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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o @Qu3nke Ha ypPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ylibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTENbHOW MPOTPaMMBbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHOil paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yuedHoro npeamera «Ousukay.

Conmepxanne mporpamMmbl 1Mo (pU3MKE HaAmpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYalOIUMXCS M OPTaHM3alUI0 H3y4YeHUs
Gu3NKM Ha JAESITEeNIbHOCTHOW ocHOBe. B mporpamme mo ¢u3NKe Y4YUTHIBAIOTCA
BO3MOXHOCTH YyueOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM O00y4eHUSs, a TaKKe
MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma 1o pu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro mMaTepuana
1o rojaMm o0yueHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENIbHOCTh
M3y4YEHHS TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEpXKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIIUXCS.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJIbI0 OKa3aHWs METOJMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboueii MporpaMMBbl 10 y4eOHOMY TIPEIMETY .

®duszrka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOJIbKY (U3MUYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB H
SBJICHUW, W3y4YaeMbIX XHUMHUEH, Ouosoruei, acTtpoHoMuer u Quznueckoit
reorpadued, BHOCUT BKJAJ B €CTECTBEHHOHAy4YHYI) KapTHHY  MHpA,
MPEeNOoCTaBsieT HamOoJiee SCHbIE O00pa3llbl MNPUMEHEHHS HAydYHOTO METOoja
MO3HAHUS, TO €CTh CII0CO0a MOJIYYSHHS TOCTOBEPHBIX 3HAHUN O MHPE.

Onna W3 riaaBHBIX 3a7a4 (pU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHMSI,

e HHTEPOPETUPOBATH  JaHHbIE W  HCMOJb30BaThb  Hay4yHbIE
JIOKa3aTeIbCTBA JIJIS [TOTYUYEHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKA Ha YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMS
onpenenensl B KoHuenmuu mnpenogaBaHus ydeOHoro mnpenmera «®Duszukay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit deneparuu, peaau3yromux



OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOrPaMMBbI, YTBEPKIAEHHOW peIICeHHEM
Konnernn MunucrepcrBa npocsemienus Poccuiickoin @enepanuu (IpoTOKOJ OT 3
nexadps 2019 r. Ne [1K48H).

Henau nzyyenusi Gusuku:

npuoOpeTeHrne HUHTepeca U CTpPEeMJIeHHS OOydYaloImuXCsl K HaydHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEJUICKTYyalbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIINUM SIBJICHUSIM;
¢dopMHpoBaHHEe HAYYHOTO MHUPOBO33PEHHUSI KaK pe3ysbraTa H3Y4YeHHUs
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHrE TPEICTaBICHUA O PO (U3MKHU JJS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJICTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO0 B 9TOM HallpaBJICHUU.

JlocTmkeHne JTHX IeJied MporpaMMbl 1O (pU3WKe Ha ypPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHUE 3HAHWH O JUCKPETHOM CTPOCHHMH  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUI OMUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJOB PEIICHHS MPOCTEUINUX pacy€THBIX 3a7a4 C
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOIHATH OIIBITHI,
JabopaTtopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJICJAOBaHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHM Ha
JTOCTIKCHUSIX (DU3UYECKOM HAYKH.

Ha wusydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kkiaacce — 68 vacoB (2 yaca B Henmenmo), B 9 kinacce — 102 yaca (3 yaca B Henelio).



[Ipennaraemseiii B mporpamMMe 1o (pusmke nepeueHsb J1ad0paTopHbIX paboT U
ONBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JIETAET BEIOOP MPOBEACHUS
7a00paTopHbIX PabOT M OMNBITOB € YYETOM HHAMBHUIYAJIbHBIX OCOOEHHOCTEM
00y4aromuxcsl, CIIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpEeaaraéMblX B paMKax
OCHOBHOTO rOCYZIapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

@usnka — Hayka o mnpupoze. SABneHus mnpuponbl. duznueckue SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BeMMUMHBL. M3mepeHue ¢uznueckux BeMMUuH. Duznueckue
npubopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi cuicTeMa eIMHUIL.

Kak ¢usuka u gpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAHMS: HAOJIOEHHUE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIJIBIXKEHHUE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmro1aemMoro sisiieHus. Onucanue PU3NUEeCKUX SIBJICHUHN C MOMOIBbIO MOJICIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusuyeckue MpuOOPHI U MPOIEAypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpenesieHHE LIEHBI JEIEHUS KAl U3MEPUTEIHHOTO TPUOOpA.
2. HM3mepeHue paccTosiHUN.
3. Hsmepenue o0bEéMa )KUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MAJIbIX TEl.
5. M3Mepenue Ttemriieparypbl MpPU NOMOILIM KUIAKOCTHOIO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

6. IIpoBenenue uccienoBaHus MO NPOBEPKE TUIIOTE3bI: JAIBHOCTH ITOJIETA
Iapuka, MyImeHHOTO FOPU30HTAILHO, TeM OOJibllle, 4YeM OOJIbIlIe BHICOTA
MyCKa.

Pa3nen 2. [lepBoHauajibHbIE CBEJ€HNsI 0 CTPOEHUHU BellecTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mepbl. OTMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBmxenne yactui BemecTBa. CBs3b CKOPOCTH JIBHXKEHHUSI 4YacTUI[ C
Temrneparypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: MIPUTXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTammuyeckux) Tesl. B3anMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmrogaenue 6poyHOBCKOTO JABUKEHUS.



2. Hab6monenue nuddyszuu.
3. HaGmionenue — siBmeHuid,  OOBSACHAIONIMXCA  MPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnsie padbomost u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHUEM

dboTtorpaduii).
2. OmbITHI MO HAOJTIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbIThI MO OOHAPYKEHHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TPUTSKCHUS.
Pa3znen 3. /IBu:KeHHe H B3aUMOJAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpellHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHHU JIBUKEHUSL.
SlBnenue wuHepuuu. 3aKOH WHEpLMHU. B3anmopelcTBUE TeNl KakKk NPUYMHA
W3MEHEHHUSI CKOPOCTH JBWXKEHMsI Teil. Macca Kak Mepa HWHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BEMa BellecTBa.
Cuita Kak XapakTepUCTHKaA B3auMOAEHCTBHS Tesl. Chila ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CHUJIa
TskecTH. CHJla TSDKECTH Ha Apyrux mianerax. Bec tena. Heecomocts. CrioxeHne
CUJI, HAPABJIEHHBIX O OJHOW IpsiMOM. PaBHonelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKoJIbKEHHS U TPEHUE NOKOs. TpeHue B MpUpPOAE U TEXHUKE.
Hemoncmpauuu.
1. HaGmonenue MexaHM4eCcKOro IBYXKEHHS Tea.
2. H3mepenue CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUA.
3. HaOnroneHue siBiI€HUS UHEPLIUH.
4. HalmoneHre u3MEeHEeHUs! CKOPOCTH TIPU B3aUMOICHCTBUM TEJL.
5. CpaBHeHUE Macc 1o B3aUMOJEHCTBUIO TEI.
6. CnoxkeHue cuJjl, HapaBJIEHHBIX MO OJHON NPSIMOIA.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpenesieHHEe CKOPOCTU PABHOMEPHOIO JBMXKCHUS (IIapUKa B )KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM TTIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPOTO Tea.

4. OmbBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbBI TPEHHUS CKOJIBKEHHS OT
Beca TeJla U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHune TBEPABIX TeJl, >KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl yMEHBIIICHUS U YBEIHUEHUs AaBieHus. [laBinenue rasa.
3aBHUCHMOCTh JaBJICHUs raza OT oOb&ma, TemmepaTypsl. [lepemaua maBneHus
TBEPABIMU TEJIAMH, KUIKOCTAMU M Tazamu. 3akoH [lackansg. [lHeBMatmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOMHBI. [ MapocraTmyeckuid
napajokc. CooOuiaromuecs: cocyibl. [ uipaBinueckue MeXaHu3Mbl.

