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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs COCTaBJIeHA
Ha OCHOBE IOJIOKEHUIM U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTebHON Tporpammel, npeacraBieHHbx B DI'OC 00O, a taxxke ¢
yaétoM (pemepanbHO pabouel mporpaMMbl BocnuTanus u KoHmenmuu mpernogaBaHus
yaeOHoro mpeaMmera « Du3nuKay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIUMXCS U OPraHU3alUI0 U3YYeHUS (PU3MKU
Ha JEesATEeIbHOCTHOM OCHOBE. B mporpamme mno ¢u3uKe YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOrOo mpemMera B peanusamuu TpeboBanmii PI'OC OOO Kk mMmIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pPe3yJibTaTaM OOYy4YeHHUs, a TakKe MEXIPEeIMETHbIC
CBSA3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHus.

[Iporpamma no ¢u3uKe yCTaHABIMBAET pacHpe/eliCeHHue y4eOHOro maTtepuania o
rogaM oOyueHus (MO Kiaccam), MOpeiaraerT MNPUMEPHYI IOCIEI0BATEIbHOCTh
M3Y4YCHHS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U YUETE
BO3PACTHBIX 0COOCHHOCTEN 00YJArOIINXCS.

[Iporpamma no usuke paspaboTaHa C LETbIO OKa3aHUS METOAMYECKON MOMOIIU
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIONUIMM IS €CTECTBEHHOHAYUYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, Ouosorueit, actpoHomuew u (usmdeckoil reorpadueil, BHOCUT
BKJaJ B €CTECTBCHHOHAYYHYIO KAapTHHY MHpaA, NPEAOCTABISIET HauOoJiee SICHbIC
0o0pa3ibl MPUMEHEHHUSI HAYyYHOTO METOJa TMO3HaHWS, TO €CTh croco0a MOJy4eHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Onmna w3 raaBHBIX 3ada4  (U3UYECKOrO OOpa3oBaHHMS B CTPYKType OOIIero
oOpa3oBaHusi COCTOMT B (HOPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢uzuku Ha 6a30BOM YpOBHE MpEANoJiaraeT OBIAJEHUE CIETYIOUUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCT:

e HAY4YHO OOBSICHATH SIBIICHUS;

e OIICHUBATHh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIEIOBAHNS;

e UMHTEPHPETUPOBATH JAHHBIE M HCIOJB30BaTh HAy4HBIC JTOKa3aTEIbCTBA
JUIS1 TIOJTYYEHUSI BHIBOJIOB.

[enu nzydyenust pu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konnenmuu mnpenonaBanus ydeOHOro mpeamera «Duszmka» B 00pa3oBaTEIBHBIX
OpraHu3amusax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHBIC
oO1eo0pa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemennem  Koseruu
MunmnctepcTBa npocsemieHuss Poccuiickoit denepanuu (mpotokoi ot 3 aexadbps 2019
r. No ITK4BH).

Heau nzyuyenuss Gpu3uKu:



npuoOpeTeHre UHTEPECa U CTPEMIICHHSI 00YYaIOIIUXCSl K HAYYHOMY U3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYabHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJIe¢ TO3HAHUSA W (OPMHUPOBAHUE
UCCIIENOBATEIBLCKOTO OTHOLICHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAay4HOTO MHUPOBO33PEHHS KaK pe3ysibTaTa HU3y4ueHUsS OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHUE TPENCTAaBICHUM O pPOJIM (UIMKU JUJISI Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cepax Oyayiiei nmpodeccuoHanbHON
NEeSTEIBbHOCTH, CBA3AHHOM ¢ (PU3MKOM, TOJATOTOBKA K JalbHEUIIIEMY 00YUYEHUIO
B 3TOM HalpaBJICHHUH.

JlocTkeHne 3TuX Iefiel mporpaMMbl Mo (pU3uKe Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00eCIIeUnBACTCS PEIICHUEM CIIEeIYIOINX 3a4ay:

npuoOpeTeHNe 3HaHUN O JAUCKPETHOM CTPOEHHM BELIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpUOOpPETEHUE YMEHHMM OMNMUCHIBATh U OOBSACHATH (PU3MYECKUE SBICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHU;

OCBOGHME  METOJOB  pELICHUS  NPOCTEMIIMX  pacuy€THhIX  3a7ady  C
UCIIOJIb30BaHUEM puznyeckux MOJICIICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HAOJIIOMaTh MPHUPOIHBIC SBJICHHUS W BBIMOJIHATH OIIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB paboThl ¢ uHPopMamuen GU3NIECKOTO COASpIKaHUS,
BKJItOUass MH(GOPMAILMI0O O COBPEMEHHBIX JOCTI)KCHUAX (GU3UKH, aHaIU3 |
KPUTHUYECKOE OIICHWBaHNE WH(POPMAIINH;

3HaKOMCTBO cO cdepamMu MpodhecCHOHATBHOM NesATENbHOCTH, CBA3AHHBIMU C
Gu3UKON, 1 COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHXKECHHUSX
(bu3HUecKoi HayKHu.

Ha wusyuenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro

oOpaszoBaHusi oTBOAUTCS 238 yacoB: B 7 kiacce — 68 4dacoB (2 yaca B HeJenio), B 8
Kiacce — 68 yacoB (2 yaca B Heaenwo), B 9 kimacce — 102 gaca (3 waca B Hemeno).

[Ipemmaraemeiii B mporpamme 1o (u3uke TEpedeHb JIa0OpaTOpHBIX pPadboOT u
OMBITOB HOCHUT PEKOMCHIATEIbHBIH XapaKTep, YYHTENb JACIaeT BHIOOP IMPOBEACHUS
7a0opaTOpHBIX pabOT H OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
OoOy4Jaronmxcsi, CIHUCKa DJKCIEPUMEHTAIBHBIX 3aJaHui, NpEIaraéMblXx B pPaMKax
OCHOBHOTO TOCYAapCTBEHHOTO 2K3aMeHa 1o (hH3HKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NIPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM 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 pa3MepoB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HNPU NOMOIIM >KUAKOCTHOTO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

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

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHS.



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. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHUS Ia30B.
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 MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
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.
Cumita Kak XapakTEepUCTHKa B3auMoAeHCcTBHS Tenl. Cuiia 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 npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKosA. TpeHue B NpUpPOEe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeIHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH I[lackansa. IIHeBmaTumueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 00o0soukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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. KunHernueckas W INOTEHUHAIbHAS DHEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Tella

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro Oananca. IlmaBiaenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

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

3aKOH COXpAHEHHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

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 TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH »OHEpPruM Tella B pe3yJibTare
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.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEeMCTBUS SJIEKTPUYECKOTO0 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  COEIUHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
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 YCTPOWCTBAX 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 IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. 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.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHWIO DJEKTPU3AMN TEl WHIAYKIUEH W Tpu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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
CEUYEeHHUs U MaTepuaa.

