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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHUsl COCTABIEHA Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM ypOBHE
OCHOBHOU oOpazoBaTeiabHON mporpaMmbl, npeactaBieHHbx B I'OC OO0, a takxke ¢
yuétoM denepaibHoil paboueil mporpamMMbl BocnuTaHus M KoHienuu npenojgaBaHus
yueOHoro mnpeamera «®dusuka». B pamkax HaumoHanbHOro mnpoekrta «OOpa3zoBaHUE»
CTaJI0O BO3MOXXHBIM OCHAIIIEHHE IIKOJ COBPEMEHHBIM oOoOpyAoBaHueM IeHTpa «Touka
pocta». BHenpenue 3Toro o0opyAOBaHHUS MO3BOJIIET KAUYECTBEHHO HM3MEHUTH MPOLECC
oOyudeHust pU3MKe.

Copepxxanue mporpaMMmbl 1o (U3MKE HaAmpaBieHO Ha  (opmupoBaHue

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCS M OPTaHW3alHUI0 U3YYCHHS (U3UKU
Ha JIeATEeILHOCTHOW OCHOBE. B mporpamMme mo (u3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeaMera B peanusanuu TpedoBannit PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METAlPEJIMETHBIM pe3ysibTaTaM OOYYCHHs, a TaKKe MEKIPEIMETHBIC
CBS3M E€CTECTBEHHO-HAYYHBIX YYCOHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHwUsL.

[Tporpamma mo ¢u3KMKe yCTaHABIWBACT paclpeleiicHue Y4eOHOro MaTepuaia IIo
rojaM oOydeHus (10 Kjiaccam), IpeajiaracT IpUMEPHYIO MOCIICIOBATEIIbHOCTh N3YUCHUS
TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJEPKAHMS U yu€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usmke pazpaboTaHa C IEJIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3YIOMIMM JJII €CTECTBEHHO-HAYYHBIX YUeOHBIX
NPEIMETOB, MOCKOJbKY (DU3MYECKUE 3aKOHBI JIeKAaT B OCHOBE MPOIECCOB M SBICHUM,
M3y4aeMbIX XUMHUEH, OMoIoruel, acTpoHOMUeH U pu3ndeckoi reorpadueii, BHOCUTBKIIA]
B €CTECTBCHHO-HAYUHYIO KapTHHY MHUpa, MPEIOCTaBIsIET Hambojee SCHbIe 00pasilbl
NPUMEHEHHUS] Hay4HOT'O0 METOJla TO3HaHMs, TO €CTh CHoco0a MOJIYyYeHHs JOCTOBEPHBIX
3HaHUU O MUDE.

Onmna w3 TIaBHBIX 3aj1ad  (Qu3HYecKoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH MHHTEpECca
K HayKe y 00 yJarommxcs.

N3yuenne ¢u3ukyn Ha 0a30BOM ypOBHE MPEANOAraeT OBJAJCHHE CICTYIONIUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAyYHO OOBSICHSATH SBJICHUS;

e OIICHUBATH M TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTOBAHNS;

e HWHTEPHPETUPOBATH JIAHHBIC U HCIIOIH30BATh HAYYHBIC JI0KA3aTEIIbCTBA IS
TIOJTYYCHUS BHIBOJIOB.



Henu wusyueHuss (PU3UKU Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs
onpenenensl B Konuenuuu mnpenonaBanust ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHbIX oOpraHusauusax Poccuiickoii ®enepauuu, peanu3yomUX
OCHOBHBIE  00I11€00pa30BaTEeIbHbBIE MPOrPAMMBbI, YTBEPXKIEHHON  pelIeHuEM
Komnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne I1K-4BH).

Ieau uzyyenus: pU3NKU:

NpPHOOPETCHHEe HHTEpeca M CTPEMIICHHSI OOYYaloluXcsi K HaydHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA U (hOPMHPOBAHUE
UCCIICI0BATEIBLCKOTO OTHOIICHUS K OKPY)KAIOIITUM SBJICHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3YYCHHUS OCHOB
CTPOCHUS MaTepPUH M PyHIAMEHTAJIbHBIX 3aKOHOB (PU3NKH;

dbopMHpOBaHUE TIPEACTABICHUA O POIM (DHU3UKU IS PA3BUTHSA JIPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3WKOM, MOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTPI)K@HI/IG OTHUX HGHGI‘/JI IMporpaMmsl 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5{ oOecrneunBaeTCs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAHWH O JHCKPETHOM CTPOCHHHM  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHI OIMUCHIBATh M OOBSACHITH (PU3UYECKUE SBICHUS C
UCTIOJIh30BAaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUs MPOCTEUITNX pacdéTHhIX 3adad ¢
UCTIOJIh30BaHUEM duzngecKux MO/IEIICH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUW HAOIIOMATh MPUPOTHBIC SIBICHUS U BBIMOIHATE OIBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAIbHBIE HWCCICAOBAHUS  C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHl ¢ MHpOpMaIUel (PU3NIECKOTO COACpPIKAHUS,
BKJIFOYast MHPOPMAIIUIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATN3 U
KPUTHYECKOE OlICHUBaHNE MH(POPMAIINH;

3HAKOMCTBO €O cepamu mpodheCcCHOHATBHON IESITEIEHOCTH, CBSI3aHHBIMU
C (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HMUECKOU HAYKH.



Ha wnsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8
kiacce — 68 wacoB (2 uaca B Henmeno), B 9 kiaacce — 102 yaca (3 gaca B HECIIO).

COAEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znen 1. ®usnka u e€ poJib B IO3HAHUH OKPY:KAIOIIEr0 MUPA.

Odusnka — Hayka o npupone. fABmeHus npupoabl. PUUUECKHUE SBJICHUS:
MEXAHUYECKUE, TETUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenudyuHbl. M3mepeHue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTeMa €IUHMII.

Kak ¢wu3uka wu JApyrue eCTECTBEHHbICE HAyKW M3Y4aloT TPUPOIY.
EctecTBeHHO-Hay4HBIE METOJI TO3HaHMS: HAOJIOJCHUE, IMMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBH)KCHUE THIIOTE3, SKCIIEPUMEHT 10 MIPOBEPKE THUIMOTE3, 00bSICHEHNE
Habmonaemoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOIIBI0 MOJIENIEH.

