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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO oOOIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHNU paboueil MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHT BKJQJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

¢ OIICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMSI,;

e MHTEPIPETUPOBATH JTAHHBIC U UCTIOJIb30BATh HAYYHBIC JI0KA3aTEIbCTBA
JUTSl TIOJTyY€HUST BBIBOJIOB.



[lenn w3yueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHsl B Konmenmuum mpenomaBanus ydeOHOro mpenMera «®Duszmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I11€00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyuyenus pusmkm:

e IPUOOpPETEHHE WHTEpPEca M CTPEMJICHUS OOydYalolIMXcsi K HaydHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIe TO3HAHHUA U (OPMHUPOBAHKE
HCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHsS] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

o popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oynmymieit
npoeCCUOHAIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e IPUOOpPETEHHE 3HAHUM O  JUCKPETHOM CTPOEHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e MPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHATH (DU3UYECKHUE SIBJICHUS C
WCITOJIb30BAHUEM TIOJTYICHHBIX 3HAHUM;

¢ OCBOGHHE METOJOB pEIIEHUS TMPOCTEUIINX Ppacu€THBIX 3aJad ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJICTICH, TBOPYECKUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMCHHUI HAOJIOATh MPUPOHBIC SIBJICHUS W BBHITIOJHSATH OIIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMALMEH (HUINUECKOTO COACpPIKAHUSA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE UH(GOpMALIHH;

¢ 3HAKOMCTBO CO chepamu nmpodhecCUOHATBHOU ASSTEIHHOCTH, CBI3aHHBIMH C
bu3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYecKol HayKH.



Ha u3yuenue ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro
obOpazoBanus otBoautcs 204 gaca: B 7 kitacce — 68 gacoB (2 yaca B HeZem), B 8
Kiacce — 68 yacoB (2 yaca B Helenio), B 9 kiracce — 68 yacoB (2 Jaca B HEIEIIO).

[Ipennaraemseiii B mporpamMMe mo (pusmke mnepeueHb J1abopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT M OMBITOB € YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeiaraéMblX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EctecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HAOJIOJEHHE, MOCTAHOBKA HAyYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpHl U IpoLeAypa NPSIMbIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MNOMOIIM JKHAKOCTHOTO TEPMOMETpA WU
JlaTYuKa TEMIIEPATyPBl.

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

Pa3znean 2. IlepBoHayaibHbIe CBEIeHUS O CTPOCHNH BelleCTBA.

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

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIFOACHUIO TEMJIOBOIO PACHIMPEHHS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cumita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuia TpEeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHUs raza oT oObéma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMMU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackaia. IIHeBMaTmyeckune
MAaIIMHbI. 3aBUCUMOCThH JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctatuyeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3qylmIHOW o6osouku 3emiu. Oneir Toppuuemnu. M3mepenune armocgepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABIIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHHS ra3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckun mpecc.

[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCMMOCTh BBITAJKHUBAIOLIEH CHJIbI OT 00bEMA MOTPYKEHHOW 4YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

o Uk w N

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCIOBHE IUIaBaHUs TEJ: MJIABAHUE WM MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TIOTHOCTEH TEJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOM B
JKHUIKOCTb YaCTH TeJa.

2. OnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B J)KHJIKOCTH, OT MacChI TeJa.

4. OnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTHh BBITAJIKUBAIOIICH  CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U

OIpEICIIEHUE €€ TPY30MOABEMHOCTH.



Pa3pnen 5. PaGora u MOIIHOCTB. JDHeEpIrUs.
Mexanunueckast padota. MOIIHOCTb.
[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTb. [IpaBumio
paBHOBecHsl pbluara. [lpumeHeHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.
Mexanuueckass »Heprusi. KuHeTrnyeckas M MOTEHIHUAIbHAs SHEPIHS.
IIpeBpalieHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IlpuMepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimaol.
1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JABM)KEHUHU Tella
110 TOPU30HTAIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPTHH.



8 KVIACC

Pa3nea 6. TensioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJOKEHUU MOJIEKYJISIPHO--KUHETUYECKON TEOpHH.
CmaurBaHUE U KaNWUISIPHBIE SIBIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBs3p TemMmeparypbsl €O CKOPOCTBIO TEIJIOBOIO JIBHXKCHHSI
yacTull. BuyTpenHssi sHeprus. CrnocoObl H3MEHEHHMsS BHYTPEHHEH SHEPIUU:
Terionepeaaya U COBEPILIEHHE padoTHI. Bubl TEIIoNepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemyioBoro Oananca. [lmaBinenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JIaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuniuner padbotel TemoBbix aurareneil KIIJ temmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyszuu.

