATUS  PELICHUM
(MHIMBUAYyaJIbHOE, TPHUHATHE PEUICHUS B TPYIE, MPUHITHE PEIICHUMA
Tpynmom);

e CaMOCTOSITEJILHO COCTaBIISATh AJITOPUTM pelIeHusl PU3NUECKOi 3a1aun Uiu
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHThI PEIICHUM;

e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJjiaraTh IiaH €€ U3MEHEHUS,

e OOBACHATHL MPUYMUHBI JOCTIKCHUS  (HEJAOCTHIKEHHS])  Pe3yJbTaToB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS
GbU3MYEeCKOr0  HWCCICAOBAHMS WM  TPOEKTAa) HAa OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHMBIIUXCS CHUTYallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

e CTaBUTH ceOs HA MECTO JPYTOTo YEJIOBEKA B X0OJI€ CIIOPa WIIM TUCKYCCHUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;

e TMpU3HABATH CBOE MPABO HA OIIMOKY MPH PEIICHUU (PU3MUECKUX 3a7a4 WU
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI
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K xonIty o0yueHus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIMOJBb30BAaTh TMOHATHS: (GU3HUECKME U  XUMHUYECKUE  SIBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSA BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

e paznmuuath siBiIeHUA (AUQQy3us, TEIIOBOE JABIKEHUE YaCTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHWE TEJ, MPEBPAIIECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pAaclo3HaBaTh MPOSIBICHHE M3YYCHHBIX (DU3MUECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NIPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (PU3UUECKUX SIBJICHUIA;

e ONUCHIBaTh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUYECKHUE SIBJICHUSA, UCIIONb3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI HCTIONb3yEMbIX BETUUMH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

e XapakTepU30BaTh CBOICTBa Tes, (PU3MUECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
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SHEpruM, NpPU 3TOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3MUECKHE SBICHHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pewmiaTb pacy€THbIE 3a7auyd B 1—2 JEHCTBHA, HCHOJIB3YyS 3aKOHBI M
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ad, OLICHUBATh PEATMCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

e pacmo3HaBaTh MpPOOJIEMBI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3inyaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

e IPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyA0BaHUs, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

e BBINOJHATh NPSIMbIE HM3MEPEHUS PACCTOSHMS, BPEMEHHM, MacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

e IPOBOAMTH HCCIEAOBAHUE 3aBUCUMOCTU OJAHON (PU3MUECKON BETUUYHUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBMKEHHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KauyecTBa OOpaOOTKHA MOBEPXHOCTEH Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE
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NPEJIOKEHHBIX TaONMuI] U TpaduKoOB, AeNaTh BHIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

e TPOBOAWTH KOCBEHHBIC HU3MEpEeHHs (PU3NUECKHX BEIUYUH (TJIIOTHOCTD
BEIECTBA )KUJIKOCTU U TBEPIOTO TEja, CUIJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUAKOCTb  Teno, Kod3(PHUIMEHT TMONe3HOro JAEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUUHU: TMPH BBHIMOIHEHUU
U3MEpPEeHU CcoOUpaTh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIYUCISTH
3Ha4YE€HHE UCKOMOMW BEJIMYUHBI,

e COOJIIOATH MPABUIIA TEXHUKH 0€30MaCHOCTHU MpHU padboTe ¢ 1abopaTOpPHBIM
00opy1I0BaHUEM;

e yKa3bIBaTh MPUHIUIBI ACUCTBUS MPHOOPOB M TEXHHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

e XapaKTepH30BaTh TMPHUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TMPUBOAUTH MpUMEpPbl  (HAXOAUTh HH(POpPMALMIO O  MPHUMEPaAX)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEeH cpeie;

e OCYIIECTBIIATH OTOOp MCTOYHUKOB uHPopmanuu B HMHTepHere B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBIThH
HEIOCTOBEPHOM;

e WCIOJB30BaTh MPH BBHIMOIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JauTepaTypy GU3MUECKOTO COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COACPKAHUSA, B TOM
qHCclie MyOJIMYHO JIe]aTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeIOBaHUM, IPU 3TOM IPaMOTHO MCIOJIb30BAaTh M3yYEHHBIH
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NOHATUMHBINA anmapat Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

e TIpPU BBHINOJHEHUH YYEOHBIX MPOEKTOB M HUCCIECIOBAHHUI paclpeneniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e HCIIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
DJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, MIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pasnuyaTh ABJICHMS (TEIUIOBOE pPACIIMPEHHE W CKATHE, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllUsl, IJIaBJICHHUE, KpUCTalu3auus (OTBEpJEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO II0JIS1 HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAs MHIYKIIHS)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e pacno3HaBaTb MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpucTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoarCcoB, poJib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3emle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONUCHIBaTh U3YUYEHHBIC CBOMCTBA TeN U (PU3UUECKUE SIBJICHUS, UCIIONIb3YSI
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM
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MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUM 3apsi/l, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHULIBI (DU3UUECKUX BETUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

e XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBICHUS M IPOILECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKk0oH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATHUYECKOE BHIPAXKCHHE;

e OOBACHATH (PU3MUECKUE MPOIECCHl W CBOMCTBAa TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIC 3aJa4u B 2—3 JCUCTBUA, HCIOJb3YyS 3aKOHBI M
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

e pacmo3HaBaTh MpPOOJIEMbl, KOTOPHIE MOXHO PEHIUTh MpHU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIIOJb3ysl OMHCAHUE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

e TMPOBOJUTH ONBITHI MO HAOMIOACHUIO (PUBMYECKUX SBJICHUN WM
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TMIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
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MIPOBEPSIEMBIC MPEIOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
00Opy0BaHUSs, OMMUCHIBATH XO]T OTIBITA U (HOPMYIUPOBATH BBIBOIHI,

e BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIEPATYPhI, OTHOCUTEIHLHOMN BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEJIUYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

e TPOBOJUTH MCCICIOBAHNE 3aBUCUMOCTH OTHOU (hPM3MUECKOW BEITHMYUHBI OT
JIpYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  IPOBOJHUKE,
UCCIICAOBAHUE IIOCIEAOBATEIBHOTO M MAPAJUIEIBHOTO  COCIVHEHUU
MIPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE Ta0JIUIl U rpadUKOB, 1€J1aTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIIEA0BaHNUS,

e TMPOBOJUTH KOCBEHHbIC W3MEpEHUs] (UBUYECKUX BEIMYMH (yIeabHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): IUJIAHUPOBATh M3MEPEHHUs, COOUpPaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHONW WMHCTPYKIUU, U
BBIYUCIISITh 3HAUEHUE BEJIMUUHBIL;

e COOJIIOATH MPABHIJIA TEXHUKH 0€30MacHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
o00opy1I0BaHUEM;

e XapakTEepU30BaTh MPUHIUIBLI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUICHUS JJOMOB, TUTPOMETP, MapoBasi TypOUHa, aMIIepMeTpP, BOJILTMETP,
CUETUMK DJICKTPUUECKOW DHEPIHH, JIIEKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MpEAOXPAHUTEIU, DIIEKTPOMATHUT, JICKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUW M HEOOXOJIUMBIC
dbuznyecKkre 3aKOHOMEPHOCTH;

e pacCmo3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl DJICKTPUYECKUX IIened ¢
MOCJIEA0BATEIbHBIM U MapaJUICIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS IJIEMEHTOB JIEKTPUUCCKUX TIETIEH;

e TMPUBOAUTH TpUMEpPhl (HAXOAUTh HHPOpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3HUECKUX 3HAHUW B TOBCEIHEBHOMN
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KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

e OCYHIIECTBIISAITh MOHMCK HUHpOpMauu (U3NYECKOTO COJACPKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

e HCIOJIb30BaTh NP BBINOJIHEHUH YUYEOHBIX 3a/laHUN HAyYHO-TOMYJIPHYIO
JAUTEpaTypy (PU3NUECKOTO COAECPKaHUs, CIIPAaBOYHbIE MAaTEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOLIEHUS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCIIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

e IIpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PUINYECKUX
IPOLECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUHM C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTh 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbL, BEICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aMMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIMOJBb30BAaTh TMOHATHS: CHUCTEMA OTCU€Ta, MarepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHHUA, nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- u ramMmma-u3JIydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
najJicHue Tej, paBHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
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3ByKa, NPSMOJIMHEMHOE pacnpoOCTPaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lI0KEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

e pacno3HaBaTb IMPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

e OINMCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nyuecKkue BeIWYUHBI (CpEeOHsAs W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJECHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KoyieOaHul, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMU,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

e XapakTepH30BaTh CBOICTBa Tels, (U3MUECKHe SBICHUS U MPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPIO3UIMM CHJI, MPUHIUI OTHOCHUTENIbHOCTH [ 'anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;
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e O0OBACHATH (U3MUYECKHE MPOLECCHl W CBOICTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

e pemnaTh pacU€THBIE 3a/1a4 (OUPAKOUINECS HA CUCTEMY U3 2—3 ypaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIICHUs, MPOBOAUTh pPACU€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HCCIEIOBAaHUS, BbIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

e TMPOBOAWTH OMNBITHl MO HAOTIOACHUIO (U3MUECKUX SIBICHUW WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHue 0eroro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300paKEHHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POpMyITUPOBATH
BBIBO/IbI;

e TMPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOold BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

e TMPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUECKHX BEJIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBeTa OT yrja MaJeHUs W yIia MPEeJoOMJICHHUs OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
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GbU3MYEeCKUX BEIWYUH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3yJbTaTaM HCCIeA0BaHNUS;

e TMPOBOJUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIUYHMH (CpEaHSIsSA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TMPYKUHHOTO MASTHHKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTHA U3MEPEHNN;

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

e pa3nMuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (DU3HMUECKUX MOJICIICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOUYCYHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHask MOJAEb aTOMa, HyKJIOHHAsI MOJIEJTb
aTOMHOTO SIJIpa;

e XapaKTEepPU30BaTh MPUHIMUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

e HCIIOJH30BATh CXEMbI M CXEMAaTHYHBIC PUCYHKH M3yYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPaKTUYECKUX 3a]ady, ONTHUYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIeH JIMH3E;

e TMPUBOAUTH MpuUMEpbl  (HAXOAUTh HHPOpPMALKMIO O  MPUMEPaAX)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKMX 3HAHWW B TOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

e OCYHIICCTBIISAITh TOWCK WHPoOpMaruu (GU3NYECKOTO COJACpKAHUS B
HuTepHeTe, caMocTOsATENHHO (HOPMYIHPYsI OUCKOBBIN 3apOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUU U IOTIOTHUTEIHHBIX UCTOUYHUKOB;
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e HCIIOJb30BATH MPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYyYHO-IOMYJIIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHbIE MAaTEpUaIbl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMAIlMU W3 HECKOJIBKUX HCTOYHUKOB (DHU3HUECKOTO COAEp KaHMUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.
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' B HUX TEJIO
Hroro no pazneny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus

5.1 PaboTa 1 MOITHOCTH 3

5.2 IIpocTsie MEXaHU3MBI 5

53 Mexanuyeckas DQHEprus 4
Hroro o pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f416194

bubnunorexa LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
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8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. TensioBuIe ABJIeHUSA

1.1 CTpoeHue U CBOMCTBA BEILIECTBA

1.2 TeruoBbie MPOIECCHI

Hroro no pasneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

SJIGKTpI/ILICCKI/Ie 3apsabl. 3ap${)KeHHLIe TCI1a

2.1
U UX B3aUMOJECTBUE
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK
2.3 MarHuTHbIE SIBJICHUS
24 DNIeKTpOMarHuTHask UHIYKIUS

Hroro no pasneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoabHbie
padoTshI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IpakTuyeckue
padoThI

1.5

14.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
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9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Ne ni/n

Paznen 1. Mexannueckue siBJCHHUS

MexaHn4ecKkoe IBHXKEHHUE U CIIOCOOBI €T0

1.1

OITUCAHUS
1.2 B3anMonelicTBue Ten
1.3 3aKOHBI COXpaHEHUs

Hroro no pazneny

Pazgen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI

2.1 MexaHnueckue KojiebaHus

2.2 MexaHnueckue BOJIHBL. 3BYK

Hroro no pazneny

KoanuecTBo 4acoB

Bcero
padoTshI

10

20 1

10

40

15

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U
' ANIEKTPOMATHUTHBIE BOJIHBI

Hroro no pazneny

Pa3nen 4. CBeToBbI€E ABJIEHUSA

6

KonTpoabHbie

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI
4.3 Paznoxxenne 6emoro cBeTa B CIIEKTP

Uroro no pazneny

Paznen 5. KpanroBbie iBJIeHUA

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM
5.2 CtpoeHue aTOMHOTO siipa
53 SnepHble peakuu

Hroro no pazneny

Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb

6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS
' Kypca Gpu3uku 3a 7-9 kiacc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1 HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

12 pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
13 OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NYeCKUe sIBICHUS B IPUPO/IE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

OMMCHIBATh H3y4YeHHBIC CBOMCTBa Tel M (puU3HUecKue sBICHUS,
WCTIONB3Ysl (PU3UUYecKre BETUYUHBI, MPU ONHCAHUHM TPABUIBHO
TPaKTOBaTh (DU3MUYECKUH CMBICI HCIOIB3YEMbIX BEIHYMUH, WX
1.4 0003HaUCHUSI U EOUHUIBI (PU3WYECKUX BEIMYHMH, HAXOJIUTh
(GopMyIbl, CBS3BIBAIOIINE JaHHYIO (U3MYECKYI0 BEIHUHUHY C
JIPYTUMU BETUYMHAMU, CTPOUTH TPpaUKK N3YIEHHBIX 3aBUCUMOCTEHN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKTEepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
15 HCNOJIb3ysl WM3YYEHHBIE 3aKOHBI, NPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTHPOBAHHOTO
16 XapakTepa: BBIABIATH I[PUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOMUTH
' oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU
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pelarb pacy€THble 3a7a4i B 1 — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHalM3a YCIIOBHMSI  3aJa4yd  3alKChIBAaTh  KPaTKoe  YCIIOBHE,
1.7 MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacu€Thl, HAaXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOJMMBIC JUIS
pemieHust  3a4a4, OLCHMBATh  PEATMCTUYHOCTD  IOJYYCHHOH

(bu3nYecKOoil BETUYHHBI

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
1.8 MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

IPOBOJIUTH ONBITHl MO HAOIIONEHHIO (DU3MUYECKUX SBICHUN WM
10 ¢u3nvyeckux  CBOMCTB  Telm:  (opMynupoBaTh  IpOBEpSEMBbIC
NPENOI0KEeHNUs, COOUpaTh YCTAaHOBKY U3  IMPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIMPOBATH BBIBOJbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIb30BAHUEM aHAJIOTOBBIX U
1.10 M (dpoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAaHUEM IPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
1.11 YCTaHOBKY M BBINOJIHATE HU3MEPEHUSA, CIEAYyd MPEII0KECHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJAE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJibTaTaM UCCICAOBAHU A

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
12 MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

13 coOmrolaTh TIpaBWiIa TEXHUKA O€30macHOCTH Tpu  pabore ¢
1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
1.14 YCTPOWCTB, XapaKT€pU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 53 o1 29.09.2025. UcnonHutens: Luranosa H.H. 0 AIEKTPOHHbINA
CrpaHunua 39 u3 78. CTpanuua cosaaHa: 29.09.2025 16:00 =¥ TATAPCTAH



UCIIONIb3YSl 3HAHMS O CBOMCTBaX (U3MYECKUX SABIECHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
15 MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
' oOpamieHnn ¢ TpudOpaMH M TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
1.16 MMEIOIUXCA 3HAHUN M MYyTEM CPaBHEHHS PA3IUYHBIX UCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCII0JIb30BaTh npu BBIIIOJIHEHU U y4eOHBIX 3a/laHui
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
1.17 CIpaBOYHbIE MaTepHualibl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMamMu KOHCHEKTUPOBaHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
18 COJIep’KaHusl, B TOM YHCIIE IIyOJUYHO JIeNaTh KpaTKue COOOIIEeHUs O
' pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npeseHTauHeﬁ