Jlemoncmpayuu.
1. MexaHU4YeCKue, TEIUJIOBbIE, DJIEKTPUYECKHE, MAarHUTHbIC, CBETOBbBIC
SIBJICHMSL.

2. Dusnyeckue NpuOOPHI U MpoLeypa MPSIMbIX U3MEPEHUM aHAIOTOBBIM U
1T (POBBIM TPUOOPOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHue 1EHBI AIEHUS IIKAIbl K3MEPUTEIBHOTO MpUoopa.
2. H3mepeHune pacCTOSHUN.
3. Hsmepenne 00bEMa KUIKOCTH U TBEPIOTO TEIa.
4. OnpepneneHue pa3MepoB MajbIX Tell.
5. M3mepeHune Temneparypbl MpU NOMOIIM >KUAKOCTHOIO TEPMOMETpA H
JaTYMKa TEMIEPATYPHI.
6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
HIapvKa, MyIMEHHOTO TOPU30HTAIBHO, TEM OOJbIIe, YeM OOJbIle BhICOTA
IyCKa.
Pasnen 2. [lepBoHayajibHbIe CBeeHNsI 0 CTPOEHHH BellleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.
JIBrkenne dactul] BemlectBa. CBs3b CKOPOCTH JBUXKEHUS YACTHUI[ C
Temmeparypoil. bpoyHoBckoe aBmwkenume, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSXKEHNUE U OTTAJIKUBAHHUE.



ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPIBIX
(kpucTamindeckux) Teia. B3auMocBsi3b MEXIy CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmropenune 6pOyHOBCKOIO JBUKEHHUS.

2. Habmonenue nuddysun.

3. HaGmonenue  siBneHUN,  OOBSCHSAIOMIMXCS OPUTSOKEHUEM  WJIU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnvie padbomul u onvimol.

1. Omenka JgMaMeTpa aroMa METOJOM DSAOB (C  HCIOJIb30BAaHUEM

¢dotorpaduii).

2. OnbITHI IO HAOTIOICHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITB MO OOHAPYKEHUIO ICHUCTBUS CUIT MOJICKYJIIPHOTO MTPUTSYKEHUS.

Pa3nen 3. /IBu:keHue U B3auMoielicTBHE TeJl.

Mexannyeckoe ABWKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUYKCHHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBMKEHUHU. PacuéTr mytu u
BPEMCHH JIBHYKCHUS.

SBneHve wWHepuMH. 3aKOH HMHEpUMH. B3aumopeicTBHe Ten Kak NpUYMHA
U3MEHEHNsS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B E€IUHHUIIC
00BéMa BelecTna.

Cuila Kak XapakTepuCTHKa B3auMoneucTBUs Ten. Cuila ynpyrocT U 3aKOH
I'yka. M3mepenne cuibl C NMTOMOIIBIO AUHAMOMETpA. SIBIIEHUE TIATOTEHHS U CHJa
TskecTd. Cujia TSKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.

JHemoncmpayuu.

HaGmronenre MexaHM4eCKOro JBIYKEHUS Tela.
N3mepenune ckopocTr NPSMOJIMHENHOTO JBUKEHUS.
HaGmronenue siBneHust HHEPIUU.

CpaBHeHUE Macc Mo B3aUMO/ICUCTBUIO TEIL.
CnoxeHue cujl, HalpaBJIEHHBIX IO OJJHON MPSIMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpenenieHre CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIapHUKa B KUJKOCTH,
MOJEJH JIEKTPUUECKOTr0 aBTOMOOMJIS U TaK JaJiee).

2. OnpeneneHue cpelHEN CKOPOCTH CKOJIbXEHUSI OpycKa WIM IIapuKa Mo
HAKJIOHHOW IUIOCKOCTH.

1
2
3
4. HaOmroneHnne n3MEeHEeHUs CKOPOCTHU MPY B3aUMOJICHCTBUU TETI.
5
6



Ornpenenenue IOTHOCTH TBEPAOTO TENA.
OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pACTSKEHUS (IedopMaliuin)
MPYKXUHBI OT MPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONPUKACAIOIUXCS IIOBEPXHOCTEN.

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, ’KUAKOCTEN U ra3os.

Hasnenune. CriocoObl yMEHBIICHUS U YBEIUYECHUs JaBieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBlieHUS Taza OT 00bEéma, TemmeparTyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M rasamu. 3akoH Ilackans. IlneBmatuueckue
MallliHbI. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTH OT TiyouHbl. ['mapocratnueckuit
napazokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MEXaHU3MBblI.

Atmochepa 3emnu u armocdepHoe aaBieHue. [IpuunMHBI CyIECTBOBaHUS
BO3yIIHOM o6onouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE )XUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparonias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JIaBJICHHS T'a3a OT TEMIIEPATYpPHI.

Ilepenaya naBieHUs )KUAKOCTHIO U Fa30M.

CooOmarotuecs cocyabl.

['mppasnuueckuit mpecc.

[IposBnenue aeiicTBUS aTMOC(HEPHOTO JTaBICHUS.

3aBUCUMOCTbH BHITAIKUBAIOIIEH CHIIBI OT 00bEMA OTPYKEHHOM YaCcTH Tea
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAKOIIEH CUJIbI BECY BBITECCHEHHOM KUIKOCTH.
VYcoBue I1aBaHus Te: INIABAHUE WIH ITOIPYKEHUE TET B 3aBUCUMOCTH OT
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COOTHOUIEHHUS MIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamophuie pabomul u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BbEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCHCTBYIOIIEM Ha  Teo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIIECH CUIIbL, IEMCTBYIOIIEH HA TEIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHJIBI,
JNENUCTBYIOIIEH Ha TEJNO B )KUAKOCTH, OT 00BbEMA MOTPYKEHHOU B )KUAKOCTh
YACTH TEJIA U OT TUIOTHOCTH KUJKOCTH.



5. KoHcTpynpoBaHne apeomeTpa WIM  KOHCTPYUPOBAHHME JIOOKA U
OIIpEIeNIEHUE €€ TPY30M0AbEMHOCTH.

Pa3nen 5. Pabotra u MOIIHOCTH. DHePrusi.

Mexanudeckast pabota. MOLIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. [IpuMeHeHue npaBusiaa paBHOBECHs pbluara K 0J10Ky. «30J10TO€e
npaBuwio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHKE.