3. HaOnronenue siBneHui cMauyMBaHUs U KAWL PHBIX SIBICHUU.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBleHUs ra3za Mpud W3MEHEHHUH O0BhEMa W HAarpeBaHUU WIIH

OXJIQXKICHUU.

6. IlpaBuiia u3MepeHus TeMIepaTypsbl.

7. Bunsl Tenmonepenayu.

8. OxyaxxaeHue Mpu COBEPIICHUU PaOdOTHI.

9. HarpeBanue nmpu coBepiieHUN padOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HaOmroieHue KUIIEHUS.



12. HabnrogeHue nocTosHCTBA TEMIEPATYpPhl IPU TUIaBICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPABIX TEIL.

4. OmnpenesneHue NaBIeHHs BO3AyxXa B OaJJTIOHE MINPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBHCUMOCTH [ABJIECHUS BO3JlyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJAHOU H

ropsiYer BOJIBL.

9. OmpeneneHrve  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHre yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeniesiecHue OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEHN (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKkux 3apsioB. DJIEMEHTAPHbBIA SJICKTPUUECKUM 3apsil.
Crpoenne aroma. IIpoBONHMKM W  JIHMDJIEKTPUKUA. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoeE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUHN TOK B JKUJKOCTSX U Ta3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o yyactka nend. [locnepoBarenbHoe W mapajuieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.



PaGora u MoIHOCTh dJeKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3auMmoaeicTBHE  TMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarautHoe 1oJjie  3JEKTpUdYeckoro Toka. [IpumeHenue
AJIEKTPOMArHUTOB B TeXHUKE. [[elicTBME MarHUTHOTO MOJI HA MPOBOHUK C TOKOM.
DNEeKTpOJBUIaTENlb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SBaeHne 31eKTpOMarHuTHOW MHAYKIUU. [IpaBumno JleHua.
DIIEKTpOreHeparTop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUMU.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DneKTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
Y CTpOMCTBO M JEHCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TMOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAMPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH OCTOSTHHBIX MAarHUTOB.

W O N U AW
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IMOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS 2IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAamnpaBJI€HUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HMKHOBEHMSI.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.

N N N NN R
A W N P O O

N
93]



Jlabopamopnvie pabomul u onvimeal.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka 1 mpoBepKa pabOThI IMEKTPUICCKOH TIEMH TTOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4YE€pe3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MAPAJUJICTBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TPU  HUX
00bEIMHEHUU U Pa3JICTICHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBHS
KaTYIIKK C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJjCHUS TOKa B
KaTyIIKeE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI TI0 HCCIICIOBAHUIO SIBJICHUSI DJICKTPOMAarHUTHOW WHAYKIIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYECHHS U HaINpaBJICHUs] WHIYKIIMOHHOTO
TOKA.



9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe naBMkeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JABWKEHUS. PaBHOMEpHOE NPSMOIMHEUHOE
nBrkeHue. HepaBHoMepHOe mpsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBkeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTU. Ilepmon u vacrtora oOpamieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproroHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIBXEHHUSI, CHIIa
TPEHMUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTh. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2Hepruu U padoThl. [loTeHIManbHasE YHEPTUSI TeJa, MOIHITOrO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas SHEPrus CKaTou NpykKuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HaGnroneHune MexaHWUYECKOTO JBMIKEHHS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnroienue n1BUAKEHUS Tella M0 OKPY>KHOCTH.

HaOnronenne MexaHU4eCKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Tela OT MAcChl Tela W JICUCTBYIOIIEH HAa HEro
CHJIBL.

HaOnronenue paBeHcTBa CUJI IPU B3aUMOJICHCTBUH TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMMyJbca Mpu adCOIIOTHO YIIPYTOM B3aUMOJICHCTBHUMU.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHMUECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue Tpakra JJisi pa3roHa W JalbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBXKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
10 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TP  TNOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NMpYyKUHHbIA MasTHUKU. [IpeBpamienne
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U



IIOIIEpeYHble BOJHBL. JIMMHA BOJXHBI M CKOPOCTH €€ pacnpOCTPaHECHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jemoncmpayuu.