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  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MarHUTOB TIPU  HX
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 HA 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

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEWHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIInanbpHast SHeprus CxKaTtou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 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 JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H© YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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 B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKECHHS OpycKa WIIM JBIKCHHS
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 THUIOTE3bl: €CIW TIPU PaBHOYCKOPEHHOM JBIWKEHHHM 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue ko3 uiieHTa TPEHUS CKOJIbKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

11. 3yueHune 3aK0Ha COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

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

3aryxatomue  koneOanus.  BwiHyxkaeHHble — kojeOaHusi.  Pe3oHaHc.
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 U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(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.

PacnipocTpanenne npoAoabHbIX U MOTEPEUYHBIX BOJIH (Ha MOJIEIH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

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

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 Ipys3a.

6. OnbITbI, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
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
pactnipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [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 cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnTuhueckas cucTteMa. biuM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B MJIOCKOM, 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.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrIjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



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

6. ONBITHI 10 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

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 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. 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 sjep. CBA3bp Maccel M 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. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUM YAcCTHULBI 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 BCETO Kypca (PU3MKH, a TakXke Ui MOJTOTOBKU 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€CTeYMBAETCs JOCTUKEHHUE NMPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelarbh 3aJa4d, B TOM YMCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pacro3HaBaTb M HAy4YHO OOBIACHATH
(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 HAmOOJIee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA [IPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAaNpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yyT copMUpPOBaHBI CIEAYIOIINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

e 1) NaTPHMOTHYECKOT0 BOCTIUTAHUSA:

e - MpOSBIICHHE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
(u3NYECKON HAYKH;

e - IIEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(U3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - FOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCY>KIE€HUU OOIIECTBEHHO 3HAUMMbBIX U
TUYECKUX MpOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHHM
busuky;

e - OCO3HAHUE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOr0 BOCIIUTAHMS:

e - BOCHPHUATHE HCTETHUYECKUX KauecTB (U3MUYECKOM HaAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e - OCO3HAHME IICHHOCTH (PU3MUECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOU JOOO3HATEIBLHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

e - OCO3HaHME IeHHOCTM Oe3omacHoro oOpa3a JKU3HHM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH TMpaBWwyl OE30MAaCHOTO TMOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOTax, C DJJIEKTPUYECKHMM W TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - chopMupoBaHHOCTH HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOTO0 € IpaBa y APyroro 4ejioBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - QAKTMBHOE YyyacTHE€ B pCIICHHM TMPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeIbHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPodecCuid, CBI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS



e - OpPHEHTAalUsl Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM JJIs pelIeHUs 3a]a4 B 00JacTH
OKpY)Kalolel Cpelibl, IJAHUPOBAHMS TMOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIs1 OKPY KaIOLIEH Cpeibl;

e - OCO3HaHHME TJOOATBLHOIO XapakTepa SKOJOTUYECKHX MpoOsieM U MmyTed HX
peleHus;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM COUMAJIBLHON M IPUPOAHOI Cpebl:

e - IOTPEOHOCTH BO B3aUMOJICUCTBUM INPU BBINOJHEHUN WCCIEAOBAHMM U MPOEKTOB
(bu3nYecKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

e - [IOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTHUECKYIO JEATEIIbHOCTD;

e - NOTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHCIE (HOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 00BEKTAX U SIBJICHUSIX;

e - OCO3HaHHEC ACPUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
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e - IJJAHUPOBAHHE CBOETO PA3BUTHUS B IPHUOOPETCHUH HOBBIX (PU3UUECKUX 3HAHHIA;

e - CTPEMJICHHE AaHAIM3MPOBATh W BBISBISITH B3aMMOCBS3HM TMPUPOJIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
e - OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHUSA HA OKPYKAIOIIYIO CPENY, BO3ZMOKHBIX
r1100aJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynpraTe OCBOEHMS MpOrpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y oOydaromerocss OyayT chOpMHUPOBAaHBI  MeTaNpeIMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE ITO3HABATEIbHBIC YHUBEpCAJIbHBIC Yy4deOHBIEC IEHCTBHS,
KOMMYHHMKaTUBHbIE  yHHMBEpCajbHblE  y4yeOHbIE AercTBUS, peryJATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIC TEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

e BBIABIIITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKN O0BEKTOB (SIBJIICHUH );

e YCTaHABIWBATh CYIIECTBEHHBIH MPU3HAK KIacCU(PHUKAIMK, OCHOBaHUS IS
0000111eHNs U CPAaBHEHUS,

e BBIABJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS B pPAacCMATPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOJTFOICHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIABISITH NPHYUHHO-CIICIICTBCHHBIC CBSI3M TPU HM3YYCHHH (PU3HUECKHUX
SBJICHMM W TIPOIECCOB, JIJaTh BBIBOJBI C HCIOJIH30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUTATh THUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIIMYUH,



CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus y4eOHOM (u3MuecKkod 3anayu
(cpaBHEHHE HECKOJIbKMX BAapHAHTOB PEILECHUs, BRIOOp Hanbosee MmoaAXO0sIIEro
C Y4ETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarebLCKue 1eMCTBUSA.

UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIETOBaHNE (DU3UIECKOTO SIBIICHUS;
OIICHHBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(GOPMAIIHIO, MTOJTYYEHHYIO B
XO0/J1€ UCCIIETOBAHUS U IKCTIEPUMEHTA;

CaMOCTOSTENbHO (POpMyIHpOBaTh O0OOIIEHUST M BBIBOABI MO pE3yJbTaTaM
MPOBEEHHOTO HAOJIOACHUS, OTIbITA, UCCIICI0BAHUS;

MIPOTHO3WPOBATH BO3MOXKHOE JalbHEHITIee pa3BUTHE (DU3UIECKUX MTPOIIECCOB, a
TaK)K€ BBIIBUTATh TMPEITNONIOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ undpopmanmeii:

NPUMEHSTh Pa3JINYHBIE METONbI, WHCTPYMEHTHl U 3alpOChl MpPH TOHCKE H
orOope uH(MOpPMAIMM WM JAHHBIX C YYE€TOM NPEIJIOKEHHOH Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS;

CaMOCTOATENIbHO ~ BBIOMpPATh  ONTHUMalIbHY!0  (GOpMYy  MpEICTaBICHUS
UHGOpMaAlMU ¥ WUIIOCTPUPOBATH pEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMH,
JTuarpaMMaMu, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