Mexannueckass dHeprus. Kunermyeckas W NOTEHUHANBHAS DHEPTHS.
IIpeBpaleHne 0OTHOTO BHUJIa MEXaHUYECKOW DHEPTUM B IPYrOi. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jlemoncmpayuu.

1. ITpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpegnenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHUU TeJla 110

TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccnenoBaHue ycioBHil paBHOBECHS pbluara.

3. N3mepenue KIIJ] HakKI0HHOM TUIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTHUH.

8 KJIACC

Pa3nen 6. TernuioBble iBJ1eHMS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHUS
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKyd. ONbIThI, MOATBEPXKIAIOIIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEPIOTO, JKHMIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsSCHEHUE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJEKYISIPHO--KUHETUYECKON TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE SIBJICHUA. TeIIoBOe pacIIMpPEeHUE U CIKATHE.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JABUKEHUS
gactunl. BuyTtpenusas osHeprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH OJHEPTUu:
TEIUTIONepeIaua u CoOBEpIIeHne paboThl. BubI TeTUIONEpe1aun: TemIONPOBOIHOCTD,
KOHBEKLIHUS, U3JIyUYCHHUE.

KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEMJOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBinenue w
OTBEpPACBAHUE KPUCTALINYECKUX BELIECTB. YJENbHAs TEIUIOTAa IUIABJICHUS.
[TapooOpazoBanne u konaeHcamus. Mcmapenme. Kunenume. YaenpHas Terora
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHICHHS OT aTMOC(EpHOro
JaBJICHUSL.

BnaxHocTb BO3ayXa.



OHeprus TOILUIMBA. Y AENIbHAS TEIUIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix Asurarenei KIIJ TemmoBoro psurarens.
TernmoBble IBUTATENN U 3aLATA OKPYXKAIOLIEU CPEBI.

3aKOH COXpaHEHHUs U IPEBPALIECHUS YHEPTUH B TEIJIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

1.

2
3.
4,
)
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10.
11.
12.
13.

HaGmonenne 6poyHOBCKOTO IBHKEHHUSI.

Ha6monenue nuddysun.

HaGmronenue sBieHN CMauMBaHUs U KAaMIJUISIPHBIX SIBJICHUIM.
HaGmronenue TenioBoro pacivupeHus Te.

W3menenue naBieHUs ra3a Mpu U3MEHEHUU OOBEMA M HAarpeBaHUM WIIU
OXJIaXKICHUHU.

[IpaBuiia u3MepeHus: TeMnepaTyphl.

Bubl Terutonepeaumn.

OxJa)k7ieHue Mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiieHr# padOoThl BHEIIHUMHU CUIIAMH.
CpaBHEHME TETIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOmnronenne KumneHus.

HaGmronenre mnocTosHCTBA TeMIIEpaTyphl MPH IJIaBICHUH.
Moienu TeII0BEIX ABUTaTEIEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO AEHCTBHS CHII MOJICKYJISIPHOTO MPUTSKECHHUSL.
OnbITHI MO BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIH caxapa.
OnpITEl 110 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue AaBiIeHUS BO3ayxa B OaJlJIOHE IITPHUIIA.

OnbITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh JAaBJICHUS BO3/yXa OT €ro
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[TpoBepka rumore3sbl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUYECKON TPYOKEe OT TEMITEpaTyPHl.

HaGmonenne w3MeHEeHHMs BHYTPEHHEW DSHEPruyd Tella B Pe3ysbTare
TEIIOTIEpeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sSBISHUS TEIIOOOMEHA MTPH CMEIIMBAHUN XOJIOTHON U
ropst4ei BOJBI.

OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOM  MpH
TEIJI000MEHE C HarpeThIM METAIUTMYSCKUM IHJIMHIPOM.

OrnpeneneHue yeabHOM TEMIOEMKOCTH BEILIECTRA.

HccnenoBanue nponecca MCapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIUIOTHI IIJIABJICHUS JbJA.



Pa3jen 7. DjekTpuyeckne U MATHUTHbIE SIBJICHUS.

DnekTpu3auus Ten. J[Ba poja BIEKTpUYECKUX 3apsaoB. B3aummopelictBue
3apsbkeHHBIX  Tenl. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPsS0B U PACCTOSTHUS MEXTY TEIaMu).

Onekrtpuueckoe mnone. Hanpssk€HHOCTh 3nekrpruueckoro mois. llpuHiun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snextpryeckux 3apsAioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHMS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUM TOK. YCJOBHUSI CYIIECTBOBAaHUS DJICKTPUUYECKOTO TOKA.
Ncrounuku mocTossHHOTO TOKa. JIEHCTBUSI DIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuyeckas  menb. Cwia  TokKa.  DIJIEKTPUUYECKOE  HANpPsKEHUE.

ConpoTuBieHUe MPOBOJHUKA. Y AEIBLHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
115 yuacTtka menu. [TocinegoBarenbHoe U mapaaieabHOE COSAMHEHUE POBOIHUKOB.

PaGota u MomHOCTH dyeKTpuYeckoro Toka. 3akoH Jlxoymns—JIeHma.
DneKTpuuecKue 1enu U MOTPeOUTeNr IEKTPUIECKOoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anmoaeiicTBHE MOCTOSTHHBIX MATHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe Uil KU3HU Ha 3emiie. OmbIT
Opcrena. MarauTHoe 1ose 3JIeKTpUYECKoro Toka. [I[puMeHeHne 3JeKTpOMarHuToB
B TEXHHKE. J[€ICTBHE MAarHUTHOIO MOJISl HA POBOJAHUK C TOKOM. DJIEKTPOIBUTATENb
NOCTOSIHHOTO  TOKa. Fcmosib30BaHHME — DIIEKTPOJABHUTATENIe B TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue saekTpoMariuTHOW uHaykiuu. [Ipasuno Jlenna.
DneKTporeHepaTop. CnocoOb1 MOJIyYEHHUS ANEKTPUUYECKOM SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

DJeKTpu3anus Tel.

JIBa pona 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSIKECHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DJIeKTpoCcTaTHYECKasT UHTYKITHSI.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aPsIOB.
[IpOBOTHUKH U TUSTIEKTPUKHU.

MoenupoBaHue CUIOBBIX JUHUH SJIEKTPUUECKOTO OIS,
HcTouHnKH TOCTOSHHOTO TOKA.