1.
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HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaOGmronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hab6nroneHune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1.

Onpenenenne YacTOThl W Nepuoja KoJieOaHUNW MaTEeMaTUYeCKOro
MasiTHUKA.

Onpenenenue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHUOIa KOJICOAHHUM TTPYKUHHOTO MasITHHKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepuoaa KoJieOaHWIl rpy3a, MOABEHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  TEpHOJa  KoJieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. D1eKTpOMArHuTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBoMcCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJH JIJIs COTOBOM CBSI3U.

OnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA

CBCTa.

Hemoncmpauuu.

1.
2.

CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamopuwie pabomul u onvimaol.

1.

N3y4yeHne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIEHOTO
tenedoHa.



Pasznen 11. CBeToBbIC SIBJICHUS.

JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  IIpsamonunerniHoe
pacnpoctpanenue cseta. 3atmeHus Connua u JIynel. Otpaxenue cera. [1nockoe
3epKaJIo. 3aKOH OTPAYKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesomyieHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox usyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs M
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBO/.

Xop nydeil B coOuparonieit JIMH3e.

XO0J y4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOIIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Mopens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [lomyuenue 6em0ro cBeTa MpU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPa)KEHHUS CBETOBOIO Jiydya OT yria
naJCHHUS.

2. M3zydeHne xapakTepuUCTHK H300pakeHHUs IPeIMETa B TNIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. [lomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO PAcCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIH3BIL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBBIE (DPUIIBTPHI.



Pasznen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pesepdopaa u mnanerapHas mozaens aroma. Mogens atoma bopa.
Hcnyckanue 1 NMOTJIomeHe ceeta atoMoM. KBaHTel. JIMHeYaTble CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uziaydeHus. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3p MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpotorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3a[u1
U 000OmIeHHs]  TMPEAMETHOTO  COAEpXaHUs UM ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (pu3myeckue
SBJICHMs, IIPUMEHAS IIOJyYCHHBIC 3HAHWA, pelaTb 3aJa4d, B TOM 4HCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IpruHIMNMATBHO AEATEIBHOCTHBIM XapaKTEP JaHHOTO pa3Jielia peaanu3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YarolIMecs BBIMOJHAIOT 3aJaHusi, B KOTOPBIX UM
IpeuIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nUecKkue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCITIOJIb30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHUCIIE U1 NPOBEPKU THIIOTE3 U MOJIYUYCHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOYHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHnus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESTEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pe(dJeKCHuU, TPU3HAHUE CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIPHOW HAIPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIEe U (U3HUIECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIIC/ICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanum K U3MEHSIIOIIMMCH YCJIOBHUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeabl:

— MOTPpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMOJHEHUU UCCIEAOBAHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHucje (HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHCJI€ C UCITOIb30BaHUEM (PU3MUECKUX 3HAHUM;

— OIICHKa CBOMX JICCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.



METANIPEJAMETHBIE PE3YJIBTATBI

B pesynbrare ocCBOEHHsS TporpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus y oOydatomierocsi OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATIbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKAaTHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpPCAIbHBIC YUeOHbIC TCHCTBHSL.

ITo3naBaTejbHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

Bba3oBble jioruyeckne 1eiicTBUS:

eBBISIBISITh W XapaKTePU30BaTh CYIISCTBCHHBIC TMPU3HAKA OOBEKTOB
(ssBNIEHU);

e YCTAHABIIMBATh CYIIECTBCHHBIA MPU3HAK KIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

¢ BBISIBJISITH 3aKOHOMEPHOCTH WM TIPOTHBOPEYHS B pacCMaTPHBAEMBbIX (aKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCAIINXCS K (PHU3NUECKUM SIBICHHSIM;

¢ BBISIBJISITh TIPUYUHHO--CJICJACTBEHHBIE CBA3U TMPU HU3YYCHUH (DU3NIECKUX
SIBJICHMM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
Y WHJIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYNH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHHs] YUeOHOU (PU3nYecKor 3a1auu
(cpaBHEHHE HECKOJIbKUX BApUAHTOB pEIICHHs, BBIOOp HaumOolee
MOIXOJISIIIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

¢ ICTIOJIL30BATh BOMPOCHI KaK UCCIICIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;

