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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH OOYYarOIMXCS U OPraHu3alMI0 H3y4eHUs
¢bu3MKN Ha AEATETHPHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlPEIMETHBIM pE3yJiIbTaTaM OOY4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € ENIbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISETCA  CHUCTEMOOOPA3yIOIIMM JJIsi  €CTECTBEHHO-HAy4YHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
MpPEeOoCTaBsieT HauOoJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METOo]a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE IMpEAINONaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuum npenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOrpaMMBbl, YTBEPKIAEHHOW pelIeHUEM



Komnernn Munucrepcra npocsemienus: Poccuiickoit @enepaunu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYYalOIIUXCS K HAaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEI0BATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHOMN ACATCIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATh (U3UYECKUE SBJICHUS C
UCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIMEN (PU3NUECKOTO COAEpKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HENEN0), B §

KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HeAeNIO).
[Ipennaraemseiii B mporpamMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT U

OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUYUTENb JieJlaeT BEIOOP MPOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alOT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpsl U MPOLEAYypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. M3mepenue temmeparypbl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBmkenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHKE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysun.
3. HabGmonenue — sBmeHWi,  OOBSACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUYKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHUILIEC
00BéMa BelecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmtonenue siBneHus: HHEPLUU.
4. HabOmnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPJIOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBIIEHUS U YBETUYCHUS NaBiieHus. J[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temneparypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobiaroniuecs: cocysl. ['uapaBnnyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcClOBHE IJIaBaHUs TeJN: MJABaHUE WJIM MOTPY>KEHHUE TE B 3aBUCUMOCTU
OT COOTHOIIEHUS INIOTHOCTEMN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsl peluara. lIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paOOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tela

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYIAPHO--KUHETUYECKOW TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEW HHEPruu:
TeIuIonepesaya U COBEpLIEHUE paboThLI. Bunsl TEIIONEepEeaauH:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro ©Oamanca. IlmaBienune u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamus. Mcnapenune. Kunenwe. Ynenpnas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIUBA. Y IeJIbHAs TEMJI0Ta CrOpPaHusl.

[Tpununer pabotel TeroBbix apurarencit KIIJ temmoBoro nBurarers.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSI.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHUi cMauMBaHUs U KalWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHUM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIIEpaTyphl.

Buae! Tenmonepenayu.

OxJaXkJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJTK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM HIUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa pojia 3IEKTpUYECKUX 3apsAnoB. BzauMmogencTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUECKOro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COECIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3JEeKTpUYEecKoro Toka. 3akoH Jxoyms—Jlenna.
DneKkTpudecKre enu U NOTPEOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarauTHoe 1oOJe  JJIEKTpUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPS/I0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHre U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWJIbl TOKa MPU MapaJUIETbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJICKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHUTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUe paboThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBkeHue. CBoOoaHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepmon u dacrora oOpamieHus.
JIunelHas u yrioBast CKOpoCcTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIbI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpJO0E Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TeJa, TIOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW AHEPIHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeld M TPAEKTOPUM JBUIKEHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.
HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBUXKCHUSI.

HabGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HaOmnronenne MexaHUYeCKuX SIBIICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHune Beca Tena npu YyCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenre peakTUBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHMsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenre pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebartenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIe  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3BykKa U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koseOaHUl Ten MOJA JEUCTBHUEM CHJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKUIN PE30HAHC.

Jlabopamopuwie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJebaHW MaTeMaTUYecKOTo
MasTHHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJa KojeOaHUW TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh  IHepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['a3 kak omTuhuyeckass cucteMa. biu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpsiMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparorei JImHse.

XoJ Jiy4er B paCCEHUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens ria3za.

11. Paznoxenue 6enoro cBera B CIIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTUK N300paKEHUS MPEAMETA B TUIOCKOM 3€pKajie.
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3. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU YyTIJia IMPCJIOMJICHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n3o0paXkeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOroleHne cBera aroMoM. KBaHThI. JInHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usiydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro szxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTp BOgoOpo/a.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpEKOB: M3MEPEHUE HHEPIHHM YacCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoOHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3A[u1
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00eCTeynBaeTcsl JOCTUKEHHE NMPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHMS



SBIICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NIPUMEHsS IOJy4YEHHBbIE 3HAHMS, peIaTh 3aJa4d, B TOM YMHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOI'O paszeiia peaau3yercs
3a CuéT TOro, 4To OOyYarolIUecs BBINOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEeNJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyecKkue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEOBaHMs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4YHbIE OCHOBBI HAMOOJIE€€ BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCIIMTAHUSA:

— MPOSIBJIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3rUecKol HayKu;