B XOJIe 00CYXKJICHUs] y4eOHOro Marepualia, pe3yJbTaToB JIabOPaTOPHBIX PadOT
M TIPOEKTOB 3aJaBaTh BOIMPOCHl MO CYHIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HAIEJICHHBbIC HA pEIIeHHWE 3aJaud U TMOJJEp>KaHue
01aro>keyIaTeIbHOCTH OOIIEHHS;

COTIOCTaBIIATh CBOM CYXXJCHHUS C CYXICHHUSIMH APYTHX YYaCTHUKOB JHAJIOTA,
0oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJIUYHO TPEACTABISTh PE3YJIbTAaThl BBIMOIHEHHOTO (PU3WYECKOTO OIBITA
(3KCcTepUMeHTa, UCCIEA0BaHUS, IPOEKTA);

MOHMMAaTh W WCIOJb30BaTh MPEUMYIIESCTBA KOMaHIHOW W WHIWBHIyaIBHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TpOOIeMbl;

MPUHUMAThH II€JI1 COBMECTHOMU JESITEIIbHOCTH, OPTaHU30BBIBATH JACHCTBUSA 1O €€
JOCTIDKEHUIO: PACIIPEACNIATh POJIM, OOCYXKIaTh MPOIECCHl W Pe3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;



e BBINOJIHATH CBOKO YacTh pPabOThI, JOCTUTasi KAYECTBEHHOTO pe3ysbTaTa 0
CBOEMY HAIIPABJIICHUIO W KOOPAWHUPYS CBOM JEUCTBUS C APYTMMHU WICHAMH
KOMAaH/IbI,

e OIICHMBAaTh KAaue€CTBO CBOETO0 BKJaJa B OOMIMA NPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIbHO C(POPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHMBepPCcAJIbHbIE YueOHbIe 1eliCTBUSA

Camoopranusanus:

e BBISBJISITH MPOOJIEMBI B JKH3HEHHBIX W yU4EOHBIX CHUTYyaIMSIX, TPEOYIOUTUX ISt
pereHus: GU3NUeCKUX 3HaAHU;

e OPHUEHTHPOBATBHCS B PA3IMYHBIX  MOAXOJAX  NPUHATHS  PEHICHU
(MHOUBHyaTbHOE, TPUHITUE PEIICHUS B TPYIINE, MPUHATHE pEIICHUN
rpynmnoi);

e CAMOCTOSITENIBHO COCTAaBJSATH AJTOPUTM pEIICHHUS (PU3NYECKOW 3aJaud WU
[UIaHa UCCIIEJOBaHUS C YYETOM HUMEIOUIUMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

e JIeNIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYallMd U MpeJjiaraTh IJaH €€ U3MEHEHHUS;

e OOBACHATH  TNPUYMHBI  JOCTIKEHUS  (HEJOCTIDKEHMs])  pe3yibTaToB
JeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJHEHUS
(U3HUECKOro MCCIEAOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHHBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

e CTaBUTh ceOsl HA MECTO JAPYroro 4eioBeKa B XOJAE Clopa WIM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTroOro;

e TMpHU3HABaTh CBOE MPaBO HAa OMMOKY NP pEHIeHUH (PU3NYECKUX 3a7a4 WU B
YTBEPAKACHUAX HA HAYYHBIE TEMBI H TAKOE K€ PaBo APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHiry oOydeHuss B 7 KJjacce NMpEAMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYIAFOIITMXCSI YMEHUM:

e HCIOJBL30BAaTh TMOHATHSA: (DU3UYCCKHE W XUMHUYCCKHC SIBICHHS, HAOJIOICHUE,
OKCIIEPUMEHT, MOJIENb, THUIIOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJICKYyJla,  arperaTHble  COCTOSHUS  BemiecTBa  (TBEpAOE,  KHUIKOE,
razoo0pasHoe), MEXaHUYECKOe JBIKCHHE (paBHOMEPHOE, HEPABHOMEPHOE,



NpSIMOJIMHEMHOE), TpaeKTopus, paBHOACHCTBYIOIAs Cuia, AepopMarus
(ynpyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

paznuyath siBiaeHUS (nudQys3us, TETIOBOE MBWKCHHE 4YacTHI[ BEIICCTBA,
PaBHOMEPHOE JBI)KCHUE, HEPAaBHOMEPHOE IBUKECHHUE, MHEpLHS,
B3aUMOJCHCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpallleHMsI, TIepefada NaBJICHUS TBEPABIMU TEJIAMH, XKUIAKOCTAMH M Ta3aMH,
aTMoc(epHoe TaBJieHue, TUIaBaHUE TEJ, IPEBPAILICHUS MEXaHUYECKON SHEPTUN)
0 ONWCAHUID WX XapaKTEpHbBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4YHClIe (PU3UIECKUE SBJICHUS B MPHUPOE: TMPUMEPHI JBIKCHUS C
Pa3IUYHBIMH CKOPOCTSMU B JKMBOM W HEXHUBOW TPHUPOJIE, JICUCTBUE CHJIbI
TPEHUS] B MPUPOJE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PBIO, phIUArd B TeJ€ 4YelOBeKa, NMPHU ITOM IEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B YYE€OHYI0, BBLICISATH CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONUCHIBATh M3YYEHHBIE CBOWCTBA Tel M (U3NUECKUE SBICHUS, HUCIIOIb3Ys
dusnueckue BeIMYUHBI (Macca, 00BbEM, MIOTHOCTH BEIIECTBA, BPEMs, IYTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSXKECTH, BEC TEJa, CHUIIa
TpeHus, JaBjeHue (TBEPAOro Teina, XKUAKOCTH, ra3a), BHITAJKHUBAIOLIAS CUJIA,
MeXaHHuecKas padoTa, MOITHOCTh, IJICYO CHJIbI, MOMEHT CHJIbI, KOA(PHUIIMEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KUHETUYECKasl M MOTECHIUAIbHAS SHEPTHS),
IpU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHM CMBICT HCIIOIB3YEMBIX
BEJIUYMH, MX OOO3HAUECHUS W €IUHHUIBI (U3MYECKUX BEJIMYMH, HAXOIUTh
dbopMyIibl, CBSI3BIBAIOIIME JaHHYIO (DU3UUYECKYI0 BEIMYUMHY C JPYTUMU
BEJIMYUHAMHU, CTPOUTh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA TeM, (PU3NYECKUE SBICHUS U MPOIECChI, UCTIONB3YS
MpaBuWia CJIOXKEHUs cuil (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumesa, MpaBujIo paBHOBECHsl pbluara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHHMKH, 3aKOH COXPAHEHUSI MEXaHWYECKOW HHEPruH, MpU 3TOM JaBaTh
CJIIOBECHYI0 (OPMYJMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTH4eCKoe
BBIPAXKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, ITPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JOTHYECKUX
maroB ¢ oOmopod Ha 1—2 WH3yYEHHBIX CBOWCTBA (U3MYECKUX SIBICHHUM,
(bu3HUeCcKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;