¢ IPOBOJIMTH 10 CAMOCTOSATEIILHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIAEAOBaHUE (PU3UUECKOTO
SIBJICHUS,

¢ OIICHWBATh HA TMPUMEHUMOCTh H  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJyYEHHYIO B XO/I€ UCCIICIOBAHMS MU KCTICPUMEHTA;

e CAMOCTOSITEIFHO (POPMYIIHPOBATH OOOOIIEHUST U BBIBOJBI TIO0 pe3yjbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JalbHEHINee  pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATOI0KESHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:



e IPUMEHSATH PA3IUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOChl MPHU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMNIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

e AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGPOPMALIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CAMOCTOATEIBHO  BBIOMpaTh ONTHUMAIBHYIO  (OpMy  TIpeICTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IrarpaMmmamMu, HHOU rpauKoi 1 uX KOMOWHAIIUSAMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

eB X0/i¢ OOCYXJEHHs Y4eOHOro Mmarepuana, pe3yjbTaToB J1a00paTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX Ta€MON TEMBI U
BBICKA3bIBAaTh HJCU, HAIllCJICHHBIE HA pEUICHUE 33/JaYd M TMOAJAEp KaHHe
OJ1arokenaTeIbHOCTH OOIICHNUS;

e COIIOCTABJISITh CBOM CYXKICHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJOra,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO MO3UIIHII;

e BBIpQ)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;

o MyOJMYHO TPEJCTABIATh PE3YIbTAThl BBIOJIHEHHOTO (U3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

e IOHUMAaTh U HUCIIOJIb30BATh MMPEUMYILIECTBA KOMAHIHOW U MHIAUBUAYAIbHON
paboThI IPH PEIIEHUH KOHKPETHOU PU3NYECKON TPOOIEMBI;

o IPUHUMATH IIEJI1 COBMECTHOU JEATEIBHOCTH, OPTaHU30BBIBAThH ACHCTBHS TI0
e€ JIOCTIKEHHUIO: paclpelessiTb pojid, OOCYXJIaThb THpPOIEecChl U
pe3yibTaThl COBMECTHOM PabOThI, 0000111aTh MHEHHSI HECKOIBKUX JIFO/ICH;

* BHITIOJIHATH CBOIO 4acTh paOOThl, JOCTUTas KaueCTBEHHOTO pe3yibTara Io
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYyTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAayeCTBO CBOETO BKJaJa B OOIIMN TMPOIYKT IO KPUTEPHUSM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YyHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e BBISIBJISTH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSX, TPEOYIOIINX IS
pereHus GU3nIeCcKuX 3HAHUM;

e ODUCHTUPOBATHCS B  PA3JIUYHBIX  MOAXOJaX  NPHUHATHUS  pElIeHUM
(vHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

e CAMOCTOSITEILHO COCTABJIATh QJTOPUTM PEIICHHUS (PU3NUYSCKON 3aJaddl WU
TJIaHa HUCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYypPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPEIiaraéMbie BAPUAHTHI PEIICHUN;



e IETIATh BBEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJiaraTh riaH €€ U3MEHEHUS,

¢ OOBSCHATH  NPUYUHBI  JOCTIKEHUS  (HEAOCTHUIXKEHHUsSI)  pe3yibTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBHI B JIEATECIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
(GU3UMYECKOTO HWCCICAOBAHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIHCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAaHOBJICHHBIX OIIHOOK,
BO3ZHUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM;

e CTaBUTh c€0s HA MECTO JIPYroro YeJOoBEKa B XOJE CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;

e PU3HABATh CBOE MPABO HA OIIMOKY MPH pelieHn: GU3NIECKUX 3a7a4 Wd B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenust B 7 kjiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIIINXCS YMEHU:

e ICTIONB30BATh MOHATHS: (PU3NUYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAUHUIIBI (U3UUYECKUX BEITUYHH, aTOM,
MOJIEKYyJIa, arperatHbpleé COCTOSHUS BemiecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MeXaHU4eCKoe JBUXKEHNE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHS, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuuaTh sBieHUS (AUQQy3us, TETUIOBOE BUKEHHWE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JBWIKEHUE, HHEPIIUS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallicHUs, TIepenadya JaBICHUS TBEPABIMUA TeJIaMH, J>KHIKOCTIMH H
razamu, arMochepHOe [aBlieHWe, IUTABaHWE TeJ, MPEBpaIICHUSI
MEXaHUYECKON HHEPryuu) MO OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JICMOHCTPUPYIOIIHMX JaHHOE (PU3NUECKOE SBIICHUE;

e PaCIlO3HABaTh  MPOSBJICHHEC  HW3YYCHHBIX  (DU3WYCCKUX  SBIICHHA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MPUMEPHI IBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKUBOU
npupoje, ACUCTBUE CHJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EpHOIO JIaBJIEHUs Ha >KMBOW OpraHu3M, IJaBaHuEe pbIO, phluard B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BEIJICNISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) (U3HUECKUX SBJICHHM;



