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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), MpejyiaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOrpaMMBbI 10 Y4€OHOMY MPEAMETY.

dusuka SBISETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHMHEH, OWoJiorued, acTpoHOMUEH H (U3UIECKOU
reorpaduell, BHOCHUT BKJIQJ] B €CTECTBCHHOHAYyYHYI) KapTUHY MHUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii @expepauuu, peanu3yrOMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYalomUuXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (PM3MKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI 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 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb Jad0opaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHue @unyeckux BenuduH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE THIOTE3, 0ObICHEHNE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3zneu 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITH IO HAOIIOAEHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemaua naBineHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHHUS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

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

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCWUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

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.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKuX 3apsaoB. BzanmopelnctBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COCIHMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €r0 3HAYEHUE NI KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JEKTpUYecKkoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MOoJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHO1a KOJIeOaHWi MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Tpy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrtema ¢oToarnrmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKaJie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snuep. CBA3bp Maccel W dHEpruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTp BOgopo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus

y oOyuatoierocsi 6yayT copMUpoOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIICHHUE K JTOCTHKEHHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HaHHME BAXHOCTH MOPAJIBbHO-3TUYECKUX MPUHIMIIOB B JCSITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUUECKUX KauyeCcTB (PM3MYECKONW HAyKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHHM, BAXKHEWILIEW COCTaBIISIOIICH
KYJBTYPBI;

— pa3BUTHE HAy4YHOU JHO0O3HATEIBHOCTHU, WHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro o6Opaza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBHJI OE30MacHOrO TMOBEJICHUS Ha
TPaHCIIOPTE, Ha JOpOrax, C IJIEKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— chopmupoBaHHOCTh HaBbIKa pedIieKCHH, MPU3HAHUE CBOETO TIpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W
COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEe U (DUIUIECKUX
3HAHUM;



e — HHTEpEC K MPAKTHUECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3KOJIOTHYECKOI0 BOCIINTAHMSA

e — OpHUEHTAlUsS Ha NpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pElIeHMs 3a1ad B
o0JacTh OKpy’Karolleld Cpelbl, [UIAHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MO’KHBIX MOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e — OCO3HaHHE TJI00ATbHOTO XapaKTepa HKOJOTMUYECKUX MpOoOJIeM U MyTew Hux
pEIIeHNUS;

e 8) aganTanMum K M3MEHAIIMMCH YCJIOBHMSAM COLUAIBHON W NPHPOIHOM
cpeabl:

e — TMOTPEeOHOCTP BO B3aWMOJACWCTBUM TMPH BBINOJIHEHUU WCCIECJOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX,

e — TIOBBIICHHWE YPOBHS CBOEH KOMIETEHTHOCTH uYepe3 MPaKTHUECKYIO
NEeSATENbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
busuKu;

e — TIUIAHUPOBAHHE CBOETO PAa3BUTHS B NPHUOOPETEHUH HOBBIX (PUIUIECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e — OLEHKA CBOMX JCWCTBUHA C YYETOM BIMSHHMS HA OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHUS TpoTrpaMMbl IO (GHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIUE TO3HABATEIbHbIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHbIC yU4eOHBIC ICHCTBHS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MpPU3HAK KIacCHU(PUKAIIMU, OCHOBAHUS JJIs
00001IIeHNs U CPAaBHEHUSI,
e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
JIAHHBIX ¥ HAOIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJIATh NTPUYUHHO-CIICACTBEHHBIE CBSI3M NPU HM3YYEHUU (PU3HUECKUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJbI C UCIOIB30BAaHUEM JETYKTUBHBIX
Y MHAYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUIaTh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHUE HECKOJBKMX BAPUAHTOB DPELICHMS, BBHIOOp Hambojee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCJ'ICI[OB&TCJ'IBCKI/II\/’I HHCTPYMCHT IIO3HAHUAA,
IMPOBOJUTL IO CaMOCTOATCIIbHO COCTABJIICHHOMY IIJIAHY OIIBIT, HECJI0KHBIN
@HSHHCCKHﬁ OKCIICPUMCHT, HeOO0JIBIIIOE HCCIICOOBAHHC (1)I/IBI/I‘{CCKOFO
SIBJICHHS,

OLICHUBATDH Ha TIPUMCHHUMOCTDH n  OOCTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO,
IMMOJYUYCHHYIO B X0AC UCCICAOBAHNA UIIN DKCIICPUMCHTA,