pemath pacy€THbIE 3a1aydl B 1—2 MEHCTBUS, MCMONB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHA/IM3a YCJOBHS 3aJadyd
3alUChIBaTh KPATKOE YCJOBHE, TMOJACTABIATh (PU3NYECKUE BEIMYMHBI B
GopMysnBl M OPOBOAMTH  pacy€Tbl, HAXOAWUThb CIPABOYHBIC JIaHHBIE,
HEOOXOAMMBIE JJIsl pEeUIeHMs 3a/lad, OLICHUBATh PEAIMCTUYHOCTD IOJIYyYEHHOU
(U3HYECKON BEIINYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METOJI0B, B ONMCAHUN MCCIIEOBAHUS BBIIEIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pas3iuMyaTb U HHTEPHPETUPOBATH IOJIYUYEHHBIM pe3yJsbTar,
HaXOJWUTh OIIMOKHU B XOJI€ OIBITA, JA€JaTh BBIBOBI IO €r0 PE3yJIbTaTaM;
MPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUM WU (PU3HUECKUX
CBOMCTB Tell: (OpPMYIUpPOBATH MPOBEpPSEMbIE MPEANONOKEHUs, CcOOUpaTh
YCTaHOBKY W3 NPEUIOKEHHOIO 00O0pYJOBaHMsI, 3alUChIBaTh XOJ OINbITa U
(opMyIUpPOBATH BBIBOJIBI;

BBITIONHATH MPSMBIE U3MEPEHUsI PACCTOSHHS, BPEMEHHU, MacChl Tela, 00béMa,
CHJIBI U TEMIIEPATYPHI C UCMOJIb30BAHNEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
3alUChIBaTh TMOKa3aHWs NOpuOOpOB € Yy4YETOM 3a7JaHHOW  aOCONIOTHOM
HOTPELIHOCTH U3MEPEHMUI;

IPOBOJUTH HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEIUYUHBI OT
ApPYroll ¢ WCHOJIB30BAaHUEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTH IIYTH
PaBHOMEPHO NBIDKYIIETOCsS TeJda OT BPEMEHH ABIKCHHUS TeJa, CHIIBI TPEHUS
CKOJIbKEHUSI OT Beca Tela, KadecTBa OOpabOTKM IOBEPXHOCTEM Ten H
HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUJIOLAAM CONPUKOCHOBEHMS TEN, CHIIbI
YyIPYyrocTH OT Y/UIMHEHHUS MPYKHUHBI, BBITAJKMBAIOIIEH CHIBI OT 00BEMa
NOTPYXEHHONW YacTH Tella M OT MJIOTHOCTH XHUAKOCTH, €€ HE3aBHCHUMOCTH OT
IJIOTHOCTU Te€Na, OT TIyOHWHBI, HAa KOTOPYIO MOTPY>KEHO TeJl0, YCIOBUU
IUIaBaHUs TeJ, YCIOBUM paBHOBeCUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHWPOBAHUU Y4€OHOTO HCCIIEeIOBaHUs, COOMpPATh YCTAHOBKY M BBINOJIHSATH
U3MEpEHUs, Clenys TMpeaJoKEHHOMY TIIaHy, (UKCUPOBATH PE3yIbTaThI
MOJIyYeHHOW 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHJAE MPEATIOKEHHBIX
TabuI ¥ TpaduKOB, 1e7aTh BEIBOBI 0 Pe3yIbTaTaM UCCIEIOBAHUS;
IPOBOJANUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMYHH (IJIOTHOCTH BELIECTBA
KHUJIKOCTH M TBEPAOTO Tela, Cuja TPEHUs CKOJIBKEHHUs, NaBJICHUE BO31yXa,
BHITAJIKUBAIOIIAS CHJIA, JEHCTBYIOIIAs Ha TMOTPYKEHHOE B JKUAKOCTH TEIO,
KO3 (PUIIMEHT TOJEe3HOro  ACHCTBUS  MPOCTBIX  MEXaHU3MOB),  CIEAys
NPEIJIOKEHHOW HWHCTPYKLUMHU: TIPU  BBIIOJIHEHUU HU3MEpPEHH coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYUHBL;
coOI0/IaTh TMpaBWJia TEXHUKH OE30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;



YKa3bIBaTh MPUHIUIEI TEHCTBUSI TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JTUHAMOMETP, COOOIIAIOLINECS COCYAbl, OapoMeTp, pblyar,
MOJBUKHBIN 1 HETIOJIBH>KHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM HAa UX ONMUCAHUS (B TOM YHUCJIE: MOAIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHUI MpPEecC, MAHOMETpP, BBICOTOMEpP, MOPIIHEBOM
HAcoC, apeoMETp), WCIOJB3Ys 3HAHHS O CBOMCTBAX (PU3WYECKUX SBICHUN H
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH NPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIs1 0OecreueHus
0€30MacHOCTH IIpU OOpAIIEHUHU ¢ TPUOOpAMU U TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHUSI 370POBbS W COOJIFOJACHHUS HOPM DKOJOTHYECKOTO TOBEACHHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJISITH OTOOP UCTOYHUKOB MH(popMaluu B MIHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE HUMEIOIIUXCSA 3HAHUU U MyTEM
CpPaBHECHMS PpA3JIMYHBIX HCTOYHUKOB BBIJIENATh HHQPOpPMAIUIO, KOTOpas
SIBJISIETCS MPOTUBOPEUMBOM UITU MOXKET OBITh HEOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBITIOJIHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO COJIepKaHMs, CIPaBOYHbIE MaTepuasbl, PECypChI
cetu  HWurepHer, BiajeTh OpuUEMaMM  KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHug HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBbIC KpaTKHE IHUCbMEHHBIE W YCTHBIE COOOIIECHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHGPOpMAIINK (GU3UUECKOTO COJIEPIKAHMS, B TOM YHCIIC
nyOJIUYHO JeNiaTh KpaTKUE COOOIIEHUS O pe3yJbTaTax MPOEKTOB MM yU4eOHBIX
WCCJICIOBAHNM, MPHU 3TOM T'PaMOTHO MCIIOJIb30BATh M3YUYEHHBIN MOHSATUUHBIN
ammapar Kypca (pu3uKku, COpOBOXK/IaTh BRICTYIJICHUE MPE3EHTAILINECH;

IpU  BBIIOJIHEHUH YYE€OHBIX TPOCKTOB M HCCICAOBAHUM pacmpenessiTh
00S13aHHOCTH B TPYIINE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJla4yaMU, CJICIUTh
3a BBITIOJIHEHUEM IUIaHa ACUCTBUM, aJIcKBAaTHO OIICHUBATHL COOCTBEHHBIM BKJIAJ]
B JICSITEIHLHOCTh TPYIIbI, BHICTpPAaUBAaTh KOMMYHHMKATUBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPY>KaIOIIUX.