* ONIUCHIBATh M3YUYCHHBIE CBOMCTBA TeNl M (DU3UUECKHUE SIBICHUS, UCIOIB3YS
¢usznyeckue BenMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPENHSASA CKOPOCTh, CHUJIA YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWila TPEeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CHWJbI, KOA()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAIbHAS SHEPrus), MpPU ONHUCAHHHM NPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICI  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaUYEHUsA U EOUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH I'papyiKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
WCITIOJIb3Ysl IIpaBUila CJIOKEHUs CWII (BAOJb OJHOW mIpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUIIO paBHOBeCHs pbluara (0J10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (DOPMYJIUMPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

 00BSICHATD (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyallUl NPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OOBSICHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a1a4u B 1—2 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3a/layd  3alHChbIBATh KPaTKOE YCIOBUE, NOJACTABIATH (PU3HUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUEeCKON BEIUMYMHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU [OMOIIH
(bu3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
NpeanojoxxkeHue  (rumoresy),  pa3nuyaTb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBO/JIBI I10 €T0 pe3yJIbTaTaM;

e IPOBO/IUTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeN: (pOPMYJIHPOBATH MPOBEPSIEMbIEC MPEATION0KEHHS, COOUPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS, 3allMChIBATh X0/ OMNBITA U
(dbopMynupoBaTh BHIBOJIBI;

e BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAcChl Teja, 00bEMA,
CWIbl M TEMIIEPATypbl C MHCIIOJIB30BAHMEM AaHAJIOTOBBIX U LHU(PPOBBIX



npuOOpPOB, 3amMUCHIBATh TIOKa3aHUs MPUOOPOB C YyUETOM 3aJaHHOU
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

o MPOBOJINTH HCCICAOBAHUE 3aBUCHUMOCTH OJHON (DU3MYECKOW BEITUYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCsS Tela OT BPEMEHU [IBHXKCHMSI Teja, CHJIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT ILIOIIAJAN CONTPUKOCHOBEHUS TEJl, CUIIbI
YOPYrOCTU OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIONICH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TIIYOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
TUTAaBaHMSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4eOHOTO HCCIEAOBaHWs, COOMpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIUYUH B BUJE
NPEJIOKEHHBIX Ta0Nuil U TpaduKOB, AeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIICIOBAHMS,

 IPOBONTh KOCBEHHBIC M3MEpPEHUsS (U3MYECCKUX BEIUYUH (TJIOTHOCTH
BEII[ECTBA JKUJKOCTH M TBEPAOrO Tela, CUJIAa TPEHHUS CKOJIBKEHHUS,
JABJICHUE  BO3/JyXa, BBITAJIKMBAIONIAs  CWJa, JIEWCTBYIOIIAs  Ha
HNOTPYKEHHOE B KHUIKOCTH TeNO, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJIMYUHBI,

e COOJTIONIATH TIpaBUJIA TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

e YKa3bIBaTh TPHUHIIUIEI JCHCTBUS NPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIvar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

e XapaKTePU30BaTh MPHUHIUIBI  JICHCTBUS  HW3YYCHHBIX TPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX OmMHUCaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO  BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MUYECKHX SBJICHUN M HEOOXOIUMbIe (PU3NYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUIYECKOTO
WCIIOJIB30BaHUSI (DU3MYECKUX 3HAHWUA B TIOBCEJHEBHOW JKH3HU IS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpallleHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMS 3I0POBbS U COOIIOACHHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILEH Cpejie;



¢ OCYIIECTBJIATH OTOOpP WCTOYHWKOB wuHpopManmu B HHTepHeTEe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUW W TYTEM CPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TNPOTHUBOPEUYUBON WM MOXKET OBIThH
HEJIOCTOBEPHOIL;