MpU  BBINOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUI
pacmpeienaTh O0sI3aHHOCTH B TPYIIe B COOTBETCTBUHM C
119 MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
’ JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1 HUCIOJIL30BATh NOHATUSA

12 pas3imiaThb SABJIICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘-I€CKOC SIBJICHUC

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUN B
13 OKpY’KaloIlIleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBATh M3y4YEHHBIE CBOMICTBa Tela U (pU3MUECKUE SIBICHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
1.4 00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMynbl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIHYHUHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
15 HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU 3ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTHU4ecKoe

BBIPAKCHUC

O0BSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATH TPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
1 — 2 norM4eckux 1aroB ¢ MOoMoup0 1 — 2 U3y4yeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHPIfI, (I)I/I3I/I‘-ICCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYWHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
1.7 HEJIOCTAaTOK JaHHBIX JUIsl PEIICHHs 3aJa4dd, BbIOMpPATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHHMBATh IOJIyU€HHOE 3HAaueHUEe (U3MYECKONW BEIUYUHBI C

U3BECTHBIMU JaHHBIMHU

18 pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(GU3MYEeCKUX METOJOB, MHCIONB3ysd ONHCAHUE HCCIEI0BaHMS,
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1.9

1.10

1.12

1.13

1.14

1.15

1.16

BBIJACIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENOJI0KEeHNsI, COOUpaTh YCTAaHOBKY U3  IPEAJIOKECHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJIbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3a7aHHOM  aOCONMIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOXYYEHHOW 3aBUCUMOCTH B BUE TaONHIl U TpaduKoOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

CO6J'II-OI[3.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 110 CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
MEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM U IapaAJIEIbHBIM
COEAMHEHUEM DJIEMEHTOB, pa3juyas yCIOBHbIE O0O3HAa4YEeHHUs
JJIEMEHTOB 3JIEKTPUUECKUX LETIEN

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  MCIMOJNb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Ui oOecreyeHus Oe30MacHOCTH IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,
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COXpAaHEHUS 3J0pOBbS M COOJIOAEHUS HOPM HKOJOTMUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
17 cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS

JOIIOJIHUTCIIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIICTCA HpOTHBOpC‘IHBOﬁ WJIA MOXKET OBITh HC,I[OCTOBGpHOfI

WCIIOJIb30BaTh TMPU BBIMNOJHEHUM Y4YeOHBIX 3aJaHUi HAy4YHO-
MOMYJISIPHYIO JIMTEPATYPy (PU3UYECKOTO CONEpKaHUs, CIPABOYHBIC
1.18 Marepuaibl, pecypchl cetu HHTepHET; BiaAeTh MNpUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTA, TpeoOpa3oBanus MHPOPMAIIUU U3 OJTHOM

3HAaKOBOM CHCTEMEI B APYT'YIO

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
119 (U3MUECKOTO COJEepKaHUS, B TOM YUCJE IMYOIUYHO MPEICTaBIATh
' pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BBICTYIIJICHUE MTPE3CHTALINCH

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJIHEHUEM IUIaHA
1.20 JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBUE, TPOSBISAS  TOTOBHOCTH

pazpemiats KOHGIUKTHI

9 KJIACC

Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM

NpoBepPsieMoOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

pe3yJbTara

1.1 HCMOJIb30BATh N3YYEHHBIC TOHATHS

12 pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘-ICCKOC SIBJICHUC

13 pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,
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IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYECHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
1.4 0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JOPYTUMHU BEeJIMUYMHAMU, CTPOUTH IpapuKN U3yYEHHBIX 3aBUCUMOCTEH

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
Is HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUld MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATh IPUUUHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrM4ecKux IIaroB ¢ MOMOIBIO 2 — 3 HM3yYEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

pemars pacué€THble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIOIBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
1.7 3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUIME WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUI pelIeHus, IPOBOJAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIyYEHHOT'0 3HAaUeHUs (PU3UUECKON BEITMUUHBI

pacrio3HaBaTh IMPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MpPU TOMOIIH
(U3NYIECKUX METO/IOB, UCTIONB3YS OMMCAHUE UCCIICIOBAHMUS, BBIICNIATh
1.8 MPOBEPSIEMOE TPEIIIOIOKEHNE, OIEHUBATH MPABHIBHOCTH MOPSAKA
MPOBEJICHUS] KCCJIEIOBaHMs, JENaTh BBIBOJbL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUN WIH
L9 (U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 060pyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI
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MPOBOAUTh NPU HEOOXOAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpe/IeTisisl CPEeHEe 3HAUYCHUE HM3MEpPSIeMOl BeIWMYUHBI ((POKYCHOE

paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BHIOOP crocoba

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI

HOHy‘ICHHOﬁ 3dBUCHUMOCTH (1)I/I3I/ILI€CKI/IX BCJIIMYHUH B BHJC Ta6J'II/II_[I/I

IIpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/IT~I€CKI/IX BCJIIMYHH:
IUIAaHUPOBATDH HU3MCPCHMUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
YCTAaHOBKY M BBIIOJHATbL HU3MCPCHUA, CICAYA HpCZIJIO)KCHHOﬁ
HUHCTPYKIUH, BBIMUCIEITH 3HAYCHUC BCIWMYMHBI U AHAJIU3UPOBATH

MOJyYEHHBIE PE3yJIbTaThl € YYETOM 3aJaHHOW IOTIPEIIHOCTH

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (DPU3MUYECKUX MOJeINeit:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN

HUCTOYHUK CBCTA, JIYy4Y, TOHKAA JIMH3a, TUIAHCTApHasA MOJCJIb aTOMa,

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX ONMCAHMSA, UCIOJIb3Ys

3HaHHWS O CBOWCTBaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

HCIIONB30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPH pPEIIEHUH Y4eOHO-IPAKTUUECKUX

3aaa4, OITUYCCKUE CXEMBI IJIA ITOCTPOCHUA 1/1306pa>1<eH1/H71 B IIITOCKOM

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

IMPAKTUYICCKOT'O HUCITIOJIB30BaHUA (1)PI3I/I'—IeCKI/IX 3HAHUH B

1.10

U3MepeHus (M3MEPHUTEIBHOTO MPHOopa)
1.11

rpaduKoOB, JeaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICOBAHUS
1.12

HU3MEpEHUI
1.13

1abopaTopHBIM 000pyI0BaHUEM
1.14

HYKJIOHHAsI MOJIEITb aTOMHOTO SI/Ipa
1.15

¢du3nveckre 3aKOHOMEPHOCTH
1.16

3epKaie ¥ cobuparomeit TmH3e
1.17

MOBCEAHEBHON KWU3HU IJIA obecneucHrss 0€30IIaCHOCTH npu

oOpameHuu ¢ mnpubopaMd H TEXHMUYECKHUMH YCTPONCTBAMH,
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COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MIHTEpHET, CaMOCTOATEIBHO (hOPMYIIHPYSI TOUCKOBBIN 3aIpoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN

PIH(bOpMaI_[I/II/I Ha OCHOBC HMMCHIOIIHNXCA 3HAHUM U JOITOJIHUTCIIBHBIX

WCIIOJIb30BaTh TMPHU BHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT; BianeTh npuéMamu

KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

CO3/1aBaTh COOCTBEHHBIC NMHUCHMCHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MMyOJMIHO TPEICTABIIATh PE3YJIbTAThl IPOCKTHON HITH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro

pasaciia q)HSI/IKI/I U COIPOBOXAATb BBICTYIUICHUC HPGSCHTaHHeﬁ C

MIPH BBIMOJTHEHUH YY€OHBIX MPOEKTOB U MCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C

IOCTAaBJICHHBIMU 3aJaadaMM, CJICOAUTH 3a BbIIIOJHCHUCM IlJIaHa

1.18
HCTOYHUKOB
1.19
3HAKOBOM CUCTEMBI B IPYTYIO
1.20
y4€TOM 0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB
1.21

JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

dusznka — Hayka O mNpUpoje. SIBIEHUS NPUPOJIBI.
1.1 duzndeckue SABJICHHUA: MEXaHHMYeCKHe, TEIIOBEIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BenuuuHbL. 3mepenue Quznueckux
1.2 BenuunH. @usnueckue npubopel. IlorpemrHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOH&Y“IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
13 IMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTEC3,
1 OKCIICPUMCHT II0O IIPOBCPKC THUIIOTE3, 00BsACHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

[TpakTryeckue paboOTHI:

#H#HPar###l3mepenne pacCTOSTHUN.