K xoniy obydenuss B 8 kijiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

VCIIOJIb30BAaTh TOHSATHS: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE JBHUXKECHUE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHHS BEIIECTBA, KPUCTAJUIMUYECKUE U
amop(HbBIC TeNla, HACBHIIICHHBIH W HEHACHIIIICHHBIM Tap, BJIAXKHOCTh BO3IyXa,
TEMIIEpaTypa, BHYTPEHHSI DHEPrus, TEIUIOBOW JBHUIATENb, SJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsjl, DJICKTPUYECKOE TMOJI€, NMPOBOAHUKA W JHUIJIECKTPUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;



pasnuyaTh SBIICHUS (TEIUIOBOE pacIIMpEeHHWe W CKaThe, Teruionepeaaya,
TEMJIOBOE PAaBHOBECHE, CMavMBaHUE, KAMWUISPHBIC SIBICHUS, HCHApEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTa/un3anus (OTBEpACBaHUE), KHUIICHHE,
Terionepeaada (TEIUIONPOBOAHOCTh, KOHBEKIIUS, H3JIYYEHHUE), DJICKTPU3AIIUS
TeJ, B3aUMOJICHCTBHUE 3aps/iOB, JCHCTBUS JJICKTPUUYECKOIO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBHE MArHUTOB, JEUCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, DOJEKTPOMArHWTHAs WHAYKIMSA) 10 OIMUCAHUI0 UX
XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIUX JIAaHHOE
dbu3uYecKoe SABICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYKaIOIIEM
MHpE, B TOM uYucie (GU3NYECKUE SBICHUS B MPUPOJE: IOBEPXHOCTHOE
HaTsODKEHWE W KaNWUIAPHBIC SIBICHUS B TPHUPOJAC, KPUCTALILI B TPHUPOJE,
uznyuenue CoiHIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE
pOChl, TyMmaHa, WHEs, CHera, OJJICKTPUYECKUEe sBIIEHUS B arMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOJOCOB,
pOJIb MarHUTHOTO TOJISI ISl KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, MPU ITOM
MEPEBOINTh TPAKTUYCCKYIO 3a7ady B y4eOHYIO, BBIAEIATH CYIICCTBECHHBIC
CBOMCTBA (TIpU3HAKHN ) (U3UICCKUX SBICHUM;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UYECKUE SBJICHUS, HCHOIb3Ys
du3ndecknue BENMWUYWHBI (TeMIlepaTypa, BHYTPEHHSS JHEPTUs, KOJIHMYECTBO
TEIUIOTHI, YJIeJbHAsI TEIJIOEMKOCTh BEIECTBA, YyJeJbHAS TEIJIOTa IJIABJICHUS,
yJAelIbHasl TEIUIoTa mapooOpa3oBaHUs, yIeidbHas TeIIoTa CropaHusl TOILUIMBA,
KOA(DUIIMEHT TOJE3HOTO JIEWCTBHS TEIJIOBOM MAIlIMHBI, OTHOCHUTEIIbHAS
BJIQXHOCTh BO3/lyXa, DJEKTPUUYECKUA 3apsl, CHUJla TOKa, DJIIEKTPUUECKOe
HaMpsOKEHUE, COMPOTHBIICHHE  MPOBOJIHUKA, YJIEJIBHOE  COMPOTHUBIICHUE
BEIIIECTBA, paboTa U MOIIHOCTh OJEKTPUUYECKOrO TOKa), NpPU OMUCAHUU
IpPaBUJIBHO TPAKTOBAaTh (DU3WYSCKUH CMBICI HCIOJIB3YEMBbIX  BEJIMYMH,
0o003HAaUeHUs W EOUHUII (PU3NYECKUX BEIWYUH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAaHHYI (U3UYECKYI0 BEIWYMHY C JPYTMMH BEIHMYMHAMH,
CTPOUTH TpaUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEITMYHH,
XapaKTepru30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIC  TOJIOKEHUSI ~ MOJICKYJSIPHO-KUHETUYECKON TEOPUH  CTPOCHUS
BEIIIECTBA, MPUHIIUAI CYNEPIO3UIINN TOJeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma mis ydacTka 1enu, 3akoH Jlxoyns—JleHia,
3aKOH COXPAHEHMSI DHEPruu, MpU 1TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA ¥ 3aITUCHIBATH €T0 MATEMAaTUYECKOE BhIPAKEHNUE;

OOBACHATH (PM3UYECKHUE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYaIHi MIPAKTHKOOPHEHTUPOBAHHOTO xXapakrepa: BBISIBJISTD
NPUYUHHOCIICACTBEHHBIC CBS3U, CTPOWTHh OOBSICHCHHE M3 1—2 JOTHYECKUX



miaroB ¢ Omopoil Ha 1-2 W3y4YeHHBIX CBOMCTBAa (DU3UYECKUX SIBJICHUH,
(Gu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacd€THbIE 3aayll B 2—3 MEHCTBUS, UCMOJB3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBMS 3aJa4yM
3aMCBIBATh KPAaTKOE YCJIOBHE, BBIABIIATH HEAOCTATOK JAHHBIX JUISI PEIICHMS
3a/la4d, BBIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE A €€ pEIICHMS,
OPOBOAWTH PACYETHl M CpPAaBHHUBATh IMOJyYEHHOE 3HauYeHHE (HU3HUECKON
BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCIHOJB3ys ONHMCAHME WCCIENOBAHMS, BBIACIATH IIPOBEPIEMOE
MPEANIOJNIOKEHNE,  OLICHUBATh  NPABUIBHOCTH  MOpSAJAKAa  IPOBEACHUSA
WCCIIEIOBAHNSI, 1€JIaTh BBIBOJBL,

IPOBOJUTH ONBITHI MO HAOIIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJl (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro
o0b€Ma, Temmeparypbl, CKOPOCTH MpOLIEcCa OCTHIBAHWA W HArpeBaHusl MpuU
M3JIyYEHUH OT IIBETa M3JIy4Yaromie (Moriomaromei) NoBEpXHOCTH, CKOPOCTh
WCIIAPEHHST BOABI OT TEMIIEPATYPBI KUJIKOCTH M IUIOIIAAU €€ MOBEPXHOCTH,
JNEKTpU3alus  Te€Il M B3aMMOJEHCTBHE  JJIEKTPUYECKHUX  3aps/IOB,
B3aMMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allMs MAarHUTHBIX IOJIEH
MIOCTOSIHHBIX MAarHUTOB, JIEMCTBHUSI MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBUTATENSI MOCTOSHHOIO TOKA):
(GopMynupoBaTh NpPOBEpsiEMble MPEANOJIOKEHUS, COOMpPATh YCTAHOBKY U3
PEJIOAKEHHOTO O0OpYyIOBaHUs, ONMUCHIBATH XOJ ONbITa M (HOPMYIHPOBATH
BBIBOJIBL;