AtMocdepa 3emun U atmocdepHoe naBieHHe. [IpUUMHBI CyIECTBOBaHHUS
Bo3nymiHOW oOonouku 3emum. OmbiTt Toppuuermm. M3mepenue aTtmocdepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u3MepeHus: aTMOC(HEpPHOTO J1aBJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha INOTPYKEHHOE B HUX TeEJIO. BhITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormnaBanue.

Hemoncmpauuu.
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3aBUCUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBmeHUs KUIKOCTHIO U Ta30M.

Coobmiaromuecst CoCyIbl.

['mnpaBnrueckui mpecc.

[IposiBieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCHMOCTD BBITAIKHBAIONICH CHUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOMIEN CHJIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBue iaBaHus TeIl: TIABAHUE WJIW MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHMS TNIOTHOCTEH TeJia U KUIKOCTH.

Jlabopamopnsie padbomost u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpenenieHue  BBITAJKUBAIOIIEW  CUJIbI, JCWCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tea.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIONIEH CHUJIBL,
JEUCTBYIONIEH HA TEJIO B JKHUJIKOCTH, OT O00BEMa TMOTPYyKEHHOU B
JKUJIKOCTh YAaCTH T€JIa U OT TNIOTHOCTH KUIKOCTH.

KonctpyupoBanune apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIIpElEIIEHUE €€ IPYy30I0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTD. JHEprus.

Mexanudeckast padboTa. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBumio
paBHOBecus pbryara. [I[puMmeHenne mpaBuia paBHOBECHUS pbldara K OJIOKY.



«3onoroe mnpaswio» MmexaHuku. KIIJI mnpocteix wmexanuzMoB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas W TNOTEHIHMalbHAs SHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW S3HEPTUU B IPYyTOi. 3aKOH COXpPaHEHUs
SHEPIrUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomosl u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM JBIXKCHUU Tella

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. Uzmepenue KIIJ[ HAKITOHHOM MIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.
8 KJIACC

Pa3nen 6. TensioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3mepbl aTOMOB UM MOJIEKYJ. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, >KUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannnueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHHU.
CmaumnBaHKe U KallWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yacTull. BuyTpeHHsst sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Terionepeaaya U COBEpLIEHUE paboTHI. Bupr TeIIoNepEaaAYn:
TEIUIONPOBOHOCTh, KOHBEKIIHUS, U3JIyYEHHUE.

KonudectBo TemnoTsl. YenbHas TEMIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TerloBoro Oananca. IlmaBinenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIENbHAs TEIUIOTA IUJIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kumnenue. YnaenbHas TerjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(hEpHOTro
JABJICHHUSI.

BnaxnHocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeibHas TEMIOTa CrOPaHHUSL.

[Tpuniuner pabotel TeroBbix asurateneit KIIJ[ TemmoBoro asurartens.
TerutoBble IBUTATENN U 3a1IATA OKPYKAOLIEH CPEbI.

3aKOH COXpPAHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUS.
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Habmronenue nuddysuu.

Habmoienue siBieHn CMaYUBaHUS U KaTWJUTSIPHBIX SIBJICHUH.
HabmoieHne TermmoBoro pacuimpeHus Tel.

V3meHenne maBieHMs ra3a Mpu W3MEHEHHWH O0BhEMa W HArpEBaHWM WIIN
OXJTAKICHHH.

[TpaBumiia u3MepeHus TeMITepaTyphl.

Buner Teronepenayn.

OxJtaxaeHue Ipu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHH# padOThl BHEITHUMU CHIJIAMH.

. CpaBHEHME TEINIOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue kunenwus.

. HabnroneHnue noctostHCTBa TEMIIEpaTyphl MPH MJIaBJICHUH.
13.

Moienu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnvie padbomol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO NPUTSIKEHUS.
OnbITHI O BRIPAMBAHUIO KPUCTAILIOB MIOBAPEHHOM COJIM WIIA caxapa.
OnbITel 110 HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

Omnpenenenre AaBiIeHMs Bo3Ayxa B OaJJIOHE HINPHUIIA.

OnbITHI, TEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJIICHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHEpPruu Tella B PE3yJibTare
TerIonepeayi U padoThl BHEITHUX CHUJL.

HccnenoBanue sBICHHS TEITIOOOMEHA MPH CMEIIMBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OmnpeneneHue  KOMMYECTBA  TEIUIOTHL, IMOJYYEHHOTO  BOAOW  IIPH
TEMJI000MEHE C HArPEThIM METATTUYECKUM HUIUHAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ncnapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.

Onpenenenue yaenbHOW TEIUIOTHI IIABJICHUS JbJA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUS.
OnekTpuzanus Ten. JlBa poja 3JIEKTpUYECKHX 3apsioB. B3aumoneilicTBue

3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTB  CHJIBI  B3aUMOJEHCTBHS
3apsKEHHBIX TEJ OT BEJTMYMHBI 3apsJI0B U PACCTOSHUSA MEXKY TeJaMu).

Onekrpudeckoe noiie. Hanpsoxk€HHOCTh siekTpudeckoro mnoss. IIpuHomn
CYNEpIIO3ULINH dTEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenue aroma. IIpoBOIHMKM U JUPJEKTPUKUA. 3aKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

ODJIEKTPUYECKU TOK. YCJIOBHUSL CYHIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HcTtouHrKr MOCTOSTHHOTO TOKa. JIEHCTBUSA DSIEKTPUYECKOrOo TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KHUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuma Toka.  DIJIEKTPHUUECKOE  HANPSKEHHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE CONPOTUBIIECHHUE BeniecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHOe UM HapajlieIbHOE — COEIUHEHHE
IPOBOJHUKOB.

PaGota u MoOmHOCTH 3JIeKTpHYEeCKOoro Toka. 3akoH JDkxoyns—Jlenma.
DNEeKTpUYECKHUE LENU U MOTPEOUTEN IIEKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl.  B3auMoOJeHCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. MarHuTHoOE 1oje 3eMIId U €ro 3Ha4eHUE JJIA KU3HU Ha 3eMiie.
OneiT  Opcrena. MarautHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenwne
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO MOl HA IPOBOJAHUK C TOKOM.
DIIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M Crmonb30BaHWE BIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHue yeKTpoMaruiuTHON MHAyKIuu. [IpaBuso JleHna.
DIIEKTPOTEeHEePaToP. Cnoco0bl ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIUN HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 3IEKTPUYECKUX 3apsIA0B U B3aUMOICMCTBUE 3apSIKEHHBIX TEIT.
Y CTpONCTBO U AEUCTBHE DIIEKTPOCKOIIA.
DIIEKTPOCTaTUYECKAst UHIYKIUSI.
3aKOH COXpPaHEHUSA MIICKTPUUECKUX 3apI0B.
[IpOoBOHUKY M JUDIICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUHM AJEKTPUIECKOTO TTOJIS.
HcTouyHMKHN TOCTOSIHHOTO TOKA.
JIeCTBHS JIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B XKUJIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHnune cuiibl TOKa aMIIepMETPOM.
. I3MepeHne 3JIeKTpUYeCcKOro HanpsyKeHUsI BOJIbTMETPOM.
. Peocrar 1 marazusa conpoTUBIICHUM.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH Pa3/ICICHUS TTOJIIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MarHUTHBIX MOJIEN MTOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoE 10Ji€ TOKa. DJEKTPOMArHur.

JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb OCTOSHHOTO TOKA.

HccnenoBanue siBI€HUS 3JIEKTPOMArHUTHON MHTYKITUU.

OnbiTel Dapajnes.

3aBUCUMOCTh HANpaBJCHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHKHOBEHHS.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie padbomoul u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOJMIOMCHUIO JJICKTPU3AIMK Tel UHAYKIUMEH U TpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DJIEKTPUUYECKOrO TOJISI HA NPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI IEKTPUUECKOM 1IEMH MTOCTOSTHHOTO TOKA.
N3MmepeHue u peryampoBaHue CUIIbI TOKA.