#i#Par#t#13MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
1.5 Tena.

H##HPar##H#Onpenenenre pa3MepoB MajbIX TeJ.

#HiHParf##l3Mepenue TemmepaTypsl IpH  OMOILU

JKUJKOCTHOTO TEPMOMETpA U AATUYHUKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

#H#HParfi##CTpoeHNE BellecTBa: aTOMbl U MOJIEKYJIBI,

2.1 ux pasMepbl. ONBITHI, T0KA3BIBAIOIINE JTUCKPETHOE

CTPOEHUE BEIECTBA

2 #H##HPar###]Ipmokenre  dactui]  BemiecTBa.  CBS3b
2.2 CKOpPOCTH JBHXKEHUSI 4YacTUIl C TEeMIIEpaTypou.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHe YyacTHUIl BEIIECTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC
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24

2.5

2.6

HH#Par#HH ArperatHoie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
(KpUCTAJUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXIYy
CBOﬁCTBaMH BCIICCTB B paSHBIX arperaTHHx

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM
OcobeHHOCTH arperaTHbIX COCTOSTHUH BOJBI

[TpakTuyeckue paboOTHI:

#H#HPar###Ouenka quaMerpa aToMa METOZ0M PsiIoB (C
ucronb3oBanueM pororpadmii).

HHHHParf##0NBITHL 110 HAONIOACHUIO  TEIJIOBOTO
pacuIpeHust ra3oB.

HHHPar###ONBITEL 10 OOHAPYKEHUIO JEHCTBUSI CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUKECHHE

##HtPar##H##Cropocte.  CpenHsii  CKOPOCTh U
HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHUu
JBUKCHUS

SBnenue nHepuuK. 3aKoH MHEpLUMU. B3auMmonelicteue
TN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja

#i#HParf## InotHocTs BemecTBa. CBsA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
Cuna Kak XxapakTepUCTHKa B3aMOAEUCTBUS TE

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢
MOMOIIbIO JUHAMOMETpA

HiHPar###SIBnenne TaroreHus u cwia Tsokectd. Cuiia
TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
Cuna tpenus. TpeHue CKOJIbKEHUS M TPEHUE IOKOS.
Tpenue B npupoje U TEXHUKE

HH#HPar#t##CroxkeHrne CWl, HampaBJIEHHBIX MO OJHOMN
npsiMoil. PaBHOZEHCTBYOIAs CUIT

[TpakTuyeckue paboOTHI:
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OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIS W Tak pjanee). OmpexneneHue cpeaHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OmnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHUMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

du3nyeckue SBICHUS B IPUPO/IE: TPUMEPHI ABHKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMH B KUBOM M HEKUBOW ITPUPOJIE,

JECTBHE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OIIIUITHUKI
JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEN 1 T'A30B

41 I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

YBCIWUYCHUA NABJICHUA

42 JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Taza OT
00BEMa, TeMIepaTypbl

43 Hepeﬂaqa JaBJICHUA TBép,[[BIMI/I TCIaMU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KHUIAKOCTH OT FJ'Iy6I/IHBI.
4.4 I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['uapaBinnueckre MEXaHU3MbI

AtMochepa 3emsum u  aTMocepHOE J1aBICHHE.

[TpyyrHBI CYIIECTBOBAHUS BO3AYIIHOM 0O0OJIOYKH
4.5 3eMIIH. OneIT Toppuuennu. 3aBUCHMOCTh

aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HaJ YPOBHEM

Mopst

N3mepenue atmocdepHoro nasieHus. [Tpubopst s

4.6
HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS

[leficTBHe )KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena
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4.8 [InaBanue Ten. Bo3ayxonnaBanue

[TpakTuueckue paboThI:
UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT
0o0béMa TOrpyXKEHHOW B JKUIKOCTH YacTU Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CUJIbL, JEHCTBYIOLIEH
4.9 Ha TEJO B JKUJIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIICH
CUJIBI, IEHCTBYIOIIEH Ha TEJO B KUJKOCTH, OT 00bEMa
MOTPY>KEHHOU B KHUIKOCTh YaCTH Tejla U OT TUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYUPOBAHUE JIOJAKM W  OIpeaeneHue  e€

pr3OHO,I[’LéMHOCTI/I

dusnueckue  SABICHUS B NPUPOJE:  BIUSHHC
4.10 atMoc(epHOro JaBJICHUS Ha IKHUBOW OPTaHU3M,

IJIaBaHUE PBIO

TexHuueckue yCTpOWCTBa: COOOLIAIONIUECS COCY/BI,
A1l YCTPOMCTBO BOJOMPOBOJA, TUAPABIMYECKUI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEP, MOPIIHEBON Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIIHOCTh

53 [IpocTeie MexaHU3MBI: pblYar, OJOK, HaKIOHHAs
' IJIOCKOCTh. [IpaBuiio paBHOBECHS phluara

54 [Ipumenenue npaBusia paBHOBECHS pblyara K 0JI0Ky

5 «3omotoe  mpaBwio»  MexaHukd. Koaddunment
5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [loTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

5.7 Kunerndeckas sHeprus

53 [Tonnass mexaHudeckasi SHEprus. 3aKOH U3MEHEHUS U
' COXpaHEHUs] MEXaHUYECKON YSHEPTUH
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[TpakTrueckue pabOTHI:
#Hi#HPar##t#Onpenenene paboTbl CHIIBI TPEHUS TIPH

pPaBHOMEPHOM JABHXKCHHUH TEJIa I10 FOpHSOHT&J’IBHOﬁ

> noBepxHoctu. lccnenoBanue ycioBHII paBHOBECHs
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.
N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTrUuu
510 duznueckue SBICHUS B MPUPOJE: phlUard B TeEJe
' YeJIoBeKa
TexHuueckne YCTpOMCTBa: pbluar, IOJABWKHBIA U
5.11 HETOABUKHBIN OJIOKH, HAKJIOHHAS TNIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM
61 TEOpUH CTPOCHUsI BemiecTBa. Macca W pa3Mmepbl
. MosieKysl.  OmbITBI, MOATBEPKIAIOIIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro
6.2 coctosiHUM BemiecTBa. Kpucramnmdeckue u amopdHbie
6 Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
6.3 Ha OCHOBE TMOJIOXXEHUH MOJEKYISIPHOKMHETHYECKOM
TEOpPUH
6.4 CmaunBaHue U KallWJUISIPHbBIE SIBJICHUS
6.5 TennoBoe pacmIMpeHne U cxKaTue
6.6 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
. TETJIOBOTO JIBUKEHUS YaCTHI]
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Buyrpenuss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPruu: TEIionepeaaya U COBEpUICHUE
paboThI
Buner TervIonepe1ayn: TEIUIONPOBOJHOCTb,
6.8

KOHBCKIUA, U3TYUCHUC

KomuuectBo TeroTbl. YaenbHas  TEIUIOEMKOCTH

6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lnaBneHue ©  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPaHUs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOTO ABHUTaTelsA. TeINIOBEIE ABUTaTEIN U 3alllUTa
OKPYXarOIEe Cpebl
616 3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
' TETJIOBBIX TPOIIeccax
[TpakTudeckue paboTHI:
HHHPar###ONBITEL 110 OOHAPYKEHUIO JIEHCTBUS CHJ
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HH#HParf##ONBITBL IO  BBIPAILIMBAHUIO  KPUCTAJIOB
6.17 IIOBapEHHO COM MM caxapa.
HH#HPar###OneITel 110 HAONIONEHHIO  TEIJIOBOTO
pacCIIMpPEeHHsI Ta30B, KUIKOCTEH U TBEPABIX TEIL.
H#Par#H#Onpenenenue 1aBaeHus Bo3ayxa B OamioHe
HIIpUIa.
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HH#HPar###ONBIT, NEMOHCTPUPYIOIIUE 3aBHCUMOCTh
JaBJICHUSI BO3[yXa OT ero o0b&Ma M HarpeBaHUs WU
OXJIQXKICHUSI.