JIelCTBUS DIEKTPUIECKOTO TOKA.

10. DIEKTPUYECKUN TOK B )KUJIKOCTH.

11. I"'a30BbIi pa3psI.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3Mmepenue cuiabl TOKa aMIIEpMETPOM.

N3Mepenue dI1eKTpUYeCKOro HalpsKEHUs BOJIbTMETPOM.

PeocraTt 1 Marasus COpOTUBIICHUN.

B3anmoencTBre NOCTOSHHBIX MATHUTOB.

MoaennpoBaHue HEBO3MOXHOCTH Pa3/IeJIeHUs ITOJ0COB MATHUTA.
MopaennpoBaHue MAarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarsuTtHOE noJie ToKa. DJIEKTPOMAarHur.

JlercTBME MAarHUTHOTO I0JISI HA POBOJAHUK C TOKOM.
DIEKTpOABUTATENIb TTOCTOSIHHOTO TOKA.

HccnenoBanue ABIEHUS dJEKTPOMATHUTHON MHIYKIIHH.

OnbiTel @apajes.

3aBUCUMOCTh HANpPABJICHHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBEHUSI.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnpITEI  TIO Ha6J'IIO,21€HI/II-O QJICKTPHU3AIIUN  TCJI HHHYKHHeﬁ n Ipu

COIMPUKOCHOBCHHWH.
I/ICCJ'IG,IIOBaHI/IG IleICTBPIH QICKTPHUYCCKOro 1II0Ji1 Ha IIPOBOAJHHUKH U
AUDBJICKTPUKU.

Co6opka u mpoBepka padOThI AIEKTPUUIECKOM IETTH MMOCTOSHHOT'O TOKA.
N3Mmepenue u peryiupoBaHUE CUJIbI TOKA.

N3Mepenue u peryimpoBaHue HATPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YE€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIPKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro [JIUHBI, IUIOWAJA MONEPEUYHOIO
CEUCHHMS U MaTepuaa.

[IpoBepka mnpaBWiIa CIHOKEHUS HAIPSHKEHUHW TMPH MOCIEIOBATEIILHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna Ayl CWJIbl TOKA IMPU MHApaICIbHOM COEIHMHEHUU
PE3UCTOPOB.

Omnpenenenne padOTHI SMEKTPUIECKOTO TOKA, UTYIIETO Yepe3 PE3UCTOP.
OnpeznenieHre MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BbIAEISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4YEpe3 JaMIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHS TOCTOSTHHBIX MArHUTOB.



15. I3yueHne MarHuTHOTO M0JIs1 HOCTOSIHHBIX MarHUTOB IIPHU UX 00bEJUHEHU U
U pa3JelICHNM.

16. MccnenoBanue AeCTBUSA DIEKTPUYECKOT0 TOKA HA MATHUTHYIO CTPEIIKY.

17. OUBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CWJIBI  B3aWMOJECHCTBHUS
KATYIIKY C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUS TOKA B KAaTYIIKE.

18. M3yueHue neiCcTBUA MarHUTHOTO I10J1S Ha IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue padoThl 31EKTPOABUTATES.

20. U3mepenune KII/I anexkTpoaBUraTenbHOM YyCTAHOBKH.

21. OnpITBIl IO HCCIICIOBAHMIO SIBJICHUS JJEKTPOMAarHUTHOW WHIYKLHM:
VCCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANPABICHUS WUHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexannveckue siBJeHus.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXAaHMYECKOTO JABMXKEHUsI. PaBHOMEpHOE MPSIMOJIMHEUHOE
nBr>keHue. HepaBHoMepHOe npsiMoiiMHENHOe ABWKeHUE. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiuHelHOe JBHkeHue. (CBoOomHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE nBHKEHHE 1O OKpyxHOCTHU. [lepuon u yactora oOparieHus.
JIuneliHas u yrioBasi CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE.

[Tepsoiii 3akoH HeroToHa. Bropoii 3akoH HeroToHa. Tpernit 3akon HeroToHa.
[TpuHUIMT CynepHO3ULINY CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. J[Bmxenue muianetT BOKpyr Connua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuanbHOW TOYKU. AOCOIMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PEakTHBHOE IBUKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCThb. PaboTa cuil TSKECTH, YHPYTOCTH,
tperusi. CBs3b dHepruu u padoThl. [loTeHManpHas YHEPTUs Tea, OIHATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas 3HEpTrUs c:xxatou npyxkuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYEeCKOMU
SHEPIuu.

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

HaGmoneHne MexaHM4ecKoro IBMKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJ
OTCUETA.

CpaBHeHME MTyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS NPSIMOJIMHEWHOTO JIBUKECHUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBUKEHMUS.

HaGmronenue nBr>KeHUs Teja Mo OKPY>KHOCTH.

HaGmronenre MexaHM4eCKUX SIBJICHUM, TPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ pABHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MAacChl Tela M JICMCTBYIOIIEH Ha HEro
CUJIBI.

HaGmonenne paBeHCTBaA CUIT TTPU B3aMMO/ICHCTBUHU TEII.

HN3meHenue Beca tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umnynbca Ipu B3aUMOJAEHCTBUU TE.

[TpeobpazoBaHus SHEPTUU NPU B3AUMOACHCTBUH TEJ.

CoxpaHeHue UMITyJibca MPU HEYIIPYroM B3aUMOIEHCTBUH.

CoxpaHeHune UMITyJIbca Mpu a0COIOTHO YIPYTOM B3aHMOICHCTBHH.
HaGmonenne peak TMBHOTO IBHYKEHHUSI.

CoxpaHeHne MeXaHU4YeCKOM SHEPTUH MPH CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM IHEPTUU MIPU JBUKEHUM Teja MO/ 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoncTpynpoBanue Tpakra Jjisi pa3roHa U JajdbHEHIIEro PaBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmpeneneHue CpeaHEll CKOPOCTH CKOJIBKCHHS OpycKa WU JIBUKCHUS
IIapyKa 1Mo HAaKJIOHHOM IIJIOCKOCTH.

OmpeneneHue yCKOpEHHsI Tela IMPH PaBHOYCKOPEHHOM JBMIKEHHUH I10
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM IIPU PABHOYCKOPECHHOM JBIIKCHHH 0e3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT  CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Onpenencaue Ko3hPUIMEHTa TPEHUS CKOIBKCHUS.