¢ ICTIOJIL30BATh TPU BBITIOJHEHUN YYEOHBIX 3aaHUN HAYIHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypcel cetu HTEpHET, BiIafeTh NPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(MOpMauu (HU3NYECKOro COACp>KaHUs, B TOM
yuciae myOJauyHO JenaTh KpaTKHE COOOIIECHHUS O pe3ysibTaTax MPOEKTOB
WM y4eOHBIX UCCIENOBAaHUN, MPU HSTOM TPAMOTHO HCIOJIB30BATh
W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

eTPU BBHITIOJTHEHUU YUYEOHBIX MPOEKTOB W MCCIECAOBAaHUN pacIpeeiaTh
O00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3ajadaMU,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIBHOCTh  TPYIIbI, BBICTpAUBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBHUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

* ICIIOJIb30BATh MOHSTHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DSHEprusi, TEIUIOBOM JBUTraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pa3MYaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaThe, Teruiolepesaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, WCIIApEHHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0mPOBOHOCTb, KOHBEKIIHSI, U3IIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, ICWCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
M0 OINUCAHMI0 HMX XAPAKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

e PACIlO3HABATh  MPOSBJICHHE  MW3YYCHHBIX  (DU3WYECKUX  SBIICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3NYECKUE SBICHUS B MPUPOJIE:



MOBEPXHOCTHOE HATSDKEHHE W KalWUIApHBIE SBJICHUS B MPHUPOJE,
KpUCTaulbl B mpupoae, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, WHES, CHETa, JJICKTPUUECKHEC
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TMOJS ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, NIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA Tell U (PU3MUYECKHUE SIBJICHUS, HCIONb3Ys
¢uznyeckue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIUloTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CTOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOTO JIEHCTBUS TEIIOBOU
MAalIMHbI, OTHOCHUTEJIbHAsI BIAXKHOCTb BO3/yXa, AJIEKTPUUYECKUH 3apsij,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TPABWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €AMHHIIBI
¢u3NYeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(GuU3NYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUECKUE SBJIECHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHHMsI BEIEeCTBA, MPUHLMUII CYNEPHO3UIMH TMOoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1l yyacTKa 1enu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHHMS DJHEPIHM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

¢ O0BACHATH (PU3MYECKHE TMPOILIeCChl M CBOMCTBAa TE€ld, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATDH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOTrnYecKux
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHM,
bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THbIC 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBatOLIME (PU3MUECKUE BEIUYHMHBI: Ha OCHOBE aHalM3a YCIOBHS
3aJ]auM 3aIllMChIBaTh KPATKOE yCIOBHUE, BBISBIATh HEAOCTATOK JaHHBIX IJIs
peleHust 3a7a4d, BBIOMPATh 3aKOHBI U (HOPMYIbI, HEOOXOAUMBIE IS €€
pelieHus, MPOBOAMTH pACUYEThl U CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
(bu3MYECKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;



e PACIIO3HABATh MPOOJIEMBI, KOTOPHIE MOXXHO pEIIUTh TMPU TMOMOITH
(GU3MYECKUX METOOB, HCIIOJIB3YSl OIMHMCAHWE HCCICHOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHNUE, OILECHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

e IPOBOJIUTH OTBITHI IO HAOJIOICHUIO (PU3UUECKUX SIBICHUN WU (PU3NYECKHUX
CBOMCTB TeJ (KaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0bpEMa, TeMIiepaTypbl, CKOPOCTH TIPOIIeCcCa OCTHIBAHUS M HarpeBaHUS
OpU U3JIYyYEHUH OT LBETa H3JIydaronieil (IOTJIOIaroNiei) MTOBEPXHOCTH,
CKOPOCTb HMCHApPEHUs BOJbI OT TEMIIEPATypbl KUIAKOCTA W IUIOLIAIU €€
MMOBEPXHOCTH, DJIEKTPU3ALMS TEI W B3aUMOJCHUCTBUE DIIEKTPUUYECKHUX
3apsiioB, B3aMMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3alus
MarHUTHBIX TOJIEN MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS Ha
NpPOBOAHUK C  TOKOM,  CBOWMCTBA  BJIEKTPOMArHWTa,  CBOWCTBa
AJIEKTPOJIBUTATENS] TIOCTOSSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSEMbIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pyI0BaHus,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOII,

e BBITIOJIHSTH MPSAMbBIE U3MEPEHUSI TEeMIIEpaTyphbl, OTHOCUTEIHLHON BIAXKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHKEHUS C KCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHON MOTPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JIPYrol C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOWIAAX [ONEPEYHOTO
CEUYEHUA U yEIBbHOIO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  IPOBOJHUKE,
UCCIICIOBAHUE TIOCJIEAOBATEILHOIO U MAapaJIEIbHOTO  COCAMHEHUU
MPOBOJHUKOB): TIJIAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTAHOBKY W
BBITIOJIHATh W3MEPEHHUsI, CIeAysl NPEIJIOKEHHOMY IIaHy, (DUKCUPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHAEC TaOMWll U TPaduKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEI0BAHNS;