#iHPar## IpoBepka TUIIOTE3bI JMHEWHON
3aBUCHUMOCTH  JJIUHBI  CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.
##Par###Habmonenne  M3MEHEHWS]  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIONepeaadyn U padoThl
BHEITHUX CHIL.

#i##Par###lccnenopanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJOIHOM U TOpsiueld BOMBI.
#HHHPar###Onpenenenne KOJIMYEeCTBA TETLJIOTHI,
MOJIYYEHHOTO BOJIOM TIPH TEINIOOOMEHE C HArpeThIM
METATMYECKUM LUITUHAPOM.

#H#HPar##H#Onpenenene  yaelnbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#Hi##Par###lccnenoBanue npoiecca UCHapeHus.
##HPar##H#Onpenenenre  OTHOCUTEIBHOM BIAXHOCTH
BO3/1yXa.

#H#HPar###Onpenenenne yAEeTbHON TETJIOTHI

IJIaBJICHUS JIbAA.

@duznueckue SBICHUS B TMPUPOJE: IOBEPXHOCTHOE
HATSOKCHUC W KAalWJUUIAPHBIC SABJICHHUA B IIPUPOIL,
6.18 KPUCTAJUTBI B IPUpO/IE, n3nyuenue ColiHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa.

TexHu4yeckue yCTpOMCTBA: KalWUIAPBL, IPUMEPHI
UCIIOJIb30BaHUs KPUCTAILIOB, )KUIKOCTHBIA TEPMOMET,
6.19 JaT4YUK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpPBI, TICUXPOMETp, MapoBasi TypOMHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7
7.1 Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
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B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBUCHMOCTB CHWJIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell

OT BCJIMYUHEBI 3apsA10B U paCCTOAHUA MEXKIY TCJ'IaMI/I)

DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb
7.3 aNeKkTpuueckoro mois. IlpuHunun — cynmeprno3unuu

ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku

U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUS JIEKTPUUYECKOTro 3apsiia
6 DNeKTpUYecKUuii  TOK.  YCJIOBHS  CYILIECTBOBaHUS
' AJIEKTPUYECKOT0 TOKa. MICTOYHUKHU TOCTOSTHHOT'O TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJIGKTPUUYECKHH TOK B
JKHJKOCTSX U ra3ax
. OnekTpuyeckas 1enb. Cuiia ToKa. IJIEKTPUUECKOE
' HaIpsiKEeHUe
79 CormnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
. CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma aJig y4acTka 1enu
711 [TocnenoBarenbHOE W MApAJIIEIBHOE COCIUHEHUE
' MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
13 DNEeKTpUYeCKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHne
[TocTostHHBIC MarHUTEL. B3auMoaeicTBHE MOCTOSHHBIX
7.14
MarHHuTOB
715 MarautHoe moje. MarmutHoe Ioje 3eMiIu U €To
' 3HAYCHHUE JJIs )KM3HU Ha 3eMIic
716 OnbiT Opcrena. MarHuTHOE TOJIE  BJIEKTPUUECKOTO
' ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE
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JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Mcronbs3oBanue
7.17

AJIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

718 Onbitel  ®apanes. SBieHue  3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CrniocoOsl MOJTy4EHUs
7.19 AJEKTPUYECKOM  DHEPruu.  DJEKTPOCTAHIIMU  HA

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPIrUuun

[TpakTuyeckue paboOTHI:
OnbIThI O HAOJIOICHUIO JIEKTPHU3AIUN TET MHIYKIIH eI
U IIPU COIIPUKOCHOBEHUH.
HccnenoBanue JEHCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOJTHUKY U JUAJICKTPHKH.
COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MIOCTOSTHHOTO TOKA.
H3mepeHue u peryImpoBaHUe CHIIbI TOKA.
H3mepeHnue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

7.20
OnBITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUN TpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapaIeIbHOM
coeMHEeHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 pe3UucTop.
OnpeneneHre MOITHOCTH — JJEKTPUUECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOK, UAYIIETO Yepe3 JaMIIOUYKY, OT

HanpspbkeHus Ha Held. Onpenenenue KIIJ[ narpeBatensi.
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Hccnenosanne MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnEITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aMMO/JICUCTBHUSI KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBUS. MAarHUTHOT'O IOJISl HA IMPOBOJAHUK C TOKOM.
KoncrpynpoBanue H U3y4yeHue paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

duznueckre SBJICHUS B TPHUPOAL: DICKTPUUYECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMiu, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, OJISIPHOE

CHUSIHUC
TexHu4ecKkrue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK AIEKTPUIECKON SJHEPTHUH,

SJICKTPOOCBECTUTCIIbHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPONPUOOPHI (mpuMepsI), NEKTPUYECKUE
MPEIOXPAaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUIATENb
MOCTOSTHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMbie 31€MEHTHI COAEePHKAHUS
pazznena AIIEMEHTA
8 MEXAHUWYECKMUE ABJIEHUA
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Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
##Par###HepaBHoMepHOE MPSIMOJIMHEHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella IpU
HEPaBHOMEPHOM JIBUKECHUU
a5 VYckopeHue.  PaBHOYCKOpEeHHOE — NPSMOJIMHENHOE
' JBU)KEHUE
8.6 #Hi#HPar###CBoOoiHOe nagenue. OnbIThl [anues
#Hi#Par###PaBHOMEpHOE JBM)KEHHE IO OKPYKHOCTH.
8.7 [Tepuon u yactora obpamienus. Jluneiinas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertunii 3akon HeroToHa
8.11 H#Par##H#] [puHuun cyneprno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 #H#HParfi##Cuiia TpeHMsI: CHJIa TPEHMSI CKOJIBKEHUS,
' CHJIa TPEHHUSI TTOKOS, IPYTHE BUIBI TPEHHS
214 HiHParfi##Cuna  TsDKECTU M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaICHUS
%15 IBwxkenne mnmaner Bokpyr Connna.  Ilepsas
. KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
S 16 PaBHOBecue MarepuasbHOM  TOYKH. AOCOIIOTHO
' TBEpIOE TENO
817 #HiHPar###PaBHOBecue TBEPOTO TeNa ¢ 3aKPEIUIEHHON
' ocblo BpateHus. MomeHT cuisbl. LleHTp TsbxecTn
8.18 Nmnynec Tena. Ismenenue ummyinsca. mnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanuueckasi paboTa u MOIITHOCTh
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82 PaGora cun Tskectn, ympyroctd, TpeHus. CBs3b
SHEPTUuu 1 paboThl

223 HOTGHLII/IaJIBHaH OHECpruda TCJIa, MNOAHATOrO Hal
IMOBEPXHOCTHIO 3emin

8.24 [ToTeHImanbHas SHEPTUsl CHKATOU MPYKUHBI

%25 #H##Par##HKunernueckas  sHeprus. Teopema o

KMHETUYECKON SHEPrUu
8.26 HH#HParf##3aKoH COXpaHEHHS] MEXaHUYECKON IHEPTUU

[TpakTuyeckue paboOTHI:
OmnpeneneHne CpeaHel CKOPOCTH CKOJIBKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
Onpeznenenne yCKOPEHUS TeJa IPU PAaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHUM 03  HadalbHOM
CKOpOCTH.
[TpoBepka THIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JBKEHUH 0€3 HAYaTbHOW CKOPOCTH ITYTH OTHOCSTCS
8.27 KaK psA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH O[THAKOBBI.
HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAIBLHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TpYXuHBL. OnpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JABMXKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYTOCTH TMPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOJBHIKHOTO W TOJBHIKHOTO

OJIOKOB

duznueckue SBJIEHUS B IPUPOJIE: MPUITUBHI U OTJIUBBHI,
8.28 nBwkeHne 1iaHeT COJTHEYHOW CHCTEMBI, pEaKTHBHOE

JABUIKCHUC )KUBBIX OPTaHU3MOB
829 TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTpP, AAaTYHUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

9 MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI
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9.1

9.2

93

94

9.5
9.6

9.7

9.8

9.9

KonebarensHoe NIBIDKCHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJEOaHWH: TepUoja, YacToTa,

aMININTyda

MaremaTuyeckuii W NPYKUHHBIA ~ MAasiTHUKH.
[IpeBparenrie  SHeprUM  HOPU  KOJIEOATEILHOM