Onpenenenune :KECTKOCTU NPYKUHBI.



9. Omnpenenenuie pabOTHI CUIIBI TPEHUS IIPU PABHOMEPHOM JBUYKEHUU TEJIa 110
TOPU30HTAILHOM ITOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIBI YNPYrOCTH TMpPU TOABEME Tpy3a ¢
MCII0JIb30BaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJieOaHus M BOJHBI.

KonebarensHoe npmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: epro,
4acToTa, aMILIATyaa. MaTremMaTuyecKuii U NpyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxaromue  kosneOaHusa.  BolHykneHHole — KojeOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBA MeEXaHMYECKMX BOJH. [IpomonbHble U
[IOIIEpeYHble BOJIHBL. JImMHa BOJHBI U CKOPOCTH €€ PpacupOCTPaHEHWS.
Mexannyeckue BOJIHbBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpaxkeHue 3Byka. UHdpas3Byk u
YJIBTPA3BYK.

Jlemoncmpayuu.

1. HabGmropenue xosneGaHui TN MOJ AEUCTBUEM CUIIBI TSKECTH U CHUIIBI
YOPYTOCTH.

HaGmronenue konebaHuil rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BoIHY X ICHHBIX KOJIEOAHHI U pe30HaHCa.

Pacnipoctpanenue mpo0JbHBIX U MONEPEUHBIX BOJIH (Ha MOEIN).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomul u onvimot.

1. OmpeneneHue 4YacTOThl M TIepuoja KojeOaHWW MaTeMaTUYECKOro
MasTHUKA.

I

OrnpeneneHne 9acTOTHI U TIepro/Ia KojieOaHWH PY>KMHHOTO MasiTHUKA.
HccenenoBanue 3aBUCUMOCTH TIepHoIa KoeOaHu MOABEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBHCUMOCTH TIEPHOJ1a KOJICOAHHMM MPYKUHHOTO MasTHUKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBHCUMOCTH MEpHOJia KOJeOaHuil rpy3a, IMOJBEIICHHOTO K
HUTH, OT MacChI Ipy3a.

6. OmpITB, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  MEpHoJaa  KoJeOaHU
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. M3mepeHue ycKopeHHs CBOOOIHOTO MaICHUS.

Pasnen 10. DiiekTpoMarHuTHOE 1o0JIe M 3JIeKTPOMATHUTHbIE BOJIHBI.



ONEKTPOMArHUTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
3neKTpoMarHuTHbIX BOJH. [llkama snekTpomarHuTHBIX BOJH. Mcmomb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKTpoMaruuTHas npupoaa csera. CkopocTe cBeta. BoiiHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yueHue CBOMCTB SJEKTPOMATrHUTHBIX BOJH C MOMOIIBI0 MOOHWIIBHOTO

TenedoHa.
Pa3nena 11. CBeToBbIe sIBJICHMS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBETa. [IpssmonuHerHOE

pacrnpocTtpanenue cBera. 3atMeHust Connna u Jlynel. Otpaxkenue ceta. Ilnockoe
3epKano. 3aKOH OTpakKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHus cBeta. [lonHoe BHYyTpeHHee
OTpakeHue cBeTa. LICroiab30BaHME TIOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox myueit B tuH3e. OnTudeckas cuctema (horoanmnapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontudeckas cucteMa. biiM3opyKkocTh U JaIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crektp. Omnbitel Hbtorona. CrnoxxeHue
CIIEKTpaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMonTMHEHOE pacTIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n300pakeHHi B IIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTUuYecKuii CBETOBO/I.

Xox myueit B coOuparomieit JInH3e.

XO0J Jy4der B pacCenBAIOLIEH JINH3E.

[Tony4yenne n300paskeHUiA C TOMOIIBIO JTUH3.
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[Tpunaun nevictBus hoToanmapata, MUKPOCKOTIA U TEJIECKOTIA.

10. Monens riasa.

11. PaznoxxeHue 06enoro cBeTa B CHEKTP.

12. [Tomyyenune 6en0ro cBEeTa MPH CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimot.

1. HccnemoBaHue 3aBUCUMOCTH yIJla OTPAXKEHHUSI CBETOBOIO Jiyda OT yrja
MaJICHUsI.

2. H3yueHue xapakTepUCTUK U300paKEHUsI MPEIMETA B IJIOCKOM 3€pKalie.



3. HccnenoBanue 3aBUCUMOCTH yrila MPEJOMIICHHS CBETOBOIO Jyda OT yIJia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».
[TonyueHnue n3o0pa)keHuii C MOMOIIBIO COOMpPAIOIEH JTUH3HI.
Onpenenenue (HOKyCHOr0O pacCTOSHUS U ONTHYECKON CHITbI COOMpAroIIei
JIUH3BI.
OnbITHI O Pa310KEHUIO OEI0ro CBETA B CIIEKTP.
OMNBITEL IO BOCHPUSTHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBantoBbie siBJIeHUSsI.

Oneitel Pezepdopaa u mnanerapHas moxaenb atoma. Mogenb aroma bopa.
Ucnyckanue u nornomienne ceeta atoMoM. KBaHThl. JIuHedaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U raMmma-uznydeHusi. CTpoeHre aTOMHOTO
sapa. HykionHas wmopaenb atomHoro siapa. M3orombl.  PamuoakTuBHBIE
npesparieHus. [lepros momypacmnaaa aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsI0BOIO M MAcCOBOTO YHCET.
DOHeprus CBsI3M aTOMHBIX sjep. CBsA3b Macchl U dHepruu. Peakiuu cuHTE3a H
nenenus sanep. Ucrounuku suepruun CosiHia U 3BE37.

Anepnas sHepreruka. JIeHCTBUS paJuOAKTUBHBIX H3JYYCHUN Ha IKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHekTpsl U3y4YEHUS U TOTJIOMICHHUS.

2. CrHexTpsl pa3IuyHbIX I'a30B.

3. CuekTtp Bogopo/a.

4. HaOnroneHue TpekoB B kamepe Bunbcona.

5. PaboTta cu€Tumka HOHU3UPYIOIIUX U3ITYICHUH.

6. Peructparus uzny4eHus IpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomul u onvimot.

1. HabGnropeHue CrTONIHBIX U TUHEHYATHIX CTIEKTPOB H3TYUCHHUSI.

2. HccnenoBaHue TPEKOB: UBMEPEHUE YHEPTUU YACTUIIBI 10 TOPMO3ZHOMY

nytu (o gororpadusim).