N3MepeHue u peryampoBaHre HAMPSHKEHUSI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YE€PE3 pE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHHS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJWHBI, IUIOIIAAX MONEePEYHOTO
CEYEHMs U MaTepuaa.

IIpoBepka mpaBuia CIOXKEHHUS HANPKEHUW IPHU  MOCIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia 1Jig CUJIbl TOKa MPU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenre paboThl 3JEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIACISEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTU CUJIbI TOKA, MAYILIETO Y€pe3 JaMIOUYKY, OT
HaIpsHKECHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarerns.

UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJIsi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O0BeIMHEHUH U Pa3/ICIICHUN.

Uccnenosanue neicTBUs IEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aMMOJICUCTBUSA
KaTylIKM C TOKOM W MAarHuTa OT CHJIBl TOKa W HAIlpaBJIEHUS TOKa B
KaTyIIKE.

18. I3ydeHue nerCTBUSI MATHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

19. KoHCTpyHnpoBaHue u n3y4eHrne padoThl JIEKTPOBUTATEIIA.

20. Ismepenue KII/] anexkTpoaBuraTeabHOM YCTAaHOBKH.

21. OnBITBI 1O HKCCIIEIOBAHUIO SIBJICHHUSI DJEKTPOMATHUTHOW WHIYKIIHH:
WCCIICIOBAHUE W3MEHEHWM 3HAYCHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJIeHH.

Mexannueckoe JBWkKeHME. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO [BHXKCHUS. PaBHOMEpHOE MpAMOJIMHENHOE
nBxeHne. HepaBHoMepHOe mpsiMonHENRHOE ABHKEeHUE. CpelHsasl 1 MTHOBEHHAas
CKOPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe aBMxeHue. CBoOoaHOE
najeHue. OnbITel ['anunes.

PaBHOMepHOE ABMXKEHHE TO OKpy)HOCTU. [lepmon u vacrtora oOpamieHus.
JIuHeiHas u yrioBasi CKOpocTU. LleHTpocTpeMUTenbHOE yCKOPEHHE.

ITepseiit 3ak0oH HeroToHa. Bropoit 3akoH Herorona. Tperunit 3akoH HproToHa.
[TpuHLMT CyTIepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOSI, IPYTUE BUAbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne maner BOkpyr CoisHna. IlepBas xocMmuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHOM OChIO BpalieHusa. MomeHT cuiibl. LleHTp TshkecTH.

Nmnynec tena. Mi3meHnenue mmmyiibca. UMIynibc CUiibl. 3aKOH COXPaHEHUs
nMIyibca. PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa Cui TSKECTH, YNPYrocTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIMaNbHAS YHEPTUS Tela, MOTHATOTO Hall
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManbHas SJHEPTHS CKATOW NPY)KUHBI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGmroneHue MexaHWUYeCKOro JIBMKEHHUS Tela OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHEHHE ITyTEN U TPACKTOPUI IBH>KEHHSI OJHOTO M TOTO K€ Teja
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U yCKOPEHMSI TPSIMOJIMHENHOTO IBUKECHHS.
HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JIBHKEHHUS.

Habmoienue nBU»KEHUS Tela 1Mo OKPY>KHOCTH.

HabntoieHne MexaHn4ecKuX sIBJICHUH, TPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM  JIBHYKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTBh YCKOPEHUS TeJa OT MaccChl Tejaa U JCHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHne paBeHcTBa CHII IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Tena Ipu YCKOPEHHOM JIBHKECHHH.

Ilepenada uMmIrynbca pu B3aMMOJIECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUM ITPU B3aUMOJICHCTBUU TEII.

CoxpaHeHHe UMITyJibca MPU HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHne UMITyJibca Mpu adCOIOTHO YIIPYTOM B3aUMOJEHCTBUU.
HaGnroneHnue peakTHBHOTO JIBH>KEHHS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU IPU CBOOOAHOM Ma/ICHUU.
CoxpaHeHHE MEXaHNYECKON S3HEPIUU NIPH JBUKEHUH Tea IMOJ IEUCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JAJIbHEUIIIET0 PaBHOMEPHOTO
JIBIKEHUS IAPUKA VI TETIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IIapyKa Mo HaKJIOHHOM TUTIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tela MPU PABHOYCKOPEHHOM JIBIDKCHHH TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH TMYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBWXKEHUU 0€3
HAYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEN, TO
COOTBETCTBYIOIINE MMPOMEKYTKH BPEMECHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBKCHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodphuLeHTa TPEHUS CKOIbKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBI.

Omnpenenenre pabOTHI CUJIBI TPSHUS TPH PAaBHOMEPHOM JBIIKEHUU Teia
10 TOPU30HTAIIEHON TIOBEPXHOCTH.



10. Onpenenenve pabOThl CUJIBI  YOPYTOCTH TMpU MOABEME Tpy3a C
MCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4eHne 3aK0Ha COXpaHEHHUsI SJHEPTHH.

Pa3nen 9. Mexanuyeckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: MepHOI,
4acToTa, aMIUINTyAd. MaTeMaTH4eCKui U NPy KUHHBIM MasTHUKU. lIpeBpamenne
SHEPTUH MPHU KOJIeOATETHHOM IBHKEHUH.

3aryxaomue — konebanus.  BoiHyxneHHsle — konebanus.  Pe3onanc.
Mexanndeckue BosHbL. (CBOMCTBA MEXaHWYECKMX BOJIH. lIpomosbHble M
[OTIEpeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckre BOJIHBI B TBEPIOM TEJE, CEUICMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
YIBTPA3BYK.

Hemoncmpauuu.

1. HaOmronenue xosieOaHui Ted moa JEUCTBUEM CHUJIIBI TSIHKECTH U CHUJIBI
YOPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabitoieHue BBIHYKIEHHBIX KOJIE0aHUM U pe30HaHca.

PacnipocTpanenne npooiabHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI pE30HAHC.

JIaﬁopamopubze pabomul u onvimol.

1. OnpeneneHve YacTOThl W Mepuoja KojJeOaHW MaTeMaTH4ecKoro
MasTHHKA.

2. OmnpeneneHue 4acTOThI U MEpUOAa KoJeOaHUi NPy KUHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCUMOCTH Teproja KoJeOaHU MOIBEIIEHHOTO K HUTHU
rpy3a OT JIJTUHBI HUTH.
4. VccrnenoBaHue 3aBUCMMOCTH NEPUOJIa KOJCOaHUI PYKUHHOTO MasgTHUKA
OT MAacchl rpy3a.
5. [IpoBepka He3aBHCHMMOCTU TIEpHOJa KOJIEOAHUM Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACChI Tpy3a.
6. OmNbITBI, JAECMOHCTPUPYIOIIHME  3aBUCUMOCTh TNepuoJa  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MacChl I'Py3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOHOTO MaeHUS.
Pa3znen 10. DiiekTpOMarHuTHOE 1oJie U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBONCTBa
aleKTpoMarHuTHBIX BOJH. Illkama snekTpoMarHuTHBIX BOJIH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.



OnexTpomarHuTHas npuponaa csera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauuu.

1. CBOiICTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoxHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. 3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOHIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBas  momens  cBera.  Mcrounukm ~— cBera.  IIpsaMonunerHoe
pactpoctpaneHue ceera. 3atMenust Connia u JIlynsl. Otpaxenue ceera. [limockoe
3epKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [lomHoe BHyTpeHHEE
OoTpakeHue cBeTa. VCIonb30BaHWE TIOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom gnydert B smH3e. Ontudeckas cucteMa (oroamnmapara,
MUKpOCKOIIa M Teneckona. [y1a3 kak onrtuyeckas cucreMa. biM3opykocTe H
JANbHO30PKOCTb.