BBIMIOJIHATh MPSMbIE HU3MEPEHHUS] TEMIEPaTypbl, OTHOCHTEIIbHOM BIIAXXHOCTH
BO3JlyXa, CHJIbI TOKA, HAIPSLDKEHMSI C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEJTUYMH, CPABHUBATH PE3YIbTAThl U3MEPEHUM C YUETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;

MPOBOAUTL HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DUM3UYECKOW BEIUYUHBI OT
JIPYroi ¢ UCHIOJIB30BAHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTh CONPOTUBIICHUS
MMPOBOAHUKA OT €ro JUIMHBI, IUIONIAAW ITONEPEYHOIO CEYEHUS M YNEIBHOTO
CONPOTUBJICHUS BELIECTBA IPOBOJHHKA, CHJIBI TOKA, HIYIIET0 Yepes3
ITPOBOJIHUK, oT HaIpsHKEHUS Ha IIPOBOJIHUKE, UCCIIEJOBAaHNE
MOCJIEIOBATENBbHOTO M MapajuleIbHOrO0  COCAMHEHUH  IPOBOJHUKOB):
IUTAHUPOBATh HCCIIEOBAaHUE, COOMpATh YCTAHOBKY U BBIMIOJHATH U3MEPEHHUS,
clenysl TpPeasio)KEHHOMY TIUIaHy, (DUKCHpPOBaTh peE3yJbTaThl IOJY4YEHHOM
3aBHCHUMOCTH B BHJ€ TaONHIl M TpadUKOB, JeNaTh BBIBOJBI IO PE3yJibTaTaM
WCCJIEIOBAHNS;



MPOBOAWTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BeNUYMH  (yAelbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBJICHHE MPOBOJHUKA, pabOTa W MOIIHOCTh
AIIEKTPUIECKOTO TOKa): TUTaHUPOBATH U3MEpEHHUS, cobuparpb
HKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEATOKEHHON WHCTPYKIUH, U
BBIYUCIISATH 3HAUEHUE BEITMUNHBL;

coOMIoaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe C¢ 1adopaTOPHBIM
000pyI0BaHUEM;

XapaKTepru30BaTh HMPUHIIHUIBI ACWCTBUS W3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOHCTB C OMOpPOM Ha MX OMuCaHuA (B TOM 4YHCJE: CHCTEMa OTOIUICHUS
JIOMOB, THUIPOMETp, MapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETUUK
AIIEKTPUYECKON PHEPTUHU, SICKTPOOCBETUTEIbHBIC MPUOOPHI, HarpeBaTEIbHBIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIIEKTPUUECKHE IpeIOXPaHUTENH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MMOCTOSHHOTO TOKAa), MCIIOJIb3Ys 3HAHUS O
CcBOMcTBaxX  (U3MUECKUX  SBJICHMM U HEOOXoIuMble  (PU3MUECKHE
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA M M3MEPHUTEIbHBIE MPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX LIETEel C MOCIEeI0BAaTEIbHBIM U
napajuiebHBIM COCIMHEHUEM D3JIEMEHTOB, pa3lindasl YCJIOBHbIE 00O3HAYCHUS
AJIEMEHTOB JJIEKTPUUECKUX LEIEH;

OPUBOJUTH NPUMEPHI (HAXOAUTh MHGOPMAILMIO O MPHUMEpPax) MPaKTUYECKOTO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUHM B MMOBCEJIHEBHOM KU3HU AJIs1 00€CIIeUeHU s
06e30macHOCTH TIPH OOpaIleHUH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPaHEHHUs 370POBbsI W COOJIOJIEHUS HOPM JKOJIOTHYECKOTO TOBEICHUS B
OKPYXarUIEH Cpee;

OCYILIECTBIIATh NMOUCK MHPOpMaLMKU (pundeckoro coaepxanus B MHtepHere,
Ha OCHOBE WMEIOIIUXCS 3HAHUH M MyTEM CpPAaBHEHUS JOIMOJHUTEIbHBIX
HMCTOYHUKOB BBIJCIATH HHPOPMAIIHIO, KOTOpas SABIIACTCS MPOTHBOPEYUBON HITU
MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHIMOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
JIUTEepaTypy (PHU3NYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, PECypChl
cetu  MHTepHeTr, BiajeTb NpuéMaMu  KOHCIEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMS, 0000111as
MH(GOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COACpM aHHs, B TOM
yycie  NOyOJUYHO  MPEACTaBIsATh  pe3yJbTaThl  MPOEKTHOW  WIIU
HCCIIEIOBATEeNIbCKOM  JICSITENbHOCTH, MpPU OSTOM TPaMOTHO HCIOJIb30BaTh



M3YYEHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKu, COMPOBOKAATH BHICTYIIJICHUE
MPE3CHTAIUEN;

IIPU BBITIOJIHEHUHU yYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOLIECCOB
pacnpenenarTb O00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBICHHBIMHU
3a/layaMy, CJIEINUTH 3a BBINOJHEHUEM ILIaHA JACHUCTBUH M KOPPEKTHUPOBATH €TO0,
aJ€KBAaTHO OLEHHWBAaThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYIIIBI,
BBICTpAaNBaTh KOMMYHMKATUBHOE B3aWMOJEUCTBUE, MPOSBISAS TOTOBHOCTH
pazperaTb KOHQJIUKTHI.