3. M3mepenue pannoakTUBHOTO (hOoHA.

IHoBTOPUTEIBbHO-0000 AN MOTYIb.

[ToBTOpUTETHEHO--0000MIAIOIITNI MOAYJIH IPEAHA3HAYECH JJIS CUCTEMATH3aIUN
1 00001IIeHNS IPEAMETHOTO COAEPKAHUS U OTBITA ACSITEIBHOCTH, TPHOOPETEHHOTO
pU U3YYCHUH BCEro Kypca (U3HWKH, a TaKKe JJIsl MOATOTOBKA K OCHOBHOMY
rOCYy/IapCTBEHHOMY 9K3aMEHY MO (U3HKEe I OOyYaromnXcs, BBHIOPABIIUX 3TOT
y4eOHBII TpeaMeT.

[Ipu M3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NEeATeNIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBACTCS JOCTHKEHUE MTPEAMETHBIX U



METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTaTOB  oOy4yeHus, QopMupyeTcs
€CTECTBEHHOHAY4YHAasi I'PaMOTHOCTb: OCBOCHHUE HAYy4YHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUN NOPUPOALI U TEXHUKH, OBIAJECHHUE YMEHUSIMHU OOBACHATH (U3UUECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelaTh 3adadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IprHUIMNIMATIBHO AESTENPHOCTHBIN XapaKTep JAHHOTO pa3/ielia pealn3yercs 3a
CYET TOro, UTO OOYYAIOIIMECs BHITIOJIHSIIOT 3aJJaHUsI, B KOTOPBIX UM TIpejiaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSITH
dbu3uUecKue SIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOIbI UCCIIC0OBaHUS (PU3NUECKUX SIBJICHUM, B TOM
YHUCIIEe 1Sl POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4HbIC OCHOBBI HamMOOJie€ BaXXKHBIX JIOCTHIXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, TPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPIUY HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABICHO

Ha JIOCTHXKEHHE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydeHus pu3MKyd Ha YpOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUpPOBaHbBI CIEAYIONIUE JIMYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMSA:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOM
bu3nUIecKol HAyKH;

— IIEHHOCTHOE OTHOIICHUE K JOCTHXKCHUSIM POCCUNUCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOT0 H TYXOBHO-HPABCTBEHHOI 0 BOCITUTAHMA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUN
bu3uKy;

— OCO3HAHME BAXHOCTU MOPATBHO--3TUYECKUX MNPUHIMUIIOB B JEATCIHHOCTU
Y4E€HOrO;

3) 3CTeTHYECKOT0 BOCTIMTAHMS:

— BOCHPHATHE 3CTETUUYECKHX KauecTB (PU3MYECKOW HAyKu: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT0 TO3HAHMS:

— OCO3HaHWE LEHHOCTH (HU3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHA TEXHOJIOTUM, BaKHEUIIEH COCTABIISIOMICH
KYJbTYDBI,

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTU, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHuA  KYJbTYpPbl  3A0POBbS M  3MOLHMOHAJIBLHOIO
0J1aronoTyyus:

— OCO3HAaHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWi O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIIOPTE, HAa AOpOrax, C AJEKTPUYECKUM M TEIUIOBBIM OOOPYTOBAHHEM B
JOMAIIIHUX YCIIOBUSIX;

— c(OpMHUPOBAaHHOCTH HABBIKA PE(IICKCUH, PU3HAHUE CBOETO MPaBa Ha ONMTHOKY
Y TaKOTO K€ MpaBa y APYroro 4eyioBeKa;

6) TPyA0BOr0 BOCIUTAHHUSA:

— AaKTUBHOE y4YacTHE€ B PEIICHUH NPAKTHYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHuU3allMyd, TOpoJa, Kpas) TEXHOJOTUYECKOU U
COI[MAIbHOM HANpPaBIEHHOCTH, TPEOYIOIIUX B TOM YUCJIE U PU3HMUECKUX 3HAHUK;



e — MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO podeccuit, CBsI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOTrHYE€CKOr0 BOCIUTAHMSA:

e — OpHUCGHTAlMs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWM JId pelieHus 3a7ad B
o0JlacTh OKpy»Karolied cpejabl, IUIAaHUPOBaHUS TOCTYNKOB W OILICHKA UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYXKAIOLIEH CPEIbI;

e — OCO3HAHME TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOieM U myTed HX
pelIeHus;

e 8) ajanTanuM K M3MEHSIOUIMMCS YCJOBHAM COLMAJIBLHOM W NPHUPOIHOM
cpeabl:

e — TOTPeOHOCTH BO B3aUMOJICUCTBUU MPH BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3MYECKONW HAMPABIECHHOCTH, OTKPBITOCTh OMNbBITY W 3HAHUSM
APYTrux,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUYECKYIO
NEATEeIIbHOCTD;

e — MOTpeOHOCTH B hOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME ACHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JacTh
bu3uKy;

e — IUIAaHUPOBAHHWE CBOEr0 PAa3BUTHUS B MPUOOPETEHUU HOBBIX (PUMUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBAThH U BBISBISATH B3aUMOCBS3U MIPUPOBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIEHKA CBOMX JCWCTBUM C Y4YETOM BIIUSIHUS HA OKPYXKAIOIIYIO CpEny,
BO3MOXKHBIX TJIOOQJIBHBIX MTOCIEICTBHIA.