JABMXKCHUU

3aryxaromue koiebanus. BeiHykneHHble KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBA MeXaHHYECKHX
BoJiH. IlpomonbHble M momepedyHbie BOJIHBL. JnuHa
BOJIHBI u CKOPOCTH e€  pacmpocTpaHCHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE
BOJIHBI

3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpa)keHuE 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTrueckue pabOTHI:

Ormpenenenne 4YacToThl M Mepuoja KoyieOaHUU
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacToThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

HccnenoBanne 3aBUCUMOCTH TIepHOJa KOJIEOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
WccnenoBanne 3aBUCMMOCTH TIepHOJa KOJI€OAHUM
MPY’KUHHOTO MasTHUKAa OT Macchl rpys3a. IIposepka
HE3aBUCUMOCTH nepuo/ia KoaeOaHui rpy3a,
MOJABEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
NpYKUHBI.  VI3MepeHue  yCKOpeHHsS  CBOOOJIHOTO
MmaJeHUs

duznueckue ABJICHUS B MIPUPOJIE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHHE, CEHCMUYECKHE BOJIHBI,
LlYHaMH, 3XO0

TexHu4yeckne yCTpOMCTBA: 3XOJOT, HCIOIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHUKE

10 OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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10.1 DIEeKTPOMAarHUTHOE 10JI€. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKopocTh CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTyeckue paboOTHI:
10.4 W3ydyeHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TesieoHa
dusnueckue sBIEHUS B INpUpPOAE: OHOIOrHYECKOe
10.5 JNeiCTBUE  BHJIMMOIO,  YJIbTpauoJIETOBOTO U
PEHTI'€HOBCKOT'0 U3ITy4eHUN
10,6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBast monens cBera. MIcTOuHMKM cBETa
11.2 [IpsamosniuHeitHOe pacIpoCTpaHEHUE CBETa
13 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
. OTpaXeHMsI CBETa
14 [Ipenomnienne cBeTa. 3aKOH IIPEJOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHUE CBETA
I1.5 JInnza. Xop nyyen B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
1 . TeJecKoIa
117 I'maz kak onTtudeckass cucrema. bim3opykocTe u
. JAIIbHO30PKOCTh
118 Pasnosxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.
. CrnoxeHune CieKTpajabHBIX IBETOB. Jl1cnepcus ceeTa
[TpakTiueckue paboThI:
#iHPar###lccnenoBanue 3aBUCHUMOCTH yria
11.9 OTpa’kXEHUsl CBETOBOIO JIy4a OT yIJla IaJCHUs.
Hi#Par#Ht#l3yueHne XapakTepUCTUK HU300paKeHUS
IpeaMeTa B INIOCKOM 3epKalie.
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#H#HPart##lccnenoBague 3aBUCUMOCTH yriia
NpPEJOMJICHUSI CBETOBOTO JIydya OT yIja MaJCeHUs Ha
TPaHMIIC «BO3YX — CTEKIION.

#iHPar### lonydenne w300paKeHUH C TOMOIIBIO
COOMpAaroNIeii JIMH3HI.

#iHPar###Onpenencare (OKYCHOTO pACCTOSHUS U
ONTUYECKOHN CHJIBI COOMPAFOIIECH JTUH3BI.
HHHPar###ONBITEL IO pa3NioKeHUI0 0eloro cBera B
CIEKTP.

HH##HPar###ONBITHl 110 BOCIIPUATHIO LIBETA IIPEIMETOB

IpH UX HAOIIOACHUU Yepe3 IBETOBbIE (PUITBTPHI

dusznyeckue sBICHUS B mpupoje: 3atMenus CoHIa U
11.10 JlyHbI, IBeTa TEJ, ONTHYCCKUE SBJICHHS B aTMochepe

(uBet Heba, pedpakius, pagyra, MUPax)

TexHuueckue  yCTpPOMCTBA:  OYKHU,  IEPHUCKOII,

11.11
¢doToamnmapar, ONTHYECKUE CBETOBOIbI

KBAHTOBLBIE ABJIEHUA
121 OmnbiTel Pesepdopna u mnanerapHas Mojenb aroma.
' Mognens aroma bopa
192 Hcnyckanne u moriiomeHue csera aToMOM. KBaHTEIL
. JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
. aTOMHOTrO sapa. M30Tomnsl
12 195 PannoaxtuBHble npeBpanieHus. [lepuon nomypacnana
' aTOMHBIX s11IEP
126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3aps0BOTO U
' MacCOBOI'0 YUCE
OHeprus cBA3M aTroOMHbIX snaep. CBsa3p Maccsl M
12.7
SHEPTUH
18 Peaknunm cuHTe3a u  penenHus saaep. Vcrounukn
' sHepruu CosHIA U 3BE3]
12.9 Snepnas oHepreruka. JlelcTBUE pagUOAKTUBHBIX
' M3JIy4YE€HUH Ha )KUBBIC OPraHU3MBbI
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[TpakTuueckue pabOTHI:

HaOmtoieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
.10 U3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI

110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (poHa

@usnueckue sBICHUS B IIPUPOJE: ECTECTBEHHBIN

paZoaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
12.11 PaaMOAaKTUBHOE W3JIyYEHHUE MPUPOJAHBIX MUHEPAJIOB,

HeﬁCTBHe paaruOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3M

YCJIOBCKA

1912 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHIVBUAYAJIbHBIN 103UMETp, Kamepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OPMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEUIECTBO U TOJIE), O JABUKEHUU Kak
crocobe CyIIeCTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
NpUPOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3uyaTh SBICHUS TIO OINHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
W3YYCHHBIX (U3UYECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, BBIIEIISA
WX CYIIIECTBEHHBIE CBONCTBA (ITPU3HAKH)

Brnanenune ocHoBaMH MOHATHMHOTO ammapara ¥ CHUMBOJIMYECKOTO
s3bIKa (PM3UKU W UCIIOJIb30BAHUE WX JUJIS PEIICHUs Y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA Teld, (pU3MYECKHE SBICHUS U
MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI
YMeHHe ONHUCHIBATH HM3YyYCHHBIE CBOWCTBA Tel W (PU3NUYECKHE
SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHHBI

Brnanenue ocHOBaMM METOJOB HAyYHOTO TMO3HAHUS C YYETOM
coOJTr0IeHHsI PaBHJT 0€30MAaCHOTO TPy/Ja: HaOMoAeHHE (PU3HIECKUX

SIBJICHUMN:
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YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY

W3 TaHHOTO Habopa 00OPYAOBaHMS IO HHCTPYKIIMH, ONTUCHIBATH XO/T

OIIbITa U 3aIllMCBhIBATh €I'0 PE3YJIbTAaThI, (bOpMy.]'II/IpOBaTB BBIBOJBI;

MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (1)I/IBI/I‘IGCKI/IX

BCIIMYHUH: YMCHHUC IIJIaHUPOBATH H3MCPCHUA,

coOMpaTh AKCIEPHUMEHTAIBHYIO YCTaHOBKY IIO

CaMOCTOATECIIBHO

WHCTPYKLUH,

BBIYUCIIATE 3HAYCHHUE BCJIMYHMHBI WM aHAJIM3HUPOBATH IIOJTYYCHHBIC

pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB

HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX HCCHCI[OBaHHfI;

CaMOCTOATCIIbHO CO6I/IpaTb IKCIICPUMCHTAJIbHYIO YCTAaHOBKY H

IIpOBOAUTD HUCCICIOBAHUC

WHCTPYKLUH,

MPEJCTABIIATh

MOJIYUYCHHBIC 3aBUCUMOCTH (I)I/ISI/I‘ISCKI/IX BCJIMYHMH B BHJC Ta6J'II/H_[ u

Fpa(l)I/IKOB, YUYUTHIBATD MOrpeIHoOCTH,

pe3yiibTaTaM UCCICAOBaHNA

ITonumanue XapaKTCPHBIX

(bu3UIeCKuX

BbIBOJbI 1o

Mozaenen

(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS

6 Ia3oB, JKUJKOCTEN U TBép)IbIX TCJ, INNIaHCTapHasd MOJICJIb aToma,

HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMenue o0bsACHITH (I)I/IBI/I‘ICCKI/Ie MponecCul U CBOMCTBaA TCJI, B TOM