Pasznoxxenune Oenmoro cBera B crnekTp. Omnbitel HbtoToHa. CrnoxeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpsiMonmHEHOE pacIpOCTPAHEHUE CBETA.

OTpaxkeHue cBera.

[Tosrydyenne n300pakxeHuii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

OnTHYecKnii CBETOBO/I.

Xox mydeii B COOMparoIe TuH3e.

Xo0J1 Iy4eH B pacCEUBAIOLLIEH JIMH3E.

[Tonyuenue n300pakeHUi ¢ MOMONIBIO JIHH3.

[Ipunuun aeiicTBus GoToarmapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monenp riasa.

11. PaznosxeHnue 6e10ro cBeTa B CHEKTP.

12. [Tommydenue Oenoro cBeTa Mpu CIOKEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yIja OTPa)KEHUs CBETOBOIO Jiy4ya OT YIJja
naJICHUs.

2. W3ydenue xapakTepuUCTUK U300pakeHUs IPeIMETa B IIJIOCKOM 3epKaJe.
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3. HccaenoBaHue 3aBUCUMOCTH yrja npeJIoMIICHUS CBETOBOTO JIyda OT YyIJia
NaacHrA Ha I'paHUIC «BO3AYX—CTCKIIO.



4. TlomyueHue U300pa’keHUI C MOMOIIBIO COOUPAFOIICH JIMH3HI.
Omnpenenenue GOKYCHOTO paCCTOSHUS M ONITUYECKON CHIIbI coOMparolen
JIVMH3BI.

6. OMBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHl IO BOCHPUSTHUIO 1BETA MPEIMETOB IMPHU HUX HAOIIOJACHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmnbiTel Pe3epdopaa u mnanerapuas moxaens atoma. Mojenbs aroma bopa.
Hcenyckanne u nornonieHne cseta atomoMm. KBanTel. JIluHenyaTbie ClIeKTpBI.

PanuoaktuBHOCTh. Anbda, Oera- U ramMmma-usinydeHus. CTpoeHue aTOMHOIO
anpa. Hyknonnas Mopens aromHoro sapa. HM3oronmel. PaguoakThBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX SIAED.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAaCcCOBOTO YHCEIL.
DHeprusi CBsA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuuwu CUHTE3a U
nenenus anep. Mcrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepreruka. JeMCTBHUS paguOAKTHUBHBIX H3IYyYECHHM Ha IKUBbBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3TYyUYEHHUS U MOTJIOMICHHS.

2. CnekTpsl pa3IuyHbIX Ia30B.

3. Cnektp BOogopo/a.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZHPYIOUUX U3ITYyUCHUH.

6. Perucrtpanus n3nydeHus IpUPOAHBIX MUHEPATIOB U IIPOIYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccienoBanue TPEKOB: U3BMEPEHHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. H3mepenue painoakTUBHOTO (hpoHa.

IHoBTOpHUTEIBLHO-00001IAKOIIMIA MOYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOYJIb MIPEAHA3HAYEH JJI CHCTEMaTH3allun
u  0000mIeHHS  TPEIMETHOTO  COJACpPXKAHUS W  ONbITa  JICATEIHbHOCTH,
NpUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (DU3MKH, a TaKXkKe JJIs MOATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy I0 (Qu3uke m1ig 00ydarommxcs,
BBIOpPABILIKX 3TOT YUEOHBIN MpeaMeT.

[Ipyr u3ydyeHUM NaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBACTCS JTOCTHKEHUE TTPEAMETHBIX U
METaNnpeIMETHBIX  IJIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (popmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh. OCBOEHHME HAYYHBIX METOJOB HMCCIIEIOBAHUSA



SBJICHUM TPUPOIBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSISI TMOJyYEHHbIE 3HaHMs, pellaTh 3aJadud, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIIMTIUATBHO AESATENIBHOCTHBIN XapakTep JAHHOTO pasjiesia peaanu3yeTcs
32 CY€T TOro, 4YTo OOy4YaromIMecs BBIMOJHSIIOT 3a/laHusl, B KOTOPBIX WM
MpeJIaraeTcs:

Ha OCHOBE IIOJYyYECHHBIX 3HAHMM pacrno3HaBaTb U HAYYHO OOBSICHSTH
du3nyueckue sIBICHUS B OKPY Kalolel MPUPOIE U MOBCETHEBHOMN KU3HU;

HCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEIOBaHUSI (PU3MUECKUX SIBJICHUHN, B TOM
YuCIIe JUIsl MPOBEPKU THIOTE3 U MOJTYYEHUS! TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHBbIE OCHOBBI HaWOOJEE BaXXHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
SHEPrUU Ha OCHOBE 3aKOHA IMPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIUM.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKyM HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus

y oOyyaromierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAThI B
4acTH:

1) maTpHOTHYeCKOT0 BOCITUTAHUSI:

— IPOSIBJIEHNE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(pu3HUECKON HAyKU;

— IEHHOCTHOE OTHOILLIEHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO 3HAYMMBbIX
U OTUYECKUX MpoOJieM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHHUEM
JOCTKEHUM (PU3nKH;

— OCO3HaHWE BAXXHOCTU MOPAITBHO-3THUYECKUX NPHUHIMIIOB B JEATEIbHOCTH
YUYE€HOrO;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCHPUATUE ICTETUYECKUX KAueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS

— OCO3HaHHE IIEHHOCTH (U3NYECKOM HayKh KaK MOULIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJIbTYPBI;

— pa3BUTHE HAYYHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEN0BATEIbCKOU
NEeSATENBHOCTH;

5) <¢opMupoBaHusi  KYJIbTYPbl  3I0pPOBbSI W  IMOIHOHAJIBLHOIO
0/1aromnoJry4us:

— OCO3HaHWE IIeHHOCTH Oe30macHoro oOpa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH NpaBUJ O€30MacHOro TMOBEIEHUs Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

— cpopMHUPOBAaHHOCTh HaBBbIKAa peduiekcuM, MpPU3HAHUE CBOEro MpaBa Ha
OIMUOKY ¥ TAKOTO e MpaBa y APYroro 4eI0BeKa;

6) TPy10BOIr0 BOCIIUTAHUSI:

— AKTUBHOE y4YacTHM€ B PEUIEHHWU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHu3aliu, ropojaa, Kpas) TEXHOJOTHYECKOU U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOMHUX B TOM YHCIE U (PU3UYECKUX
3HAHUI;

e — MHTEpEC K IPAKTHUECKOMY M3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (PU3UKO;

e 7)3K0JOTNYeCKOTr0 BOCIUTAHUA:

e — OpHEHTAlMS Ha MPUMEHEHHE (U3MUECKUX 3HAHUM i1 pElIeHUs 3aJay B
00JIaCTH OKpY’KAIOIIEH Cpenbl, IJIAaHUPOBAHMUS IIOCTYNKOB W OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEN CPEbI;

e — OCO3HaHME TIJI00aJBHOIO XapaKTepa SKOJIOIMUECKHUX HpoOsieM U MyTell ux
peleHus;

o 8) aganTanuMm K M3MEHSAIONIUMCS YCJIOBHSM COHHAJIBHOW W NPHPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3AMMOJECHCTBHM TPHU BBINOJIHEHUU HCCIEAOBAHUN U
MIPOEKTOB (PU3NYECKON HAINpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
APYTHX,

e — TIIOBBIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YHUCIIE POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSAX;

e — OCO3HaHME Je(PUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINUYECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATh U BBISIBJIATH B3aUMOCBSI3H MPUPO/IbI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OIIGHKAa CBOMX JACUCTBUH C y4ETOM BIIMSIHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX INI00aNbHBIX OCIEICTBUM.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHUs TporpaMMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero oOpa3oBanus y oOy4varorierocs OyayT chopMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TIO3HABATEIILHBIC YHUBEPCAIBLHBIC YICOHBIC NCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETryJSATHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTeqbHBIC YHUBEPCAJIbHbIC YUeOHbIEe NeHCTBUA

Bba3oBble Jjornueckue 1eicTBHA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABIIMBATh CYNICCTBCHHBIN MPU3HAK KIACCU(DUKAINN, OCHOBAHWUS IS
000O0IICHNS U CPaBHEHHS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;
BBISIBIIATh TTPUYMHHO-CJICICTBEHHBIC CBS3U TMPU W3YYCHUH (PU3NUECKHUX
SIBJICHUIA W TIPOIIECCOB, JIeJaTh BHIBOJIBI C MCIIOJIb30BAHUEM JETYKTHBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh THIIOTE3B O B3aMMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelIeHusT y4uyeOHOW (u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/IbCKHe JelcTBHA.