K xoHiy oOydyeHuss B 9 kJjacce mpeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEPHUAIIbBHAS TOYKA, TPACKTOPHS,
OTHOCHUTENIFHOCTh ~ MEXaHMYeCKOro JBWXKeHHs, Jedopmarus  (ympyras,
IUTaCTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOpPEHHE, HEBECOMOCTh U
HNEeperpy3kKu, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPJOTrO Tea, PAaBHOBECHE, MEXAHUYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
MH(ppa3ByK M YyIbTPa3BYK,  JJIEKTPOMArHUTHBIE  BOJHBI,  IIKajaa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAlIbHO30PKOCTb, CIIEKTPbI
UCIyCKaHUA M TOIJOIeHus, aibda, O0eTa- W ramMMma-uslydyeHHs, H30TOIIbI,
SJIepHAsl PHEPTETHUKA;

paznuyaTh SBJIIEHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJUHEHHOE
JBUYKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE JIB)KEHHE, CBOOOAHOE MaieHHUE
T€J, PAaBHOMEPHOE [BWXKEHHE II0 OKPYXXKHOCTH, B3aUMOJECUCTBHUE Tell,
pEaKkTUBHOE JBI)KEHHE, KojeOaTeldbHOE JBIKEHHE  (3aTyxarouie |
BBIHYK/ICHHbIE KOJIeOaHUsI), pE30HAHC, BOJTHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa,
MPSMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE U NPEITIOMIIEHUE CBETA, TIOJIHOE
BHYTPEHHEE OTpa)X€HUE CBETa, pAa3J0XKEHUE OENoro CcBeTa B CHEKTP H
CIOKEHME  CHEKTPAJIBbHBIX  LBETOB, JUCHEPCUS  CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOIrO CIEKTpa W3Iy4YEeHUs) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (DU3UYECKUX SIBICHUN B OKPYKAIOIIEM
mupe (B TOM yucie (hU3MYeCKue SIBJICHUS B MPUPOJIC: TMPHIUBBI U OTJIMBBI,
nBkeHue I1uiaHeT CONHEYHOM CHUCTEeMbl, PEAKTUBHOE JBUKEHHE >KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMU, 3€MIIETPSICEHUE, CEHCMUYECKHE
BOJHBI, I[yHaMH, 53XO, LBE€Ta TEJ, ONTUYECKHE SBICHUS B NPHUPOJE,
OMoIOrHYecKoe ACUCTBUE BUIUMOTO, YIbTPaduOIETOBOIO U PEHTTEHOBCKOTO
W3IIy4CHHUM, €CTECTBCHHBIM pPAJAMOAKTUBHBIN (OH, KOCMHYECKHE JIyYH,
PaIMOaKTUBHOE U3IyUYE€HHE TPUPOIHBIX MUHEPATIOB, IEUCTBUE PAIM0AKTUBHBIX
U3ITyYeHU Ha OpraHU3M YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO



3amayy B ydeOHYIO, BBIICIATH CYIIECTBEHHBIE CBONCTBA (TIPU3HAKH)
(Gu3nYECKUX SBICHUN;

ONHUCHIBATh M3YyYEHHBIE CBOWCTBA Ted M (UIUYECKUE SIBICHUS, HCIOIB3YS
¢u3nueckue BENMUYMHBI (CpelHssi M MTHOBEHHas CKOpPOCTh Teja Mpu
HEPABHOMEPHOM JIBW)KEHUHU, YCKOPEHHE, IepeMelleHue, IMyTh, YIioBas
CKOpPOCTb, CHJIa TpPEHHs, CWIa YOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
cBOOOIHOTO MaJIeHus], BEC Tella, UMITYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHUYeCcKast
paboTa W MOIIHOCTb, MOTEHIMAIbHAS DHEPrus Teia, MOJHITOrO0 HaJ
MOBEPXHOCTBIO  3€MJIM, TMOTEHIMAIbHAS JSHEPTrUs  CXKATOW  MPYKUHBI,
KUHETUYECKasi PHEprusi, MoJiHAsg MEXaHWYecKas SHEprus, Mepuoji U YacToTa
KOJIeOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTeslb MPEJIOMJIEHUSI CpElbl), NPH ONUCAHWU IMPABWIBHO TPAKTOBAThH
(Gu3HUECKUl CMBICII HCIMOJIb3YEMBIX BEJIUYMH, OOO3HAUYECHUS U EIAUHMIIBI
Gu3MUeCKMX  BEIWYMH, HAXOAUTh (DOPMYJbI, CBS3BIBAIOIINE JAHHYIO
(pU3HYECKYIO BETUUYHUHY C IPYTMMHU BEJIMUYMHAMH, CTPOUTH TPa(UKU N3YUEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCHOIb3YS
3aKOH COXPAHEHUS DJHEPruU, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII
CYINEPIIO3ULIMKA CHWJI, IPUHIMUI OTHOCUTENbHOCTU ['anmnes, 3akoHsl HproTOHA,
3aKOH COXPaHEHUS HMITyJIbCa, 3aKOHbl OTPAXXEHUS U MPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHHUsI 3apsiJ0BOrO U MacCOBOI'O YHCEN MPH SAEPHBIX PEaKIUsX,
OpU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa W 3alUCBIBATH €ro0
MaTeMaTU4YECKOE BbIPAKEHUE;

OOBSACHATH (PU3HUECKUE MPOLIECCH] U CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTYallMl MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢
omopoil Ha 2-3 U3YYEHHBIX CBOMCTBA (PU3UUYECKHUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemiaTh pacu€THble 3a1auyu (OMMparolIyMecs Ha CUCTEMY M3 2—3 ypaBHEHHI),
UCIIONB3Ysl 3aKOHBI U (POpPMYIIbI, CBsA3bIBatOUIME (DU3MUYECKUE BEIUUYMHBI: Ha
OCHOBE aHajJM3a YCJOBHUS 3aJaud 3alHCHIBATH KPATKOE YCJIOBHUE, BBISBIATH
HEJIOCTAIOIINE WM W30BITOUHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOaUMBbIE  JUIsl  peUIeHMs, TMPOBOAUTH  PAcu€Thl W  OLCHUBAThH
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAYCHHS (PU3HUECKOU BEJIMYUHBI,
pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOXKHO PEIIMTh MPU MOMOIIU (HUIUUECKUX
METO/IOB, MCIOJIb3ysl OINMCAHUE HCCIEAOBAHMUS, BBIACIATh IPOBEPSIEMOE
MPEANONIOKEHUE,  OLICHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEACHUS
MCCJIEIOBAaHMsI, JENaTh BBIBOJBI, UHTEPIPETUPOBATh PE3yIbTAThl HAOIIOACHHIMA
U OTIBITOB;



MPOBOAMUTH OMBITHI MO HAOIIOACHUIO (DU3UYECKUX SIBICHUM WU (DU3HUECKUX
CBOMCTB Tell (M3yyeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUSs
SHEPrUH, 3aBUCUMOCTh NEpHOAa KOJeOAHUN MPYKMHHOTO MasiTHUKA OT MacChl
rpy3a U >KECTKOCTU TMPYKUHBl W HE3aBUCUMOCTh OT AaMIUIUTYABl MaJlbIX
KoJeOaHui, MPSAMOJIMHEHHOE PacIpOCTPAHEHUE CBETa, Pa3JIOKEHUE Oenoro
CBETa B CIIEKTp, M3yY€HUE CBOICTB H300paXCHHUS B IUIOCKOM 3€pKaje |
CBOMCTB M300pakeHUs INpeaMera B coOuparoumieil JauH3e, HaOt0IeHHnE
CIUIOLIHBIX W JIMHEHYATBIX CHEKTPOB M3TYUYEHHUs): CAMOCTOSITEIIbHO COOMpATh
YCTAaHOBKY M3 U30BITOYHOTO HaOOpa 00OpyAOBaHUS, ONMUCKHIBATH XOJ OIbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;