CaMOCTOATCIIbBHO ¢)0pMYJ'II/IpOBaTI> O606HICHI/I$I M BBIBOJBI I10 PC3YyJIbTaTaM
HpOBGI[éHHOFO Ha6J'II-0I[eHI/IH, OIIbITa, HCCJICAOBAaHMII,

IIPOTrHO3UPOBATH BO3MOXXHOC I[&J'IBHGﬁHIGG Pa3BUTHUC (1)I/I3I/ILIGCKI/IX
MpoueCCoOB, a TAKKEC BbIIBUTATh IMPCAIIOJIOKCHNUA 00 nx Pa3BUTHHU B HOBBIX
YCIIOBUAX U KOHTCKCTAaX.

Pabora c nndopmanueii:

IPUMEHATh Pa3JIMYHbIE METO/bI, HTHCTPYMEHTBI U 3aIIPOCHI IIPU MIOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeACTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 33Jaul  HECIIONKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALMSAMH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ IPOEKTOB 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMbI U
BBICKA3bIBaTh WUJICH, HAIICJICHHBIC HA PEIICHHE 3aJlaud U MOJJIepKaHue
01aroKeIaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATh PE3yJIbTaThl BBHIOJHEHHOTO (PU3MUECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJb30BaTh  MNPEUMYLIECTBA  KOMAHIHONM U
WHIUBUIYAIbHOW paboThl MpU PEIIEHUHW KOHKPETHOM (HU3UIECKOM
poOJIeMBI;



MIPUHUMATh LIEJIM COBMECTHOM NIEATEIIBHOCTH, OPTaHU30BbIBATH ECUCTBUSA
no e€ JOCTHXKEHMIO: paclpelensTh poiau, OOCYKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABJICHUI0O U KOOPJWHHUPYS CBOM JICUCTBUS C JAPYTUMU
YJIeHaMU KOMaH/bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eHCTBUS

CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B J)KU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (PU3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJILHO COCTaBJIATh AITOPUTM pelIeHUsT (PU3NUEeCKON 3a1aul WK
IUTaHAa HMCCIIEJOBAHUA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIpEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
($u3MYEeCKOro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBEKa B XOJAE CIOpA WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU pEeIIeHUH (PU3NUECKUX 3a/1ad WIN
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUI:

WCIIOJB30BaTh  TMOHATHSA: (U3MYECKHE H  XUMHYECKHE  SBJICHUSA,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTe3a, CAUHUII (PU3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYEeCKOEe [IBIDKCHHE (paBHOMEPHOE,



HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUs, PAaBHOJECUCTBYIOIIAS
cuna,  gedopmauus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIOBOE IBWKEHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBU)KECHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpallleHus, Tepelraya JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamm, arMocepHOe JaBlieHWEe, IUTABAaHWE TeJ, MPEBpAIICHUSI
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C PA3UYHBIMH CKOPOCTSIMH B JKMBOW W HEKHBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUS B TPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOrOo JIaBJICHUS Ha >KMBOW OpraHu3M, IUIABaHUE pPbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]1a4y B YUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA T€J U (PU3UUYECKUE SIBIICHUS, UCTIOIB3YS
¢duznyecke BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENHSSI CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOrO Tena, JKHUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAsl CUJia, MEXaHWYeCcKas padoTa, MOIIHOCTb, IJICUO CHUJIBI,
MOMEHT CWJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKass W MOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKHH  CMBICH  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaUEHUsI W €IUHUIIBI (PU3MUECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIIMUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBECHs phiuara (0JoKa),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHU4YEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMKChIBATh €T0 MATEMATHYECKOE BHIPAKECHUE;

OOBSCHATH (PU3UYECKUE SIBICHHUS, TPOIIECCH U CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBsicHeHHEe u3 1-2
JIOTUYECKHUX II1aroB ¢ Omopoi Ha 1-2 M3ydeHHBIX CBOMCTBa (PU3UUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1—2 JEHCTBUA, HCMOJIB3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBHS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE



BEJMYMHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYEThl, HAXOIUTh CHPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUUNHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3NYECKUX METOAOB, B ONTMCAHUN UCCIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMOTE3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI IO €0 Pe3yJIbTaTaM;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKHX SIBICHUN WK
bu3IIecKuX CBOMCTB Tel: dbopMynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEMJIOKEHHOTO 000pY10BaHuUS,
3alMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHS] PACCTOSHUSA, BPEMEHH, MAacChl Tena,
o0béMa, CHUIBI M TEMIEPATYpPbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U@POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPENIHOCTH U3MEPEHHUI;

IPOBOJNUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW [IBHJKEHHSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT BEca TeJa, KayecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOIIAU CONTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YIUIMHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCUMOCTH
OT IUJIOTHOCTH TeJla, OT TNIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUI
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO UCCIIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPeIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
MPEAIOKEHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOJLI MO PeE3yJibTaTam
WCCJIEIOBAHNS;

IPOBOAUTH KOCBEHHBbIE H3MEpEeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHS,
JABJIEHUE  BO3AyXa, BbITAJKMUBAIOUIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeJO, KOI(PPUIMEHT TMOJIE3HOTO JEeUCTBUS
MPOCTBIX MEXAHU3MOB), CIEAys MPEAJ0KEHHON HWHCTPYKIUU: TpHU
BBINIOJIHEHUH H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHHE NCKOMOW BEJIMYMHBI,

COOJII0IaTh MpaBUjia TEXHUKK 0€30MaCHOCTH IIPU paboTe ¢ 1ab0paTOpHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI JACHUCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phluar, NOJBUXKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;



XapaKTepu30BaTh MPUHLMMBL  JACHCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKHN Ipecc,
MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, APEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJOTHYECKOT0 OBEJCHUS B OKPYKAIOLIEH CPELE;

OCYHIECTBJISTh OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYMBONM MM MOMKET OBIThH
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHNN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaK (PU3UUECKOTO CONEPKAHUSA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUN, MPU 3TOM TPaMOTHO MCIOJb30BaTh
W3YYCHHBIM TOHATUUHBIMA ammaparT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUI paclpeiensTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C TOCTABJICHHBIMU 3aJa4aMH,
CIIEINTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUIA:

WCITOJIB30BATh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(Hble Tena, HACHIUIEHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEeMIEeparypa, BHYTPEHHSISI SHEPTUs, TEIIOBOM JBUTaTeb,
AIIEMEHTAPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJHUKH
Y AUDJIEKTPUKH, IOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE PAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMAuMBAHUE, KAWJUIAPHBIE SIBICHMS, UCIIApEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTaUIM3auus (OTBEpAEBaHUE), KHUIICHHE,



Terionepegaya (TEeTIONpPOBOAHOCTb, KOHBEKIINS, U3IIy4YEHHUE),
AIEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCHCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBUE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIs HA TPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHASI UHIAYKITUS)
M0 OINUCAHMI0 MX XAPAKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKPYXaIoIeM MHpEe, B TOM dUHcle (U3UYECKUE SBICHUS B IMPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBICHHUS B TPUPOJIE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emie, MOJISAPHOE CUSIHUE, IIPU ATOM IEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCIOJIb3YsI
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MAIIIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/AYyXa, JJICKTPUUECKHUMN 3aps,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BelIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), TMpU  ONHCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYEeCKul CMBICT MCHOJIb3YeMbIX BEIWYUH, 0003HAUCHUS U EIUHUIIBI
bu3nYeCcKX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys. OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MoJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHMs DHEpPrud, IpPU HTOM JaBaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA U 3allMCHIBATh €r0 MAaTEeMAaTHYECKOE
BBIpAXKEHUE;

OOBSICHATHh (PU3MUECKHUE MPOLECChl M CBOMCTBA TeJl, B TOM 4YHCIEe U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTUYECKUX
IaroB C Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3MUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;



pemiat pacy€THbIE 3amadyd B 2-3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHs 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBIABIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelIieHHs, MPOBOAMTH pPAacu€Thl U CPABHUBATH
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MNpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3MYECKUX METO/OB, HCIONb3ys OMHCAHME HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(¢u3NYECKUX CBOWCTB TeN (KANWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs TEI MW B3aUMOJCHCTBHE
JJIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA J3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsiEMbIE MPEANIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyZOBaHUs, OMKUCHIBATH XO/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATG ~ NOPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCUTEIBHOU
BJI&XHOCTH BO3JyXa, CHJIbl TOKA, HAIPSHKEHUS C MCHOJIB30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAINA II0NEPEYHOIO
CEYECHUs U yIEIIBHOIO COIPOTUBIICHUs BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWs Ha  IPOBOJHMUKE,
WCCIIEAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TIpadUKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIENOBAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NYeCKUX BeaU4MH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIaHUPOBaTh H3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEIJIOKEHHON UHCTPYKLUH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;



COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHLMIBL  JACHCTBUS HW3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeETp,
BOJIBTMETP, CUETYMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHBIE
npUOOPHI, HArPEBATEIbHBIC IIEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEITH, DICKTPOMATHUT, JICKTPOABUTATENb IIOCTOSHHOTO TOKA),
WCITIOJIB3YysI 3HAHUS O CBOWMCTBAX (PU3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3ngecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M U3MEPUTEIbHBIC
npuboOpsl 1O CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPCHHETO
CTOpaHHsl, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUICCKUX
Hernen ¢ mociaeaoBaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUUYECKUX IIETICH;
OPUBOAUTH  MpUMEPhl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMUs (U3MYECKUX 3HAHWK B TIOBCEIHEBHOM
KU3HH JIJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370POBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KaIOIIIEH CpeJie;

OCYIICCTBJIATh TOUCK WHPOpMauK (U3HNUECKOTO COJICpKAaHUSI B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK HW TYyTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIHIO, KOTOpas
SIBJIIETCS POTUBOPEUNBON MITM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJI30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 3aJaHUI HAYYHO-TIOMYJISPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAabI,
pecypcbl cetu MIHTEpHET, BiIageTh MpuéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
0000mass wHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
cColepKaHWs, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIIECIOBATEIBCKON NEATeIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

IPY  BBITIOJHEHUH YYEOHBIX IPOCKTOB W HCCIEAOBAHUN (U3UUCCKUX
MIPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMHM, CJICAWTH 3a BBITIOJHEHUEM IlJIaHa JTCHUCTBUI U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIAaa B
NeSATEeITLHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.



K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHSA: CUCTEMAa OTCU€Ta, MaTepualbHas TOYKA,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, miacThuyeckasi), TpEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUUECKUE KOJIeOaHus U
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TAIIBHO30PKOCTb,
CIEKTPHI UCIYCKAHUS W TOTJIOMEHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
MaJICHUE TeJI, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKCHHE, OTpPaKCHHE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yIoKeHHE OEJIoro CBETa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JIUCIEPCUSI CBETA,
€CTECTBEHHAsl PAJUOAKTUBHOCTb, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMIJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE NEUCTBHE BUAUMOTO,
yIbTPa(PHOIECTOBOTO W PEHTTEHOBCKOTO W3IIYyYCHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITydCHUE
NPUPOJHBIX MHUHEpAJIOB, JIEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUU Ha
OpraHM3M 4YeJIOBEKAa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIUYMHBI (CpPeAHsIE W MIHOBEHHAs CKOPOCTh Tejla IMpH
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEepeMEIlCHHE, IMyTh, YIJIoBas
CKOPOCTh, CWJIa TPEHHMS, CUJia YIPYTrOCTHU, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIAQJEHHUs, BEC Tela, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAIbHAS DSHEPIHs Tea,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS SHEPIHUsl CXKATOU
NPY>KUHBI, KUHETHYECKAas DSHEpPrus, IOJIHAS MEXaHUYeCKas >SHEeprus,



HepuoJl M 4acToTa KojieOaHui, JUIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIIEHHS CPEbl), IPU OMUCAHUU
NpPaBUIbHO TPAKTOBaTh (DU3NYECKHI CMBICI HCIOJIb3yEMbIX BEJIMYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TPa(UKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBICHHS M IPOLECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHUSA,
OPUHLIUAI CYMEPHNO3UIMN CHJI, TPUHIUI OTHOCHTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWs] HMIYJbCa, 3aKOHBI OTPAKEHUS U
NPEJOMJICHHUS CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MacCOBOT'O YHCEI
IpU SIIEPHBIX PEAKLUSAX, MPU TOM AaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHbIE 3adadd  (OMUparolmuecs Ha CcuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(GuU3MYECKUX METOMIOB, MCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICSATH
IpOBEPSIEMOE TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MUecKuX CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHa, 3aKOHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yUEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHs TMpeaMeTa B coOuparomieit
JWH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIBI,