MICITOJIB30BATh BOMPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT ITIO3HAHMS;
IPOBOJUTH 1O CAMOCTOSITENBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIeq0oBaHUE (U3HUUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM  JOCTOBEPHOCTh HH(pOpMalHio,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBENEHHOIO HAOIIOIEHUS, OIIBITA, UCCIEA0BAHNUS;

NPOTHO3UPOBaTh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora c undgopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObl, THCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4ETOM MPEIOKEHHON ydeOHOM
bu3nIeCKON 3a1a4H;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpaATh ONTHMAJIbBHYI0 (opMy TpeAcTaBICHHS
uHpopMaIUl ¥ WUTIOCTPUPOBATH peIIaeMble 3aJladydl  HECJIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HTHOU rpauKkoi U 1X KOMOWHAIIUSIMH.

KoMMyHuMKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHSA:

B XOJIe OOCYXIEHHUS Yy4eOHOro Marepuayia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA PEIICHHE 33Ja4d U TOJAJCpKAHUE
OJ1arokes1IaTeIbHOCTH OOIIEHNS;



COIMOCTABJIATh CBOM CYXXIEHHUS C CYXIACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, OOHapy>KMBaTh Pa3INure U CXOJCTBO MO3UIINIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;
nyOJIMYHO TPEJICTABISATh PE3YIbTAThl BHIOJTHEHHOTO (PU3NYECKOTO OTBITA
(9KCTIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

NOHMMAaTh M  HKCIOJIb30BaTh  MPEUMYINECTBAa  KOMAaHIHOM
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IPUHUMATh LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEWCTBUSA
no €€ JOCTH)KEHUIO: paclpelesiaTh pojiH, OoO0CYXJIaTh HPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yjIbTara Mo
CBOEMY HAINpPABICHUIO W KOOPAMHUPYS CBOM JCHCTBUS C JPYrHUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBAaTh Kauye€CTBO CBOET0O BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

PerJISITI/IBHbIe YHUBEpPCAJIBHBIC y‘{eﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH IPOOJIEMBl B KU3HEHHBIX U YYEOHBIX CUTYyalMsIX, TPEOyIOIIHMX
JUTs petieHust GU3NYecKuX 3HAaHUM;

OPUEHTUPOBATBCS B  PA3IMYHbIX MOAXOJAX MPUHATHS  peUIeHU
(MHIMBUAYaJbHOE, MPUHATUE PEUIEHUs B TpyMNNe, NPUHATHE peuIeHUu
rpyImIoi);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pellieHusl (PU3NUecKor 3a1auul Win
IUTAHAa MCCIIEOBAHUSA C YYETOM MMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh Npe/IjlaraéMble BAPUAHTHI PEIICHMI;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, AMOIHUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyal[MH U MpeIaraTh Iiad €€ N3MEHEHUS;
OOBSACHATh NPUYMUHBI  JTOCTHOKEHHUS  (HEJOCTHIXKEHHUS) Ppe3yJbTaToOB
NeSATEIbHOCTH, aBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHHUS
($u3MYECKOT0  UCCIEOBAaHMS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENHCTB, M3MEHUBIIUXCA CHUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro uejoBeKa B XOJ€ Cropa WK AUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYToro;



npU3HaBaTh CBOE MPABO Ha OMIMOKY NP pelIeHnr (PU3NUECKUX 3a]1ad WIIn
B YTBEPKJCHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIbTATBI

K konIry o0yueHus B 7 kJjiacce IpeIMETHBIE PEe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCIIOJIP30BaTh  TOHATHS:  (U3MUECKHE W XUMHUYCCKHUE  SBIICHUSA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElNb, THIOTe3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWIKEHWE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TNPSIMOJUHEHHOE), TPACKTOpUs, PABHOJCHCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUIacTHU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBjeHus (Auddy3us, TEIIOBOE ABUKEHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPAaBHOMEPHOE  JBIDKCHHE, HMHEPIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aAKPEIJIEHHOW OCHIO
BpallleHus, Mepeaadya JaBlieHUS TBEPIABIMU TeEJaMHU, >KUIKOCTSIMH U
razamyd, arMocdepHoe JlaBlieHHWEe, IUIaBaHWE TeJ, MpEeBpaleHUs
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YUYEHHBIX  (PU3UYECKUX  SIBJICHUH B
OKpY’XalollleM MHpe, B TOM HHCIe (u3nyeckue SBICHHUS B TPHUPOJIE:
IPUMEPHI JABUKEHHUS C PA3UYHBIMH CKOPOCTSIMH B JKMBOW U HEXKUBOU
npupoje, ACHUCTBHUE CHUJIBI TPECHHS B TPUPOJC M TEXHUKE, BIIUSHUC
aTMOC(EpHOro JaBJCHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, phlUaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
ONKCHIBATh U3YyUCHHBIE CBOMCTBA TEJ M (PU3MUECKHUE SIBJICHUS, UCIIOJIb3YSI
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, BEC
Tella, Cujga TpPEeHHUs, AaBlieHHWe (TBEPAOro Tena, >KUIAKOCTH, TIasa),
BBITAJIKMBAIOIIAs] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TUIEUO CHJIBI,
MOMEHT CWJbl, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUSI MEXaHU3MOB,
KHHETHYCCKass W TOTCHIIMANbHAS DSHEPIHs), NPH OIUCAHUW IPABHIIBHO
TpakTOBaTh  (PUBMYECKUM  CMBICT  HCMOJIb3YEMBIX  BEJIWYWH,  UX
0003HaueHUs W CAUHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHUMH BEITUYHMHAMM,
CTPOUTH TpaprKH N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,



XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOKEHHs CUJl (BAOJb OJHOW MmpsiMoil), 3akoH ['yka,
3akoH Ilackansi, 3akoH Apxumesa, MPaBUJIO paBHOBECHs pblyara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, NpHU OTOM [aBaTh CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOoHa U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PU3UYECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallU IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacu€THpIE 3amdadud B 1-2 JEWCTBHsI, HMCIOJB3Yysl 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (DU3NUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATh PEATUCTUYHOCTD
MOJIyYeHHOU (PU3NYECKON BETUUHHBL

pacro3HaBath MPOOJIEMbl, KOTOPHIE MOXHO PEIIUTh TPU [OMOIIU
(buU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanojoxkeHue  (TUIOTE3y),  pa3auyarb W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJibTaT, HAXOJAWTh OIIMOKM B XOJE OIbITa, JeJaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
buznuecKux CBOWCTB TE: dbopMyIMpOBaTH IPOBEPSIEMbIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHMS,
3aMUCHIBATh X0/ OMbITa U (POPMYIUPOBAThH BHIBOII,