OPOBOAUTH TMPU HEOOXOJUMOCTU CEPHUIO MPSIMBIX HU3MEPEHHM, Ompeaesss
cpenHee 3HaueHHWE  M3MepseMOd  BelW4YUHBI  (POKYCHOE  pacCTOsSHUE
coOuparomieid  JUH3bI), O0OOCHOBBIBATH  BBIOOp  crocoba  M3MEpeHus
(u3MepuTeapLHOTO MpUdopa);

OPOBOAWTH  HWCCIENOBAaHUE  3aBUCHUMOCTEH  (PU3MYECKHMX  BEIMYHUH  C
WCIIOJIb30BaHUEM TPAMBIX HW3MEpPEHUil (3aBUCUMOCTh MYTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HauallbHOW CKOPOCTH, MEepuojaa KoyieOaHuit
MaTEMaTUYECKOTO0 MasSTHHKA OT JJWHBI HUTH, 3aBUCUMOCTH yTja OTpPaXXKEHUS
CBETa OT yIJIa MaJIeHUs U yriia MPeJIOMJICHUS OT yrila MajeHus): TUIaHUPOBATh
WCCIIEIOBAaHUE, CAMOCTOATENIBHO  COOMpaTh  YCTaHOBKY, (PHUKCHpOBaTh
pe3yNbTaThl MOTYYECHHON 3aBUCUMOCTH (PHU3UYECKUX BEJIMYMH B BUAE TaOIHIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM UCCIICAOBAHMUS;

IPOBOJAUTH KOCBEHHBIEC U3MEPEHUSI (PU3NUECKUX BEIMYUH (CPEIHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHE CBOOOJHOTO
nafeHus, >KECTKOCTh TPYXKHUHBI, KOIPPUIMEHT TPEHUS CKOJIBXKEHUS,
MexaHudeckas paboTa M MOIIHOCTh, YacToTa U TMEpUoja  KoJeOaHHit
MaTeMaTUYeCKOT0 U MPY>KMHHOT'O MasiTHUKOB, ONTHYECKasi CHJIa cOOMparoLiei
JUH3BI, PAJAUOAKTUBHBIN  (OH): IUIAHUPOBATH HM3MEPEHUs, COOUpPaThH
DKCIIEPUMEHTAJIbHYI0  yYCTAHOBKY W  BBINOJHATH  W3MEpPEHUs, CJleays
OPEIJIOKEHHOW  WHCTPYKIMH,  BBIYUCIATH  3HAYEHUE  BEIWYUHBI U
aHAJIM3UPOBATh TMOJYYCHHBIE PE3yJIbTaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
U3MEPEHUN;

coOo/IaTh TMpaBWJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM W3YyYEHHBIX (PU3MYECKHX  MOJeNe:
MaTepuagbHas TOYKa, a0COJIIOTHO TBEPJOE TEJNO, TOYEUHBIM HCTOYHUK CBETa,
Jy4, TOHKAs JIMH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEIh AaTOMHOTO

Aapa,



XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA UX ONHUCAHUS (B TOM YHCIE: COUAOMETp, JATUYUKH
MOJIOKEHUS, PACCTOSAHUS W YCKOPEHHUs, pakeTa, SXOJIOT, OYKH, MEPHUCKOI,
doToamnmapaT, ONTHUYECKHUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaxX (DU3UYECKUX SBJICHUA U
HEe0OXoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

HCTIONB30BaTh CXEMbl U CXEMATUYHBIE PHUCYHKH H3YUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHUX IPOIECCOB MpHU
pEelIeHUN y4eOHO-TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBbI Uil TTOCTPOCHUS
U300paKEHUI B IJIOCKOM 3€pKajie M cOOMparouiei JIMH3E;

MPUBOJANTHh TPUMEPHI (HAXOIUTh HH(POPMAIUIO O MPUMEPAX) MPAKTUIECKOTO
WCIIOJTh30BaHUS (PU3NYECKUX 3HAHUI B IMMOBCETHEBHOMN KU3HM JIJIST 00E€CTICUCHUS
0€30macHOCTH MIPU 0OpalleHUH C MPUOOPaAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXpaHEHUsI 37I0pPOBbS U COOJIOACHHUS HOPM SKOJOTUYECKOTO TMOBEICHHS B
OKPYXaroUIEH Cpee;

OCYILIECTBIIATh MOUCK MH(opMaru (usnueckoro coaep:xkanusi B MHTepHere,
CaMOCTOSITENIbHO  (OPMYJIMpPYsT  TOMCKOBBIM  3ampoc, HaXOIWUTh MyTH
OmpeNeeHus]  JIOCTOBEPHOCTH  TOJIYYeHHOW HH(OpManMu Ha  OCHOBE
UMEIOIIUXCS 3HAHUH U JOMOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh IMPU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3UYECKOro COJACpP)KAaHMS, CIPABOUYHBIC MaTEpHUalbl, PECYpPChI
cetu  HWHrepHer, BiageTp OpUEMAMH  KOHCHEKTHPOBAHUS  TEKCTA,
npeoOpa3oBanus HH(POpPMAIIMK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co371aBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIICHHS] Ha OCHOBE
vHpopMaIuu W3 HECKOJBbKUX HCTOYHUKOB (DU3UYECKOTO  COJICpIKAHUS,
MyOJIMYHO TPEJCTaBIATh PE3YJbTaThl MPOEKTHOM WM HCCIEA0BATEILCKOM
JNEATEIBHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BAaTh M3YYEHHBINM MOHSITUWHBINA
anmapaTr u3y4aemMoro pasaena (U3MKA W CONPOBOXKAATh BBICTYIUICHUE
Mpe3eHTalren ¢ yU€TOM 0COOEHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [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 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 1 https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KoaungecTBo uacoB DJIeKTPOHHbIE
HaumeHnoBaume pa3aesioB U TeM nudpoBLIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUSA
11 MexaHan4eckoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bubnuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 2 1
SAUMOCHCTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pasznea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJTHEI
bu6nuoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOTCDaHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 MexaHndeckue BO .3 8 1 3
XAHITACCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pa3nen 4. CBeToBbIE ABJICHUS

4.1 3aKOHBI pacpoCTPaHEHHUS CBETa 6 2 bubmmorexa LTOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubnnoreka IIOK
5.1 HcnyckaHue 1 MOrJIoLeHUe CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
52 CTpoeHie ATOMHOTO A1pa 0 L https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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