POBOJNUTH MPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, Ompeaesis
CpeqHee 3HAadYeHHWE W3MeEpsAeMOol BelnnuuHbl ((POKycHOE paccTosHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOpP crocoba HM3MEpPEeHHS
(M3MepUTENHHOTO MPUOOpaA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCHMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0O€3 HadallbHOM CKOpPOCTH, TepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
Gu3MYECKUX BEIMYMH B BUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOIBI 11O
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYCCKUX BEIWYUH (CPEIHSSI
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOJHOrO MaJeHusi, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKkas pabdoTa W MOIIHOCTh, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YIbTAThl C YIETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUII;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETApHAas MOJENTb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS HU3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUH MW  HEOOXOoauMmble (u3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
Ipy pEerIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKeHH B IJIOCKOM 3epKajie U coOuparomiei JuH3e;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU



JKU3HU I obecnieueHrs 0€30MacHOCTH MpU 00palieHuu ¢ npudopamu 1
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHS 3JIO0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aIpOC, HAXOAHUTH
MyTH OTPECIICHUs] JOCTOBEPHOCTH IMOJYIeHHOW MH(DOpMAIINN Ha OCHOBE
UMEIOIINXCSI 3HAHUN U TIOTIOTHUTEILHBIX HICTOYHHUKOB,

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTepHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpMAIIMU W3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO COJCp KaHMS,
MyOJUYHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEeATEIbHOCTH, TPU OTOM TPAaMOTHO  HCIOJIB30BaTh  M3yYEHHBIN
MOHATUUHBIM amnmaparT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne  HaummeHoBaHme
(undposbie)
n/  pa3ieyioB U TeM Bcer Kourponnn = IIpakruuec
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI KHe padoTbl
pecypcsbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubmuorexa [JOK
®du3uka - HayKa o
11 2 https://m.edsoo.ru/7f41
fprpoae 6194
bubmuoreka [JOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f41
BEJIMYHHBI 6194
EcrecrBeHHOHay4 bubnuorexa [JOK
1.3 HBI METO]T 2 1 https://m.edsoo.ru/7f41
MHO3HAHUA 6194
Wroro mo paszneny 6

Pa3znen 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUH BellleCTBA

Crboctiie bu6mmoreka [IOK
2.1 P 1 https://m.edsoo.ru/7f41
BEIIIECTBA 6104
JBi>xeHue u bubnnoreka [JOK
2.2 B3aUMOJCHCTBHUE 2 1 https://m.edsoo.ru/7f41
JaCTHII BEIIESCTBA 6194
ArperaTHble bubnuoreka [IOK
2.3 COCTOSIHHSI 2 https://m.edsoo.ru/7f41
BEILlECTBA 6194
Hroro no paszneny 5
Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tel
bu6mmoreka [JOK
Mexanndeckoe
3.1 3 https://m.edsoo.ru/7f41
JIBHKCHUE 6194
WHepius, Macca bubnmoreka [JOK
3.2 P, ’ 4 1 https://m.edsoo.ru/7f41
IJIOTHOCTh 6104
bu6mmorexa [IOK
3.3 Cuna. Buns! cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21



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
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

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B

JlaBneHue.
Ilepenaua
JaBJICHUS bubmuorexa [JOK
4.1 TBEPIBIMU 3 https://m.edsoo.ru/7f41
TeJIaMU, 6194
KHUIOKOCTSIMHU U
razaMu
Jlassenne bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f41
SKHUJIKOCTH 6104
bubmuorexa [JOK
A
4.3 TMochepHoe 6 https://m.edsoo.ru/7f41
IaBJICHHE 6104
HelictBue
KIIKOCTH 1 ra3a bu6mmoreka [IOK
4.4 . 7 3 https://m.edsoo.ru/7f41
Ha MOrpyXEHHOE 6104
B HHUX TEJIO
Uroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
bu6mmoreka [IOK
Pa0b
5.1 aborat 3 1 https://m.edsoo.ru/7f41
MOIIHOCTD 6104
MpocThic bu6mmoreka [IOK
5.2 P 5 1 https://m.edsoo.ru/7f41
MeXaHU3MBI 6104
MexaHudeckas bubmorexa LOK
5.3 4 1 https://m.edsoo.ru/7f41
SHEprus 6104
Hroro no paszneny 12
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
68 12
YACOB I10O

I[TPOTPAMME



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
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

KoanuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHue
(uudpossbie)
n/  pasgenoBuTeM  Beer Konmrposbn — Ilpakruyeck
oOpa3oBaTeJibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. TensioBuIe ABJICHUSA
CrpoeHnue u bubmuoreka [JOK
11 CBOICTBa 7 https://m.edsoo.ru/7f41
BeILIECTBA 81ce
TeIUIoBbe bu6nmoreka [IOK
1.2 21 1 ) https://m.edsoo.ru/7f41
MPOIIECCHI 81ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNEeKTpUYECKue
3apsiJibl. bubmmoreka [JOK
2.1 3apsiKeHHbIE 7 1 https://m.edsoo.ru/7f41
Tella U ux 81ce
B3aMMO/ICHCTBUE
IlocTosHABIN bubnunoreka LIOK
2.2 JIEKTPUUYECKHH 20 1 7 https://m.edsoo.ru/7f41
TOK 81ce
MarHITHELC bubmmoteka IIOK
2.3 6 1 1.5 https://m.edsoo.ru/7f41
SIBJICHUST
8lce
DJIEKTPOMArHuT bubnmorexa IOK
24 s HHp s 4 https://m.edsoo.ru/7f41
YN 8lce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
14.
YACOBIIO 68 3 >

[TPOI'PAMME



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

9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudpossbie)
n/  pasgenoBuTeM  Beer  Komrpoann — Ilpakruueck
oOpa3oBaTeJibHbIE
I nporpaMmMbl 0 ble padoThI ue padboThbl
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4ecKoe
R bu6nmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41
CIIOCOOEBI €ro
adab
OIMCaHUs
Bzaumoneiicteu bubnnorexa [IOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tel
adab
3AKOHEL bubnuoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUS
adab
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
MexanndecKue buGnuorexa [IOK
2.1 7 3 https://m.edsoo.ru/7f41
Kosae0anus
adab
MexaHnueckue bubnmorexa IOK
2.2 somHEL 3B 8 1 3 https://m.edsoo.ru/7f41
0 - IBYK a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

ONEKTPOMarHuT
Hoe ole I bubmmoteka IIOK
3.1 6 2 https://m.edsoo.ru/7f41
AIEKTPOMAarHUTH
adab
bIC BOJTHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
3aKOHBI but6mmoreka [IOK
4.1 pacnpocTpaHEH! 6 2 https://m.edsoo.ru/7f41
sI CBETa ad4ab
JIMH3BI U but6mmoreka [IOK
4.2 ONITUYECKUE 6 3 https://m.edsoo.ru/7f41
npubopsI a4ab
4.3 Paznoxenue 3 2 bubmuoreka [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
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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

0eJIoro CBeTa B
CIIEKTP

Hroro no pazneny

15

https://m.edsoo.ru/7f41
a4ab

Paznen 5. KsanroBbie IBJIeHUA

Ucnyckanue u bubnmoreka [JOK
5.1 ITOTJIOLIEHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
CIboeHIE bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41
aTOMHOTO si/Ipa 2436
SaepHbie bubnunoreka LIOK
5.3 - 7 1 https://m.edsoo.ru/7f41
peaxtt a4ab
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001IA0IIHIT MOAY/Ib
[ToBTOpEeHue
00001IEeHHE bu6nmorexa LIOK
6.1 COJZIepIKaHUs 9 2 https://m.edsoo.ru/7f41
Kypca pu3uku 3a a4ab
7-9 kmacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB IIO

I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 8 knacc/ [epoimkun A.B., O011iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun A.B., ['yrauk E.M., O6mectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

®duszuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc [lepoikun A.B.

u3 . «Ipoda»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

®dwusuka. 7 kmace: yaeoOHo-MeToaudeckoe nocooue / A.E. Mapon, E.A. - 6-¢
u3., crepeoTi. - M.: JIpoda, 2019

®dwusuka. § knacc: yueOHo-meToauyeckoe nocooue / A.E. Mapon, E.A. - 8-¢
u3., crepeoTi. - M.: JIpoda, 2018

dusuka. 9 xknace: yueoHo-meroanueckoe nocooue / A.E. Mapown, E.A. - 5-¢

u3J., crepeoti. - M.: JIpoda, 2019

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/28/7/, bubarorexa L{IOK,

https://resh.edu.ru/subject/28/8/, https://resh.edu.ru/subject/28/9/
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