BBITOJIHATE TPSIMBIE W3MEPEHUSI PACCTOSIHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUIIBI M TEMIIEpaTypbl C HCIOJH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
JIPYyrol ¢ HCMOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCHUMOCTH TyTH
PaBHOMEPHO JBHKYIIETOCS Tela OT BPEMEHM JIBUKCHHUSI TEja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauyecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOLIAN COITPUKOCHOBEHUS TEN, CUJIIbI
YIOPYTrOCTH OT YJJIMHEHHS TPY>KUHBI, BBHITAJKUBAIONICH CUJIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIYOMHBI, HA KOTOPYIO TIOTPYXKEHO TEJO, YCIOBHMA
TJIaBaHUs TeJl, YCIOBUW paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIEIOBaHUA, CcOOUpaTh YCTAaHOBKY H
BBITMIOJHATh WM3MEpPEHUs, Cileays MPEeASIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl TIOTYYEHHOW 3aBUCUMOCTH (PH3UYECKHX BEIMYMH B BHJIE
NPEJIOKEHHBIX TAaONHIl U TpadUKOB, JENaTh BHIBOIBI MO pe3yJbTaTaMm
UCCIIETIOBAHMS,

NPOBOJAUTH KOCBEHHBIE HU3MEPEHHs (PU3UUYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTM W TBEPIOTO TeNa, CHUlla TPEHUS CKOJIbKEHUS,
JaBJICHWE  BO3MyXa, BBHITAIKUBAIONIAS  CHUJA, JICHCTBYIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNo, KOI(PPUIMEHT TMOJIE3HOTO ACHCTBHS
IPOCTHIX MEXaHWU3MOB), CIEeAysd MPENJOKEHHOW WHCTPYKLIUU: TMPH
BBIMIOJTHEHUH H3MEpPEHUIl COOMpaTh JKCHEPUMEHTANBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOW BEJIMYUHBI,

COOJII01aTh MPpaBUJIa TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPHUHIIMIBI JACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMNCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOLIAIOLIMECS COCYJbl, OapomeTp,
phIYar, MOJIBWKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha MX omucaHus (B TOM YMHCIE:
HNOJIIUITHAKN, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNH Tpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKHUX SIBJICHUN U HEOOXOAMMbIC (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HaXoAUTh  HUHPOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 00palieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0POBbSI W COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpeie;

OCYIIECTBIATH OTOOp MCTOYHHMKOB HH(opmanmu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HAHMM ® TyTEM CPaBHCHHUS Pa3IMYHBIX HCTOYHHKOB BBIICIATH
UHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

WCITIOJIH30BATh MPHU BHITIOTHEHUHM y4€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pu3MUeckoro colepikaHus, CIpPaBOYHBIE  MaTEpHUAaIbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAaHHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (PU3NYECKOTO COJEPIKAHUSI, B TOM



qyclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ylbTaTaX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAHUM, NPH 3TOM TPAMOTHO HCIOJIb30BATh
U3YUYCHHBIM TOHSATUUHBIN ammapaT Kypca (U3MKH, COIMPOBOXKIATH
BBICTYIUJIEHUE TTPE3CHTAIUEH;

IpU BHINOJHEHUH Y4YEeOHBIX MPOEKTOB M HCCICAOBAHUMN pacrpeneisTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUU C IOCTABICHHBIMHU 3aJladyaMH,
CIIEUTh 34 BBINOJHEHWEM IUIAHA JEHUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBII  BKJIaJl B  JICATEIBHOCTh  TPYyNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K koHIry o0yueHus B 8 kijiacce peIMETHbBIE Pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUI:

UCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HbIe TeJa, HACBHIILIEHHBIH W HEHACBIUICHHBIH Map, BIAXKHOCTb
BO3JyXa, TeMIepaTypa, BHYTPEHHSsS DSHEPIus, TEIJIOBOM JBUTATEb,
AIIEMEHTAPHBIN JJIEKTPUYECKHI 3apsijl, AIEKTPUUECKOE IOJ€, MPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBICHHS (TEIJIOBOE pACIIMPEHUE U CHKaTHe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KalWJULIPHBIE SIBJICHUS, HCIApECHHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTaliM3auus (OTBEpJIEBaHUE), KUIICHUE,
Terionepeaaya (TEeTIOnpPOBOAHOCTb, KOHBEKIHS, U3ITy4YEHHE),
ANEKTPU3aLUs TeJ, B3aUMOJICUCTBHE 3apsA/IOB, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHHME, B3aWMOJECHCTBHE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 ONHCAHUI0 HX XapaKTEpPHbBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIEHUWE W3YYEHHBIX (DU3UYECKUX  SABJICHHA B
OKpY’XalollleM MHpE, B TOM uucie (PU3NUYECKUE SIBICHUS B MPUPOE:
NOBEPXHOCTHOE HATSXKEHUWE U KalWUIAPHBIE SIBICHUS B MPUPOE,
KpUCTaUlbl B mpupoje, uzinydeHue CoHLa, 3aMep3aHue BOJAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHETa, AIEKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3eMiM, apeid MOIOCOB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha
3emuie, NOJIIPHOE CUSIHUE, NPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeNl M (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
¢duznyeckre BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEIIECTBA, yEAbHAs TEIUIOTa



IUTaBIICHUS, yJeJbHas TeIUIoTa MapooOpa3oBaHus, yJAeTIbHAas TeIoTa
CrOpaHHs TOIUTUBA, KOI(PPHUIMEHT TONE3HOTO JEWUCTBUS TEIUIOBOM
MAalllMHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJICKTPUUYECKUN 3apsi,
CHJIA TOKA, JJIEKTPUYECKOE HANPSUKEHHE, CONPOTUBIIECHUE IPOBOJHMKA,
yAETbHOE  COMPOTHUBIEHHWE  BemlecTBAa, paboTa ©U  MOIIHOCTh
ANEKTPUYECKOr0 TOKAa), TMpPU ONUCAHUU MPaBUIBHO  TPaKTOBATh
(bu3MYECKUN CMBICI KCIIOJIb3YEMbIX BEJIWMYMH, 0003HAUEHHUS U €IUHUIIBI
(¢u3nYeCKUX BEIMYUH, HAXOAUTh (POPMYJbI, CBA3BIBAIOIIME JaHHYIO
(u3NYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUMHAMH, CTPOUTH TIpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISPHO-KMHETHUYECKOW TEOopUun
CTPOEHHMSI BEIIECTBA, IPUHLHUII CYNEpHO3UIMHN MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHMs DHEPrUHM, IPU OTOM  J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3UYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalud IMPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBIBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 TOTMYECKHX
[IaroB ¢ Omopod Ha 1-2 W3Yy4YeHHBIX CBOWCTBAa (PU3UYECCKUX SIBICHUH,
(bu3znyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YsS 3aKOHBl HU
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHME, BBISBIATH HENOCTATOK
JAHHBIX I pEIIeHMs] 3aJayd, BbIOMpATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMBbIE JUIsl €€ pelleHUs, MPOBOAUTH pPacu€Tbl M CpPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaThb MPOOJEMBbI, KOTOpPHIE MOXKHO pPEIIUTh MpPHU [OMOIIU
(GU3MYECKUX METOJO0B, MCHOJb3ysd ONUCAHUE HCCIEAOBAHMS, BBIJIEIATH
NpPOBEPSIEMOE MPEANOJIOKEHHE, OIEHUBATh MPaBUIBHOCTh MOPSAKA
MPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
bu3znyecKrux CBOWCTB TeN (KaNMWUISPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAaHUS U
HarpeBaHusl MPU M3IYYCHUH OT IIBETa M3JIydaronied (IMOrIomaroIieii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs] BOJBI OT TEMIIEpaTyphl KUJIKOCTU U
IJIOIAAN €€ IOBEPXHOCTH, OJJIEKTpPU3alus TeJl W B3aUMOJCHCTBUE
AIIEKTPUYECKUX 3apsA0B, B3AUMOJEHCTBHE OCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM MOCTOSIHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOTO TMOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTaA,
CBOMCTBAa D3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (hOpMyIHpOBaTh
IPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0 OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIIIOJIHATh ~ MPSIMBIE ~ HM3MEPEHUS  TEMIEPaTypbl,  OTHOCUTEIbHOU
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAINpSHKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATUMKOB (PU3NYECKUX BEJIUYMH, CPABHHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJJaHHOW a0COIIOTHON MOTPEIHOCTH;
IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM  MPSIMBIX HM3MEPEHUH  (3aBHCHUMOCTh
CONMPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOMAAXd MONEPEYHOTO
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 NPOBOJHUK, OT HANpsDKEHUS HAa IPOBOJHUKE,
UCCJIEOBAHUE IOCJIEAOBATENBHOIO W  IMAPAJUIEIBHOIO  COECIWHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HKCCIIEJOBAaHUE, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHMs], CIeAys MPEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBUCHMOCTH B BHJE TaOiul W rpaduKoB,
JieNaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIICOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (UINYECKUX BEIUYMH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MNPOBOAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJENysl NPEIJIOKEHHON WHCTPYKLHMH, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paTopHbIM
0o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHLUIBI JEUCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX omnHucaHus (B TOM YHCIIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETP, CUETUMK HJIEKTPUUECKOW HHEPTUHU, DJIEKTPOOCBETUTEIIbHbBIE
npUOOPHI, HArpPEeBATENIbHBIE 3IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOMCTBaxX (DPM3MUYECKUX SIBICHUM M HEOOXOIUMbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (OKMJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTaTElb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOII, PEOCTAT), COCTABISATh CXEMbI JIEKTPUUECKUX