¢ IPOBOJIUTh KOCBEHHBIC HW3MEpeHUs (Pu3nueckux BeaUdYuH (yIesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIICHUWE TMPOBOJHHMKA, padoTra U
MOIITHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHHUs, COOUpPATh
AKCTIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys MPEIJIOKEHHONW WHCTPYKIUU, U
BBIYUCTISITh 3HAUCHUE BEJIMUUHBIL;

e COONTIONIATH TIpaBUJIa TEXHUKUA O€30MaCHOCTU MpU paboTe ¢ JTaOOpaTOPHBIM
000pyIOBaHUEM;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA UW3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIE:



CHUCTEMa OTOIUICHHUSI IOMOB, TUTPOMETpP, MapoBas TypOuWHA, aMIEpMETp,
BOJIbTMETP, CUETYMK DIIEKTPHUYECKOW HHEPIUHU, 3JIEKTPOOCBETHTEIIbHBIE
pUOOPBI, HArPEBATENIBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUIaTENb IOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN UM HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

e PaCIlO3HABATh IPOCTBIE TEXHUYECKHE YCTPOMCTBA U H3MEPHUTEIIbHbBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbBIM pHUCYHKaM (>KUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUraTeib BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKON, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) IPAKTUUIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHuss 0€30MaCHOCTH Ipu  oOpalieHuu ¢ [pubopaMud H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30pPOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CpEJIE;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMaUu  (QU3NYECKOTO  COAEPKAHUA B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHATH  HMH(POPMALIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYNBON MM MOXKET OBITh HEJOCTOBEPHOM;

* ICTI0JIB30BAaTh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, BiiaieTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi THGOPMAIIUU U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMCHMEHHbIE W KpPATKUE YCTHBIE COOOLIEHUS,
0000mass wmHDOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJEepKaHusi, B TOM 4YHuCie MyOJUYHO MPEACTABIATH PE3YIbTaTh
MPOEKTHOM WJIM HMCCIEIOBATENbCKON NIEATETbHOCTH, NP 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

elIPM BBHINIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCICAOBAHUNA (PUINUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpPyNIe B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHIMOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHniy oOyuenust B 9 kijiacce nmpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOLIUXCSl YMEHUIA:



e UCIIOJIB30BATh ~ NOHSTUS: CUCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO MBIDKCHUS, AehopmMarius
(ympyrasi, mjiacThueckas), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KoeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTh,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIy4eHHUs,
W30TOIIbI, SIZIEPHAs SHEPTETUKA;

e pa3nuyaTh SBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJMHENHOE
JBIDKCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
MaJIcHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXECHUE U MPEIIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAIbHBIX I[BETOB, JIUCIEPCUS] CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

epacro3HaBaTh MPOSIBJICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBJICHHH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCHPHUSTUE 3BYKOB IKHUBOTHBIMH,
3eMIICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[B€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (POH, KOCMHUYECKHE JIY4YH, DPATAOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3JIyYCHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

e ONIMCHIBATh M3yYEHHBIC CBONCTBA TeN W (PU3WUYECKUE SIBJICHUS, WCIONB3YS
¢dbuznyeckre BeNMYMHBI (CpelHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YIJIoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJTHOTO TIAQJEHUS, BEC Tela, HMIYJIbC Tela, HWMITYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAJIbHAS SHEPIUsl CKATOU



OPYXUHBI, KUHETUYECKash HHEPrusi, IOJHAsS MEXaHHYeCKas SHEepTusd,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), MPU OMUCAHUH
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYI0 (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKU N3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIECHUS U MPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHMS,
IOPUHLIMI CYNEPHO3UIMH CHUJI, NPUHIUI OTHOCUTEIbHOCTU ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
IOpU SJACPHBIX PEAKLIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAKECHHUE;