— [IEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro M TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MNPUHIUIIOB B JACSATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHMIIEH COCTABIIAIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEeI0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAaHHOCTh HaBBbIKA pedJeKCUuU, TPU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B PEIICHUWU MPAKTHYECKUX 3ajad (B paMKaxXx CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIEC U (U3HUIECKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY U3yUCHHIO NMPOdECCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIIC/ICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSIM COLMAJIBLHOM U NPUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJECUCTBUU MPHU BBHIIOJIHEHUU HUCCIEIOBAHUN U
MPOEKTOB (PU3NUYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APpYTrux,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHWM, B TOM UHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OcO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISIBJISATH B3aUMOCBS3H IIPUPO/ILI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHUS TporpamMmbl M0 (U3MKE HAa yPOBHE OCHOBHOTO
oOmrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC YUCOHBIC ICHCTBU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue J1eficTBUA:



BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMBbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINYECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh cHoco0 pemieHus y4eOHOM (uznueckoin
3amaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnie ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HUCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
pPa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYI0 (GOpPMY TIPEICTaBIICHUS
uHQoOpMaIMl W WUTIOCTPUPOBATH peIlaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7e OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJEepKaHHE
O1aroeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYME U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTIKEHUIO: paclpelesaTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIINIOJIHATh CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHIM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX  MOAXOJAX MPUHATHA  PEIICHHM
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeAjiaraéMble BAPUAHThI PELICHUH;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHsS])) Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYeCKOro HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa €M U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelIeHur GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ IPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHYECKHE  SIBJICHUS,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cuna, gaedopmanusa  (ymopyras, — IUIACTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBHIO
BpalleHus, IMepenaya JaBICHUS TBEPABIMU TEJIaMH, >KUAKOCTSIMU U
razamM, arMoc(epHOe€ JaBJICHHWE, IUIABaHUE Tel, [PEBpALICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UYECKUE SBICHUS B MPUPOJE:
IpPUMEPHl ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHS B NPHUPOJE U TEXHHUKE, BIIMSHUE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIIOIB3YS
dbu3nyecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYeCKass U TMOTEHIMaJIbHAs 3HEPrus), NMpU OMHCAHUU MPABUIBHO
TPaKTOBaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEJIMUYMHAMM,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pelar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIWUTh CIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WU
buznuecKux CBOMCTB Tel: dbopmMmynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BAHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIb30BAHUEM MPSIMBIX HM3MEpPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JIBMXKYLLIErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YyIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHUCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE
IPEJIOKEHHBIX TaONUIl U TpaduUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBbIE H3MEpeHMs] (DU3MYECKHX BEIMYUH (IJIIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JCHCTByOIlas  Ha
HNOTpYKEHHOE B KHUIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cO0JII01aTh MpaBUJIa TEXHUKU OE30MaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
MNOJIINITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HWCIMOJB30BaHUs (DU3MUECKUX 3HAHWNA B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MpUOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pOBbS U COONIOCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY’Kalollel cpefe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBIThH
HEJIO0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HaydIHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  COAepKaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpMalu (PU3MIECKOTO COAEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3yJbTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWW, MpPU 3TOM TPaAaMOTHO HCIOJb30BATh
U3YYCHHBI TIOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB M HCCIEIOBAaHUI paclpenesiarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHA JEUCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aHMOJCICTBUE, YUUTHIBAsI MHCHHUE OKPYKAFOIIMX.

K xoHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUXKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauiM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYCHHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsATIOB, JACHCTBUS BJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoie, wuznydeHue CoJiHIIa, 3aMep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OIMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI YDHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YJIedbHas TEIioTa



IUTaBIICHUS, yJeNbHAs TeIloTa mnapooOpa3oBaHus, yJeNbHas TeEIioTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
IEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
($u3HYECKU CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKYI0 BEIUMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Yys. OCHOBHBIE IMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUU IOJIEH (Ha KAYECTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH Oma JJis yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3allMCBIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJd, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB C Omnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUIA,
($u3nYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3a1adyd B 2-3 JEHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUSL 3aJla4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEOOXOJUMbIe il €€ pelIeHUs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHMCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAIOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTH IOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHHIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJIISpHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl NpPU M3JIYYEHHH OT LBETa M3JIydarolled (MorIonarmen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3allisl MAarHUTHBIX TMOJE€H MOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
IpOBEPsIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONIUCBIBATH X0/ OMbITa U (POPMYJINPOBATH BHIBOABI;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOAMUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAaHHMEM MPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHWKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HAOpsOKEHUS Ha  IPOBOJHUKE,
UCCIIEJOBAaHNE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAVMHEHHH
IPOBOJHUKOB): TUIAHUPOBATh WCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUJAE TaOMuL U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, pabora u
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJENys MPEAJIOKEHHON MHCTPYKLUU, U
BBIUUCIISATh 3HAUEHNUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHUCaHHUA (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTEIb OCTOSIHHOIO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajuIebHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIECTIEH;
OPUBOJUTH  MpUMEpPHl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPaAX)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrss 6€301acHOCTH MpU o0palleHur ¢ nmpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOIIEH CpeEE;