YUCI€ U B KOHTEKCTE€ CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOTO

XapaKkTepa, B HaCTHOCTH, BBIABJIATD IIPUIUHHO-CIICACTBCHHBIC CBA3U

U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bHSquCKHe 3aKOHBI, 3aKOHOMCEPHOCTU H

MOJEIIA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),

UCIIONIb3YSl 3aKOHBI WU (OPMYIIbI,

CBS3BIBAIONINE (U3UUECKUE

BCJIMYNHBI, B YaCTHOCTH, 3alIMCBbIBATH KPATKOC YCJIIOBHUC 3alda4H,

BBISIBJISITH HENOCTAIOIIME JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIHI,

HCO6XO,Z[I/IMBIG JIIs e€ peuIcHud, UCII0JIb30BATh CIIPABOYHBIC JAHHBIC,

IIPpOBOAUTH pvaéTBI U OLCHUBATb PCATUCTUYHOCTDH ITOJIYYCHHOI'O

3HA4YCHUA (bHBPI‘-ICCKOﬁ BCJIMYNHBI; YMCHUEC OIIPCACIIATE pa3MCPHOCTD

(bu3nuecKoil BeINYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun
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10

11

VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX MPOIECCOB 110 UX OMHCAHHIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYECKHX SBICHHSIX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUd ¢  OBITOBBIMH  NPUOOpaMH MU TEXHUYECKHUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHUS HOPM
JKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

OneIT moucka, MpeoOpa3oBaHUsA U TpeAcTaBleHUs UHGOpMaAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YY€OHBIX 33aJaHUN HAyIHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SBJIEHUA

11 Mexanndeckoe JBUKCHUC. MaTepI/IaJIBHaH touka. Cucrema oTcuéra.

OTHOCUTEIBHOCTh JBHXCHUA

PaBHOMepHOE 1 HepaBHOMEpHOE BUKEHHE. CpenHsis ckopocTs. Popmyna ams

1.2 BBIYMCIICHHS CpeITHEeH CKOPOCTH: V = S/t

PaBHOMepHOG Hp?[MOJIPIHGfIHOG JABUXKCHUC. 3aBUCHUMOCTh KOOpJAUHATHI TCJIa OT

BPEMCHHU B CJIyda€ paBHOMEPHOI'O HpHMOJ’IHH@fIHOFO JBHIKXCHUA:

13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU ISl TPOCKIHUU CKOPOCTH, IMPOSKIUH
NnepeMeIICHusd, IIYyTH, KOOpAWHATBI TIpH PABHOMEPHOM HpHMOJ’IHH@ﬁHOM
ABHUKCHUN
3aBUCUMOCTh KOOpPAMHATHI Teja OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
HpHMOHHHeﬁHOFO JABUXCHUSA:
-
Sl =vy s+ ay= ;
2
q)OpMYJ'II)I AJId IPOCKIUH MEPEMECHICHUA, MPOCKIHMKU CKOPOCTU W HPOCKIHHN
YCKOPCHUS IpHU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JBUKXCHHNU
2
1.4 s. D=y, -t+a, % ,
U.\'('f):l)ﬂ.\'_kq'r L,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIUU YCKOPEHUS, MPOEKIUU
CKOpPOCTH, IPOCKIUN NCPEMCIICHUA, KOOPAHWHATHI IIPU PAaBHOYCKOPCHHOM
HpﬂMOHHHeﬁHOM ABHNXKCHUN
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIOITNE CBOOOIHOE TIaJICHUE TeJa 110
1.5 BCpTUKAIIN (IlBI/I)KCHI/IC TCJIa BHU3 HJIM BBEPX OTHOCUTCIBHO ITOBECPXHOCTU
3emnn). ['paduku 3aBUCHUMOCTH OT BpPEMEHM MJI MPOEKLUUU YCKOPEHHS,
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MPOCKIIMK CKOPOCTH M KOOPJMHATHI NP CBOOOJHOM TAJCHHUU Tela II0
BEPTHKAIH

CKOpoCcTh pPaBHOMEPHOTO [BIIKEHHS Tella MO OKpYyxXHocTu. HampaBneHue
CKOPOCTH.

dopmyna A BEIYUCICHHS CKOPOCTH Yepe3 PallnyC OKPYKHOCTH U TEPHOJ]
oOparieHus:

o= 2R

T

LentpoctpeMutenpbHoe yckopeHue. HampabieHue LEHTPOCTPEMHUTEIBHOIO

1.6 YCKOPCHUS. (DopMyna JJIsT BBIYUCIICHUS YCKOPCHUA:

2
b
“=R

®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:

Macca. IInotHocts BemecTBa. @opmyiia sl BBIYUCICHUS TIJIOTHOCTH:

_om

1.7 P=7
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue Cuil
1.9 SABnenue nnepuuu. [lepsslii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:

—

F=m-a

1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TENOo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 F p I _F1—>2

{12 Tpenue nokost U TpeHUE CKOJIbKEeHUsI. POopMyIia JIJIsi BBIYUCICHUS MOIYJISI CHITbI
TPEHUS CKOJIBKECHUS:
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F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHOPYrou
nedopmaruu (3akoH ['yka):

L13 F=k-Al

BcemupHoe Tsarorenue. 3aK0H BCEMHUPHOIO TATOTEHUS:
m, -,
F=G L1 _2
R
Cuita TspkecTH. Y CKOpeHHe CBOOOIHOTO MaeHus.

1.14
CDOpMy.Ha JJIA BBIYHMCJIICHHSA CHJIBI TAXKCCTU BOJIH3HU IMOBCPXHOCTH 3emmu: F =

mg.
JIBmwkenue mianer Bokpyr Coinna. [lepBas KocMu4ecKasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BEIUYUHA.
1.15 p=mv
Nmnynbe cucteMsl Teil. M3menenne ummnyinbsca. MITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myUy +m, U, =const
PeakTuBHOE IBUXKEHME

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fsoos0
Mexanuueckas MOIIHOCTB:
1.17
A
N=2
r
Kunetnueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIs1 BBIYUCIICHU S
KUHETUYECKON YHEPIUH:
1.18
HE_.?‘E
By
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Teopema 0 kuHETHYECKOM 3HEpPTrUr. DopMyria JJisl BEIYUCICHUS
HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 .
3aKoH COXpaHEHUsl MEXaHU4YeCcKOH 3Hepruu. dopmyiia sl 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHJI TpeHUs: £ = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHU NPU HATUYMUH CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. MomenT cuibl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABKHBINA 0y10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
= F
Eh
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
I'mppocraTnyeckoe n1aBlIeHUE BHYTPU KUJIKOCTH.
dopmyiia s BBIYKMCICHUS JABICHUS BHYTPU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEHCTBYIOLLIEH HA TEJIO, TOTPYKEHHOE B )KUIAKOCTh WIIH Ta3:
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VcaoBue nnaBanus tena. [lnaBanue CyAO0B U BO3AYyXOILIaBaHUEC

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacrora KOJIEOAHHUH.

®opmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJL KOJICOAHUIA:

1.24
1
V==
T
125 MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu
KOJIeOaTeIbHOM JIBHIKEHUU
1.26 3aryxatomue Konebanus. Bernyxnennsie konebanus. Pezonanc
Mexanuyeckue BOJIHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOJIHBI. JJIMHA BOJHBI U
CKOPOCTb PacIpOCTPAaHEHHUS BOJIHBI:
1.27
h=v-T
128 3ByK. ['poMKkoCcTh 1 BhIcOTa 3ByKa. OTpa)keHHUE 3BYKOBOW BOJIHBI HA TPaHUIIS

IByX cpen. MHdpa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTU BEUIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
MPYXKUHBL, KOA(POUIMEHTa TPECHUS CKOJIBXEHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBM)KEHUSI OpyCKa MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIb, IEHCTBYIOIIETO HA pbIyar;
paboThl CHIIBI YIPYTOCTH HpU MOABEME Tpy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO

1.29 610Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOrpYyXKEHHOM
YacTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAOIIEN CUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYKUHHOTO MasSTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Quzuyeckue sA6NeHUs 6 Npupoode: TPHUMEPHl IBUKEHHUS C Pa3IMUYHbIMU

1.30
CKOPOCTSIMM B KUBOM U HEKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJIE
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U TEXHHUKE, IPUIMBBI U OTJIMUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMSAHNUC
aTMOC(i)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHHEC pBI6, BOCIIpUATHUC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEMCMUYECKUE BOJIHBI, HYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HOI[BH)I(HBIfl n

HCHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTBIC MCXAHU3MEI B 6LITy,

131 COOOMIAIONTUECS COCY/IbI, YCTPOHWCTBO BOJOIPOBO/IA, THAPABIMUSCKHUIN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHMA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHM  CTPOCHHUS

2.1 BelecTa. Mojenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucranmndyeckue n amopdHsbie Tena

25 JIBmxkenue dactuil BemiecTBa. CBA3b CKOPOCTH JBMKCHHUS YACTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

24 TeruioBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

6 Buytpennss osueprusa. Pabota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KommuecTBO TemyioTel. Y aenbHas
TEMI0EMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX Mpolleccax. YPaBHEHHE TEIJIOBOTO
Oananca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUU B Ipoliecce
510 WCTapeHuss W KOHJeHcaluu. KumneHue KUIKOCTH. YIelbHas TeIioTa
' napoobpazoBanus: L = Q/m
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2.11 Brnaxnocts Bo3myxa

[InaBnenne wu Kpucraumzanus. V3MeHeHHMEe BHYTPEHHEH »JHEpPruu Mpu

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MIaBICHUS

2.12
=2

BHyTpeHHHﬂ OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

2.13 ToruBa: ¢ = O/m

2.14 [Tpunnume! paboTe! TerioBeix AsuraTenei. KIT/ remmoBoro qsurarens

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa

TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM

Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
2.15 OTJQHHOT'O HArpeThIM LUJIMHIPOM, IOCIE OIYCKaHUs €ro B BOAY KOMHATHOU

TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIIOTHI

IJIaBJIeHUs Jibaa. lccnegoBaHWe W3MEHEHMS TeMIEepaTypbl BOJABI P

Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOTHOW U

ropsiueil BOAbI; MpoIecca UCITAPECHUS

Du3zuyeckue a6neHusi 8 npupooe: TIOBEPXHOCTHOE HATSHKEHNE M KalWJUISIPHbIE
2.16 SIBJICHUSI B IPUPOJE, KPUCTAILIBI B MpUpoe, uziydenre ColHIa, 3aMep3aHue

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmea:  KalWUIPbl, NPUMEPbl  HUCMHOJb30BAHUS
517 KPUCTAJUIOB, )KUJAKOCTHBIM TEPMOMETP, JaTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA
. OTOILJICHUS JJOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA, ABUTATENb
BHYTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHU S
3.1 Dnektpusanus Ten. /Ba Bua aIeKTpUUecKuX 3apsiaoB
3.2 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHMS AJIEKTPUUYECKOTO 3apsiaa
34 Onektprnueckoe mnone. Hanpspk€HHOCTH 3iekTpruyeckoro mois. [IpumHnmm
' CYNEPIIO3UIINH JIEKTPUUECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsiaoB. JleMCTBHE DIEKTPUUYECKOTO IO Ha
' 3JIEKTpUYECKUE 3apsabl. [I[pOBOMHUKH U AUAIIEKTPUKHI
[okymeHT co3aaH B anekTpoHHon chopme. Ne 53 o1 29.09.2025. UcnonHutens: Luranosa H.H. 0 AIEKTPOHHbINA

CrpaHunua 72 u3 78. CTpanuua cosaaxa: 29.09.2025 16:00 =¥ TATAPCTAH



[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A4/q
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ICIIbHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R = pl/S
13 3akon Oma i ydacTka anekTpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapannensHOE COEAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U=UsI=I+I;R=2.
2 2 ’
CwMmeliaHHble COETMHEHUS TIPOBOJHUKOB
3.10 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenma:
2
3 . 1 1 Q =I . R . r
210 OneIT Opcrena. MarHuTHOE TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHM
MarHuTHON UHAYKIIMH
313 MaruuTHOE mMOJIE TOCTOSHHOTO MAarHuTta. B3auMoOAENCTBUE IOCTOSHHBIX
MAarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAYKIUK. [IpaBuno Jlenna
Ipaxmuueckue pabomol
N3MepeHne  3JIEKTPUYECKOTO  COMPOTUBICHHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B MPOBOJAHUKE
(pe3ucTopsl, TaMIOuYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH
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COIMPOTUBJICHHUS OT JAJIMHEI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBbHOTO COITPOTUBIICHHA.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s6neHus 6 npupooe: SIEKTPUUYECKHE SBIEHHUs B armocdepe,
3.17 AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE TT0JI€ 3eMJIH, Ipei( MOTI0COoB,

POJIb MArHUTHOI'O ITOJIA JJIS ) KU3HHU Ha 3GMJ'I6, IIOJIIPHOE CUAHUC

Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOCTart,
CUETUMK  DJIEKTPUUECKOHM SHEpPruu, 3JIEKTPOOCBETUTENIbHBIE IMPUOOPHI,
3.18 HarpeBaTebHbIE AIEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MIPEIOXPAHUTENH, AJIEKTPOMAarHUT, AJIEKTPOJABUraTellb MOCTOSIHHOIO TOKa,

I'CHEPATOP NOCTOAHHOI'O TOKA

3.19 DOnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas moaens cBeta. [IpsmonnHeliHoe pacpocTpaHeHUe CBeTa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano
3.22 [Ipenomienue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cera
394 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia
' muH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpaxmuueckue pabomul
#H#HPar##l13MepeHre ONTHYECKOM CHIIBI coOuparolieil JUH3bL, (OKYCHOTO
paccTosiHus coOuparolei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEPOB MPEeAMETa
1 U300pakeHUs, KOTAa IPeIMET pacloJIokKeH B JBOHHOM (oKyce), moKa3aTess
3.26 MPETOMJIEHHUS CTEKJIA.
#H#HPar##lccnienoBanue cBOMCTBAa N300pakeHUs, MOJYYEHHOTO C IMOMOIIIBIO
coOuparomeld JTUH3bl; U3MEHEHUs! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEIOMJIEHHs] CBETOBOIO Jy4a OT yrja IaJeHUs Ha
IpaHuUIE «BO3JIYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupoode: 3atmenus ConHua u JlyHbl, 1Bera Ted,
' OINITHYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOMN, (oToanmapar, ONTUYECKHE
' CBETOBOJIbI
[okyMeHT co3aaH B anekTpoHHow copme. Ne 53 ot 29.09.2025. cnonHutens: Wnranosa H.H. B ANEKTPOHHbIA

CrpaHunua 74 u3 78. CTpanuua cosaara: 29.09.2025 16:00 =¥ TATAPCTAH



4 KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anba-, 6eTa-, raMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacmana
4o Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaenb
' aroma
4.3 CocrtaB aToMHOTO0 siApa. M30TombI
4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP
4.5 SAnepHble peakuu. 3aKOHbI COXPaHEHUS 3aPsiI0OBOIO U MaCCOBOT'O YMCEN
Quzuueckue s61eHUss 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,
4.6 KOCMHMYECKHE Jy4Yd, PaJMOAKTUBHOE H3JIyYEHHE NPUPOIHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OpPraHU3M YeIOBEKa
47 Texnuyeckue ycmpoucmea. CIEKTPOCKOIL, MHANBUIYaIbHbBIN I03UMETP, Kamepa
' Bunbcona, simepHas sHepreTuka
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YpOBEHb: YUEOHUK; 3-€ U3aHue, epepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocBemenue»

» Gusuka: 8-it kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3laHne, IepepadoTaHHOE
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemienue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u n1p. AKIMOHEpHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»
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Jluct cornacoBaHus k gokymeHTy Ne 53 o1 29.09.2025
MHnumnaTop cornacoBanus: Luranosa H.H. dupektop
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Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
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1 LLUuranoea H.H. A
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