¢ 00BSICHATH (PU3MUECKHE MPOLECChl W CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHTYyaIlil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CIICICTBEHHBIE ~ CBSI3M, CTPOUTH OOBsACHEHHWE ©3 2-3
JOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UYECKUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacyE€THBIC 3a7auM (OMUpPAIOIIKUECs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCTIONB3YSl 3aKOHBI M (OPMYJIIBI, CBSI3BIBAIONINE (PU3UUECKHE BEIUYMHBI:
Ha OCHOBE aHajlu3a YCJOBMS 3aJaud 3alliChiBaTh KpPAaTKOE YCJIOBHE,
BBISIBIISAITh HEJIOCTAIONIME UM U30BITOYHBIE JAaHHBIC, BHIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE AJIsl PEIIEHUs, TPOBOAUTH PACUEThI U OLIEHUBATH
PEATUCTUYHOCTH TIOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI;

e pacmo3HaBaTh MNPOOJIEMBI, KOTOpPHIE MOXHO pEHIUTh TPU TOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEIIOJIOKEHUE, OICHUBATh MPAaBUWIBHOCTh MOPSJIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

e IPOBOJIUTH OTIBITHI 1O HAOIIOAEHUIO (DU3MUECKUX SBICHUHN W PU3NIECKIX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbroTOHa, 3aKOoHA COXpaHEHUs
SHEpPruM, 3aBHUCHUMOCTh IEpHOoJa KOJIeOaHU MPYXKUHHOIO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCTHh OT aMILTUTYIbI
ManbIX  KoyieOaHWH,  TPSAMOJMHEHHOE  pPAcIpOCTpaHEHHWE  CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHs MpeaMera B coOuparomien
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYUECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa



o0Opy/lOBaHWs, ONHUCHIBATH XOJ  OMbITAa U €ro  pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO TMPSAMBIX U3MEPEHHM, OMpeesss
CpeqHee 3HA4YCHHE W3MepsAeMoil BenwuuHbBl ((POKycHOE paccTosHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEJAOBAHHUE 3aBHUCHUMOCTEH  (U3WYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEPEHUH (3aBUCHMOCTh IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IEpHOJIa
KoJie0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJeHNs). TIUIAHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTb BBIBOJBI 110
pe3ylbTaTaM HCCle0BaHNUS;

 IPOBOJUTH KOCBEHHBIE W3MEpPEHUS (PU3UYECKHX BEIMYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpH pPaBHOYCKOPCHHOM JIBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccujga coOuparomeld JIMH3bI, pPAJAUOAKTUBHBIA  (DOH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJHATh U3MEPEHUS, CIENys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJyUYEHHBIE PE3yNIbTaThl C YYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

e COOMIOAATH MpaBUja TEXHUKUA 0€30MacHOCTU MpU paboTe ¢ JaOOpaTOPHBIM
o0opy1I0BaHUEM;

epa3nMyYaTh OCHOBHBIC TMPU3HAKM HM3YUYEHHBIX (PU3NYECKUX MOJEINIECH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHHK
CBETa, JydY, TOHKAas IJIMH3a, ITUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

e XapaKTepU30BaTh  MPUHIUMBI  JEHCTBUS  M3YUYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;



e HICMOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YyUYECHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMBbI IS
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3€pKajie U coOuparoniei JuH3e;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O IPUMEPaAX) IPAKTUIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUUA B IOBCEJHEBHOM JKM3HU I
oOecnieueHuss 0Oe3omacHOCTH mpu  oOpamieHMd ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIOECHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeacE;

¢ OCYLIECTBIISITh  MOUCK HMHpOpMAUu  (PU3NYECKOTO  COAEPKAHUA B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI OUCKOBBIN 3aMpOC, HAXOAUTD
IyTH ONPEAEIICHUs IOCTOBEPHOCTU MOJYYEHHOW MH(OpPMALMK HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

* ICIIOJIB30BAaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHU HAY4YHO--TIOMYJIIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTEpHET, BialeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOM WIIA MCCIIEOBATENBCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 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.edsoo0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I 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
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bubmuorexa [JOK



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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [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 ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
5.2 HpocTsie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris ! ! https://m.edsoo.ru/7f416194
Hroro no pazneny 15
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS ! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 40
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 8 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B3aumopeiicTBue Te 10 1 3
MMOACHETBIE Te https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aK0OHBI COXPaHE 8 3
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 26
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 5 3
CXAHITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 5 1 3
CRAMHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 10
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 4 2 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 4 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Htoro no pazneny 11
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 S nepHble peakiuu 5 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 14
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 1
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 25
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