METANPEIAMETHBIE PE3YJIBTATHI
B pesynbrate ocBoeHUs IpOrpaMMBbl 1O PU3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanus y oOydaromerocs OyayT copMUpOBaHB MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIINE TT0O3HABATEILHBIC YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS,
KOMMYHUKATHBHBICE = YHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE J1eficTBUS
ba3oBble Jornueckue AecTBU:
e BBISBIISITh W XapaKTEPHU30BAaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABIHMBATH CYIIECTBCHHBIN MPU3HAK KIACCU(UKAIINN, OCHOBAHUS TSI
00001IIeHNs 1 CPAaBHEHHS,
e BBISBIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEUHUSI B pACCMATPUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJIOICHUSAX, OTHOCSTIINXCS K (DU3UYIECKUM SIBIICHUSM;



BBISIBIIATH MPUYMHHO--CJICICTBEHHBIC CBS3M MPU H3YUYCHUU (U3MUECKUX
SBJICHUI U MPOIIECCOB, J€JIaTh BBIBOBI C UCIIOIB30BAHUEM JICTYKTHBHBIX H
WHAYKTUBHBIX yMO3aKJIIOU€HUH, BBIIBUTATh THUIOTE3Bl O B3aUMOCBS3AX
(bU3UYECKUX BEINYNH;

CaMOCTOSITETTLHO BEIOMPATh CIIOCO0 perieHus y4eOHO hu3nIecKoi 3a1aun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEILIEHHUs, BbIOOp Haumbojee
MOIXO/SIIEr0 ¢ Y4ETOM CaMOCTOSTENIBHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/ibCKue 1eHCTBUA.

UCITOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEILCKAM HHCTPYMEHT O3HAHUS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOMKHBIN
Gu3MUecKuil HSKCIEPUMEHT, HEOOJbIIOE HCCIAEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HMH(POpPMALHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATEIBHO (POPMYIHPOBATH 00OOIIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

NPOrHO3UPOBATh  BO3MOXKHOE  JajibHElIIee pa3BUTHE  (UBMUECKUX
IPOLIECCOB, a TAKXKE BBIBUTAThH MPEATION0KEHHSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ nndopmanueii:

IPUMEHATH Pa3IUYHbIE METOAbI, HHCTPYMEHTHI U 3alpOChI MIPU MOUCKE U
orOope MHGOpMAIMKM WIM JAHHBIX C Y4ETOM MPEIIOKEHHON ydeOHOM
duznueckoi 3anayu;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHNUS,

CaMOCTOATENLHO BBIOMpATh ONTUMAJIbHYIO (OpPMY MPEACTABICHHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH pellaeMble 3aJaddl  HECIOXKHBIMU
CXeMaMH, uarpaMMamMu, HHOU rpa@uKoi 1 X KOMOMHAIUSIMU.

KoMMyHUKATHBHBbIE YHHBepPcaJIbHbIe y4eOHble AeiicTBUS:

B X0/i¢ 00CyXaeHHs Yy4eOHOro maTepualia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA pEIICHUE 3aJladyd U TOJJep KaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKICHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
Juanora, OOHapyXKUBATh PA3JIMYHE U CXOJICTBO TO3UIINN;

BBIP@YKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;
MyOIMYHO MPECTABIATh PE3YIbTAThl BBIMOTHEHHOTO (DU3UYECKOTO OMBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);



MOHUMATh U UCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHON U UHANBUIYaJIbHON
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOoOIIeMBbI;

MPUHUMATh LIeJId COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh JEUCTBUS
no e€ JOCTH)KEHMIO: pachpelesTh pPOJd, OOCYXIaTh MpPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;
BBITMIOJHATH CBOIO YacTh paOOThI, JOCTUTask KAU€CTBEHHOI'O PE3yJbTaTa Io
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JIEUCTBUA C IPYTUMH YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS.

PeryjisiTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranu3anus:

BBISIBJISATH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
TSl petieHust GU3NYEeCKUuX 3HaAHMI;

OpPUEHTHPOBATBCA B  PA3JUYHBIX MOJAXOJaX MPUHATHS  PEUICHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHs B TPYyMIE, MPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSATEIILHO COCTABJISITh AITOPUTM pellieHUs (U3NUECKON 3a7ja4u WU
IUIaHA MCCIIEJOBAaHUS C Y4ETOM HMEIOLIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh Mpe/JIaraéMble BApUAHThI PEIICHMUI;
JieJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAIbLHBIA MHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh MIaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JTOCTIDKEHHUSI  (HEAOCTHMXKEHUSI)  PE3yIbTaToOB
NeSTEIHbHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCThH (B TOM YHCIIE B XOJ BBIIIOJIHEHUS
¢u3MUeCcKOro UCCIEeNOBaHUA WM TPOEKTa) HA OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCA CHUTYyallMii, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTH Ce0S1 HA MECTO JPYTOro YeJIOBEeKa B XOJE CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;
IpU3HABaTh CBOE MPAaBO HA OMHUOKY MPHU perIeHUH GU3NIECKUX 3a7ad UK
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

HNPEAMETHBIE PE3YJIbTATHI
K xoniy oOydenus B 7 Kjacce MpeaAMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIIUXCS YMEHUM:



UCIOJB30BaTh  TMOHATUS:  (UBMYECKHME U  XUMHUYECKHE  SIBJICHMUS,
HaOJI0ICHUE, SKCHEPUMEHT, MOJEJb, THUIOTE3a, €IUHULBl (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe JBUXKEHUE (paBHOMEPHOE,
HEpPABHOMEpPHOE, NPSIMOJMHENHHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIIAs
cuIa, nedhopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHusa (auddysus, TEII0BOE IBMKEHHE YacTHI] BEIIECTBA,
paBHOMEPHOE  JBUKEHHE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpLus,
B3aMMOJICVCTBUE TEJ, PABHOBECHUE TBEPHABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalleHus, repeaaya JaBjaeHus TBEPABIMU TeJIaMU, )KUIKOCTSIMU U ra3amu,
aTMoc(pepHOE JaBlICHHE, IUIABaHUE TeJ, MPEBpAllCHHUs] MEXaHUYECKOU
SHEPIruM) MO OMHUCAHUIO WX XapPaKTEPHBIX CBONCTB W Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBICHUE W3YYCHHBIX  (U3WUYECKUX  SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUEe SIBJICHUS B MPUPOJIE:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMU CKOPOCTSMH B >KMBOW U HEXHUBOU
npUpoJie, JCHUCTBHE CHJIBI TPECHHS B TMPUPOJIC U TEXHUKE, BIIMSHUC
aTMOC(EpHOT0 JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHHE PHIO, phlYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO,
BBIJIEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3UYECKUX SBIICHUN;
ONKCHIBATh M3YyUYEHHBIE CBOMCTBA Tel M (U3UUECKUE SBICHUS, UCTIOIB3YS
¢duznueckre BeIMYuHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTb, CHJIa YIPYTOCTH, CHUJIA TSAXKECTH, BEC Teia,
cuiia TpeHus, JaBleHue (TBEPAOTO TeIa, KUIKOCTH, ra3a), BbITAIIKUBAIOIIAS
CWJIa, MeXaHW4Yeckas paboTa, MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3 OUIIMEHT TOJIE3HOTO0 JIEUCTBUSA MEXaHU3MOB, KHUHETHYECKas U
NOTEHIMAJbHAs DJHEpPrus), IMPU ONUCAHHM TMPABUIBHO TPAKTOBATH
(bu3HUECKHl CMBICT UCIIOJIB3YEMBIX BEJTMYMH, UX 0003HAUCHUS U €AMHUITBI
¢u3MUecKNX BENMYMUH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
¢u3MUeCKyl0 BEIWYUHY C JPYTHMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIHYUNH;