1ernei ¢ MmociaeA0BaTeIbHBIM U MapajuIeIbHBIM COSAMHEHUEM JJIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHHUS FIIEMEHTOB JIEKTPHUUECKUX IICTICH;
OPUBOJUTH  MPUMEPHl  (HAXOAWTh HWHMOpPMANMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU I oOecrieueHrs 6€30MacHOCTH MPpY OOpalleHuu ¢ nMpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0POBbSI W COOIIOACHHSI
HOPM IKOJIOTUYECKOTO TMOBEJICHHS B OKPY>KaIOIIEeH Cpeie;

OCYIIECTBJIATh TMOUCK HWHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUA B
WuTepHeTe, Ha OCHOBE WMCIOIIUXCS 3HAHWA W MyTEM CpaBHEHUSI
JIOTIOTHUTEBHBIX ~ MCTOYHWKOB  BBIICTATh MHQPOPMAIUIO,  KOTOPAs
SIBIISIETCS] IPOTHBOPEYUBOMN WIIA MOKET OBITh HEIOCTOBEPHOM;
WCITOJIB30BATh MPH BBITOTHCHUH yYeOHBIX 3aJaHUN HAyIHO-TIOMYJISIPHYIO
TUTEPATypy (PU3NYECKOTO  COACp)KaHWsA, CIPABOYHBIC MaTepHAIbI,
pecypcbl cetu HTEpHET, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3gaBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
o0o6mass uHpOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOIO
CoIepKaHWsl, B TOM UHCIE WyOJUYHO TPEACTABIATh PE3YIbTATHI
MPOCKTHOM WJIM HCCIIEIOBATEIBCKON JNESITEIIbHOCTH, MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TMOHATUWHBIN ammapaT Kypca (U3UKH,
COIPOBOXKJIATh BBHICTYTUICHHUE MTPE3CHTAIINECH;

IPU  BBHITIOJIHEHWH YYEOHBIX TIPOEKTOB M HCCIECIOBAHUN (PU3UUECKHUX
MPOIIECCOB pachpenessiTh OOSA3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IUJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B
NEeATEeTLHOCTh TPYMIIBI, BRICTPAMBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIty o0yuenus B 9 kijiacce mpeIMETHbBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCU€Ta, MaTepHhalibHas TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHWYECKOro ABWKEHUS, Nedopmanus
(ympyras, IiacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3kH, LEHTP TAKECTH, a0COIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTU TBEPAOTO Tesla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, MH(pPa3ByK U YJIbTPa3BYK, JJIEKTPOMArHWTHBIE BOJHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTb,
CHEKTPhl UCIYCKAHHUS M MOTJIOMIeHUs, anbda, 0eTa- U raMmma-u3iayueHus,
W30TOIIBI, IAEPHAS SJHEPreTUKA;



paznuyath SIBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSAMOJUHEIHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE IMPSAMOJIMHENHOE JIBH)KEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBMXKEHHE M0 OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBU)KEHUE, KOoJieOaTeIbHOE NBIXKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBWKEHUE, OTPAKEHUE
3BYKa, MPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KeHHE OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CIHEKTpaJbHBIX I[BETOB, JIUCIIEPCUS CBETa,
€CTECTBEHHAsl PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpa
W3JIy4YEHHS ) MO OMKUCAHUIO UX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SABJICHUM B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBH)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE ACHCTBUE BUIUMOTO,
yabTPaUOIECTOBOTO U PEHTICHOBCKOTO M3Iy4YEHUM, €CTECTBEHHBIN
PaIOAaKTUBHBIN (OH, KOCMUYECKUE Iy4d, PAJAUOAKTUBHOE H3ITyUYCHUE
MPUPOJHBIX MHUHEPAJIOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIYYECHHH Ha
OpraHu3M YeJIOBEKa), IPU 3TOM IEPEBOAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBIICHUI;

ONKCHIBATh MU3YyUCHHBIE CBOMCTBA TeT M (PU3MUYECKHE SIBJICHUS, UCIIOJIb3YS
dbu3ndeckue BENUYMHBI (CpPEeIHsIsI WU MTHOBEHHAas CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM [IBH)KCHUH, YCKOPEHHE, IMEpPEMEIICHUE, IMyTh, YIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YOPYrOCTHU, CHJIA TKECTHU, YCKOPEHHUE
CBOOOJHOTO TMaJe€HUs, BEC TeJa, HUMIIYJbC Tela, HWMIYJIbC CHIIbI,
MexaHuveckas paboTa W MOIIHOCTh, MOTEHIMAIbHAS DJHEPrusi Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIrUsl CXKaTOU
NpY>KUHBI, KUHETUYECKash DJHEpPrus, IOJHAs MeXaHW4yecKass DJHEpTusl,
NEepPHOJI U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMJICHUS CPE/bl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YeMbIX BEIHYUH,
0003HaueHUs W CIAWHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMUHY C JAPYTHMMH BEJIMYMHAMU,
CTPOUTH TpaUKu U3yUYEHHBIX 3aBUCUMOCTEHN (DPM3UUECKUX BEIIMYUUH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHHS,



OPUHLUI CYNEpHO3UIMN CHJI, MPUHLUI OTHOCUTeNnbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3aps0BOIO U MacCOBOI'O YHUCE
OpU SJAEPHBIX PEAKLUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA M 3aIUCHIBATH €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECChl U CBOMCTBA Tel, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
IIaroB ¢ OMOpPOH Ha 2—3 H3YYEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3amaud (OmHMparImuecss Ha CHCTeMy U3 2-3
YpaBHEHUI), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUSA 3aJauyM 3allMChIBaThb KpPaTKOE
YCIIOBUE, BBISBIATh HENOCTAIOIINE WIM M30BITOYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE ISl PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTH TMOJyYEHHOTO 3HA4YCHHsS (U3HUECKOM
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
($U3NYECKUX METO/OB, HCIOJb3Yysl OINUCAHUE MCCICAOBAaHUS, BBIJICIATDH
IpOBEPSIEMOE TPEANONIOKEHNE, OIEHUBATh MPaBUIBHOCTh TOPSAKa
NPOBEJCHUS  WCCIIEJOBAHMS, JelaThb BBIBOABI, HHTEPIPETUPOBATH
pe3ysbTaThl HA0JIIOIEHUH U ONIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3axkoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh MNEpHOAa KOJEOAHUU MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHETHOE PacIpOCTpaHEHUE CBETA,
pasnokeHne Oeroro CBeTa B CHEKTP, U3yUCHHUE CBONCTB M300pa’KEHHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HHUs MpeaMera B coOuparouieit
JuH3e, HAOMIOJEeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/lOBaHUs, OMHUCHIBATH XOJ OMbITA M  €ro  pe3yibTaThl,
(bopMyIIMpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl ((POKyCHOE paccTosHue
coOuparoiel JMH3bl), OOOCHOBBIBATH BBIOOp cHocob0a H3MEpPEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTh IIyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKCHHH 0O€3 HadallbHOM CKOpPOCTH, TEpHoja
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTPaKEHHWs CBETa OT yria MaJCHUS W yria MPEJIOMJICHHUS OT YIJia
NaJicHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CaMOCTOSTENIEHO CcoOUpaTh
YCTaHOBKY, (UKCUPOBATh PE3yJbTaThl IMOJYYEHHOH 3aBUCHUMOCTHU
bU3MYeCKUX BEIUYMH B BHUAC TAONUIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3yibTaTaM UCCIICIOBAHUS;