OCYHIIECTBJISATh TMOUCK HHGPOpMaUU (PU3HUECKOTO COJIEpKaHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HMHGPOPMAILIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHalIbl,
pecypcsl cetu MHTEpHET, BageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOX/IATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSITHUSA: CUCTeMa OTcuéTa, MaTepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPIETHKA,



pasznuyaTth SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHENHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUH B
OKpy’XalleM Mupe (B TOM uHcie (PU3NYECKUE SBICHHUS B HPHUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOrMYECKOE NEHCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMCTBa (NpU3HAKU) (U3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBbI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOoJIHAag MeXaHU4decKass >SHeprus,
NEPUOJ U YacToTa KoseOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HaYeHUsI U €IUHULIbl (U3UUECKUX BEIUYUH, HAXOAUThb (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIMIT  CYTEPIO3ULMU CUJI, NPHUHIMI OTHOCUTEIbHOCTH [ anmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SIICPHBIX PEaKlusax, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUECHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIIE/ICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaIoIIMecss Ha CcuUctemMy u3 2-3
YpaBHEHUI), HCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpU HOMOIIU
(¢u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WM
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOaHUM, MPSMOJIIMHEHHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMeTa B cOoOMparouiei
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY W3 HM30BITOYHOrOo Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUEe Uu3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JMH3bI), O0OOCHOBBIBATH BBIOOp cCmoOco0a U3MEPEHUS
(M3MepUTENHHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYTH OT BPEMEHH



Py PABHOYCKOPEHHOM [IBIDKCHHHM 0€3 HadaJbHOW CKOPOCTH, MEPHOIa
KOJIeOaHMIT MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTPpaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJTYYEHHOM  3aBUCHMOCTH
GbU3MYEeCKUX BEIWYMH B BHUAC TaOJHIl U TPaQUKOB, NeJaTh BBIBOJBI IO
pe3yNbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUs], >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas paboTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMparoIie JIMH3bL, PAJAMOAKTHBHBIM  (OH):
IUIAHUPOBATh HM3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHUE BEIMYMHBI M aHAJIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKA, aOCOIMIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAaHETapHas MOJElb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETp, JATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUUYCCKUX
YCTPOWCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M cOOMparoLIel JIUH3E;
NPUBOANTH  TNpUMEphl  (HAXOauUTh  HWHPOpPMAIMIO O  IPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTU MpU oOpaIreHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBIISITh TMOUCK HH(OpMAMK  (QUINYECKOTO COACpKAHUS B
HuTepHere, caMOCTOATEIBHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OMpEJeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh NPHU BHINIOJHEHUHN YUYE€OHBIX 3a/laHUil HAYYHO--TIONYJISIPHYIO
auTepaTypy  (QHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypchl cetr MHTEpHET, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHusi HHGOPMALMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
UHGOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHSTUWHBIN amnmapar u3y4daemoro pasziena (U3NKH U COINpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmorexa HOK
) v & https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrtpoeHue BemiecTBa 1 bubmorexa HOK
' P - https://m.edsoo.ru/7f416194
29 JIBroKeHre U B3aUMOJICHCTBUE YaCTHII ) I bubnmoreka [JOK
' BEIIEeCTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHDIE COCTOMMILE BELectna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuoreka [JOK
3.1 M 3
CRAHIHACCKOC ABICHHC https:/m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Coua. Baget o 14 2 https://m.eds00.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpAbIMU 3 bubnuorexa [JOK
) TelaMHu, )KUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHue KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 A 6
TMOCHEpHOE JaBeHHe https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAITCCRAL JHEpTIA https:/m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3gen 1. TenioBbie iBJICHUSA
bu6mmoreka [IOK
1.1 7| 7
(CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnuotexa [JOK
’ U UX B3aUMOJIeliCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 7| 2 1 7
OCTOSIHHBIN JJIEKTPUYECKAUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 c) 4
JICKTPOMATHHITHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE TOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIun3bl 1 onTHYecKUe TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Uroro no pazgeny 15
Pa3zgea 5. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuoreka [JOK
32 Crpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpUTE1bHO-00001IAK0IM I MOAYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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