IPOBOJNTH KOCBEHHBIE W3MEpeHUsl (U3MUECKUX BEIUYUH (CPEIHSS
CKOpPOCTh H YCKOpPEHHE Tela TMpH pPaBHOYCKOPECHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJHOTO TMaAeHUs, >KECTKOCTh MPYKHUHBI, KOAP(PUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa W
nepuoJl KoJeOaHW MaTeMaTH4ecKoro | MPYXKHUHHOTO MAasiTHUKOB,
onTUYeCKas Cuia coOuparomieil  JMH3bI, PaTUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMPATh JIKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIEIYs MPEIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYCHWE BEJIMYMHBI U aHAJM3UPOBATH MOTYYECHHBIC PE3YJIbTAThI C YIETOM
3a/IaHHON TIOTPEITHOCTH U3MEPEHHUI;

COOJII0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPU paboTe C J1ab0paToOpHbIM
o0opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKH WM3YYCHHBIX (DU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIeJh aToMa, HYKIOHHAas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTEepPU30BaTh TMPUHIUIBI  JIEUCTBHUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CIUJOMETP, JATYMKUA TIOJIOKCHHS, PACCTOSIHUSI U YCKOPEHHS, pPaKera,
9XOJIOT, OYKH, Tepuckom, QoroanmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), WCHONB3ys 3HAHUSI O
CBOMCTBaX (PU3NYECKHX SBICHUW U HeoOXoaumble (U3HUUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU pEIICHUH YYCOHO-TIPAKTUYSCKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300paKEHUN B IIJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E,
OPUBOAUTH  TNPUMEPH  (HaXOAWUTh HUHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHMS (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH JIJIs oOecTieueHrs] 0€30MacHOCTH MPU 0OpaIlieHUuu ¢ mprudopamMu 1
TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJEHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpeie;



OCYIIECTBJIATh TMOUCK WHGOpMauu  (HU3UIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATENHHO (HOPMYIHPYs TIOMCKOBBIN 3ampoc, HAXOAUTh
IyTU ONPEENIEHUsI JOCTOBEPHOCTH MOIYYEHHON MH(POpPMALUM HA OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
JAUTEepaTypy (pU3MUECKOro CoIep)KaHWs, CIPaBOYHBIE  MaTEpHUAIbL,
pecypcsbl cetu MHTEepHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NUCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE
UHPOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOrO COAEpIk aHUS,
nyOJIMYHO NPEACTABIATh PE3yIbTAThl IPOEKTHOM WIIM MCCIIEI0BATENbCKON
JESTENIbHOCTH, TpPH 3TOM TPAaMOTHO  HCIOJB30BaTh  W3YUYCHHBIN
NOHATUUHBIM anmapar HM3y4aeMmoro pasjaena (U3MKH M COINPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTauueil ¢ ydéToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl

Paznen 1. ®usunka u e€ poJib B NO3HAHNHU OKPYKal0IIero Mupa

11 ®dusuKa - HayKa O IPUPOAE 2 bubnnorexa [IOK
' Y PHpoa https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 0} 2 1
TR P https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1. E 7 2 1
3 CTCCTBGHHOHay‘IHI)H/I METO ITO3HAHUA httpS//medsooru/7f4l6194
HWtoro mo pazaeny 6

Pasznen 2. HepBOHa‘la.ﬂbele CBCICHHUA 0 CTPOCHUH BEIIECTBA

2.1 CtpoeHue BelecTBa 1 bubnnorexa [IOK
' p B https://m.edso0o.ru/7f416194
99 JIBr>keHrEe U B3aUMOJICHCTBUE YaCTHIL 5 1 bubmorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bu6nunorexa [JOK
2.3 ArperaTHbBIE COCTOSHHUS BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBU:KeHHMe ¥ B3aMMOAEHCTBHE TeJl
3.1 MexaHuueckoe IBUKEHNIE 3 bubnnorexa LIOK

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

3.2 Wuepuus, Macca, IIIOTHOCTh 4 1 bu6nuorexa [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.edso0.ru/7f416194

bu6nmorexa [IOK

. .B 14 2
33 Crna. Bugst cun https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaByieHune TBEPABIX TeJl, JKHIAKOCTEH M ra30B
41 [asnenue. Ilepenava naBneHus TBEPABIMU 3 bubnmnoreka HOK
' TE€JIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
42 JlapieHue XUAKOCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
43 Amoceproe aapaeiie 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3gen 5. PaGota u MouIHOCTD. JHEeprus
bu6mmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka [IOK
52 Hpocthie MexaH3MbI > L https://m.eds00.ru/7f416194
bubmmoteka [IOK
5.3 M 4 1
CRARHACCKad SHEPTHA https://m.edso00.ru/7f416194
Hroro no paszneny 12
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

Kosun4vecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM uuppoBbIe
Ne ii/m P Kontpoabneie | IlpakTHueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
Pasznen 1. TenjioBble iBJIeHUSA
bubmuorexa [JOK
11 i 7
CTpocHHe it CBOCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyeckue 4 MArTHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsibl. 3apsHKCHHBIC Tena 7 1 bubnmnoreka [JOK
' W UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.2 IT i i 2 1 7
OCTOSHITRIH SICKTPHTCCIHH TOX 0 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2. M 1 1.
3 ATHITTHBIC ABIICHI 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
DUICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

Kosun4vecTBO 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3aesoB U TeEM nudpoBbie
Ne ii/m P Kontpoabneie | IlpakTHueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexannueckue sABJICHUA
11 MexaHnueckoe ABMKEHHE U CLOCOOBI €0 10 1 bu6nunoreka [IOK
' OIUCAaHUSA https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B I 20 1 3
SauMoAecTRHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paszaen 2. MexaHnuyeckue KoJ1e0aHus U BOJTHEI
bu6nuorexa [IOK
2.1 M 3] 7 3
CXQHHHICCKHE KOMICOANHA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 M .3 8 1 3
CXQHMHICCKHC BOMHRL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BHeKTPOMaFHHTHOG MOJI€ U JIEKTPOMAIrHUTHBIC BOJTHbI

31 DNEeKTPOMarHuTHOE I0JIE U 6 9 bu6muoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3gen 4. CBeToBbIe sIBJICHUS

4.1 3aKOHbBI paCIPOCTPaHEHUs CBETa 6 2 bu6muoreka [IOK



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

bu6nmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3znen 5. KBanToBbIe AIBJIEHHSA
bubmuorexa [JOK
51 Hcnyckanue 1 MoriomnieHue cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoCHHE ATOMHOTO AApa 6 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
5.3 JIEpHBIC PEaKLIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3gen 6. [loBTopuTe/IbHO-00001IaK0IIN I MOTY.Ib
6.1 [ToBTOpeHue u 0600IIEHUE COEPIKAHUS 9 2 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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
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