XapaKTepu30BaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M IPOIIECCHI,
UCIIONIb3YSl TIPaBUJIa CIOXEHHUS CUJl (BAOJb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumenaa, IpaBUiIO paBHOBECHUs pbluara (010kKa),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4EeCKOU
SHEPruW, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHUPOBKY 3aKoHA U
3alUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;



OOBACHATH (PU3UUECKHUE SIBICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsICHEHUE U3 1-2
JOTUYECKUX IIAaroB ¢ onopoil Ha 1—2 M3y4yEeHHBIX CBOMCTBa (PU3HUECKHUX
ABJICHUN, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemiaTe pacu€THblE 3aJadyud B 1—2 JEWCTBUSA, MCHOJIB3YS 3aKOHBI M
dbopmynbl, cBs3bIBarolIMe (U3NUECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCIIOBUS 3a/1au 3alMChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (PU3MUECKUE
BEJIMYMUHBI B (OPMYJIbl U MPOBOJAUTH PACUETHI, HAXOAWTHh CIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE JJI PELIeHUs 3a/1ay, OIEHUBATh PEATMCTUYHOCTh
NOJIy4eHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO pElUTh MpPU MOMOIIU
($u3HUECKUX METOO0B, B ONTMCAHUU UCCIEAOBAHUS BBIICISATh MPOBEPSIEMOe
NPEANOJIOKEHUE (TUIIOTE3Y), Pa3auyaTh U HUHTEPIPETUPOBATH MO YYECHHBIH
pe3yNbTaT, HaXOAUTh OUIMOKM B XOJI€ OIbITa, JENaTh BBIBOJABI MO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHI 1O HAOMIONEHUIO (UBMYECKUX SBICHUW WU
(bu3MUecKrX CBOMCTB Te: (POPMYITUPOBATH TPOBEPSEMbIE MPETOIOKECHHUS,
coOupaTh YCTaHOBKY U3 IPEIJIOKEHHOT0 000PYI0BaHUSs, 3aMUChIBATh X0/
oTbITa U GOPMYITHPOBATH BHIBOBL;

BBINIOJIHATh TPSAMBIE H3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHJIBI W TEMIlepaTyphl C HCIOJb30BAHUEM AaHAJIOTOBBIX U
U(pPOBBIX TPUOOPOB, 3aAMUCHIBATh I[IOKAa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
OpPYrol ¢ HCMHOJb30BAaHUEM NPSIMBIX HU3MEPEHUN (3aBUCUMOCTH IIYTH
PAaBHOMEPHO JIBUKYILETOCS TeIa OT BPEMEHH JBUKEHHUS TeJla, CUIIbl TPEHUS
CKOJILKEHMsI OT Beca Tella, KadecTBa OOpabOTKH TMOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CWJIBI TPEHMs OT IUIOLIAJNA COINPUKOCHOBEHMS TEJI, CHUJIBI
YOPYTrOCTH OT YJJIMHEHUS TMPYXKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00BbEMaA
NOTPYKEHHOM YaCTH TeJa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT TIIyOUHBI, HA KOTOPYIO MOIPYKEHO TEJO, YCIOBHM
TUTaBaHUS TE€J, YCIOBUW paBHOBECHUS pblyara u OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHWU y4eOHOrOo HCCIEAOBaHUs, CcoOMpaTh YCTaHOBKY H
BBIMIOJIHSITh U3MEPEHUS, CHEeAyd MPEIJI0KEHHOMY IUIaHy, (UKCUPOBATh
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIIMYUH B BHJIC
NPEJIOKEHHBIX TaOMUI] U TpauKOB, NENaTh BBIBOJBI MO pe3yIbTaTaM
HCCIIEA0BAHUS;



MPOBOJUTL KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BeIMYHMH (TIJIOTHOCTH
BEIIECTBA JKUKOCTH B TBEPIOTO TEJIa, CUJIA TPCHHSI CKOJILKCHHUS, TaBJICHUE
BO37yXa, BBHITAIKWUBAMOIIAS CHIA, JACHCTBYIOIIAas HAa TMOTPYXEHHOE B
KUAKOCTh  Teno, KOAQ(UIMEHT TMOJE3HOTO  JACHCTBUS  MPOCTHIX
MEXaHH3MOB), CICAYS TPEII0OKEHHON WHCTPYKIIMU: TPU BBITIOJTHECHUU
U3MEpEeHUl CcoOMpaTh SKCIEPUMCHTAIBHYIO YCTAaHOBKY M BBIYHCIIATH
3HAYCHHUE UCKOMOW BEJIWYHHEI;

coOJ01aTh MpaBujia TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TMPHUHIUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBhI, TEPMOMETp, AMHAMOMETp, COOOINAIOIIUECS COCYyIbl, OapoMerp,
phIyar, MOJABMKHBIA U HETTOABUKHBIA 010K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepU30BaTh TPHUHIMIBI  JCHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHHYECKUX YCTPOMCTB C OMOPOM HAa HMX OmucaHus (B TOM YHCIIE:
MOJIIUITHUKKA, YCTPOHCTBO BOJONPOBOJIA, THJPABIMYECKUH TIpecc,
MaHOMETp, BBICOTOMED, TIOPITHEBOM HACOC, apEOMETP), UCIIONB3Ys 3HAHUS
0 CBOMCTBaX (PM3UYCCKUX SBICHUI U HEOOXOAMMbIC (PH3NICCKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJIUTH  NpUMEPHl  (HAXOAUTh  HH(OpPMAIMIO O  MpPHUMEPaAX)
PAKTUYECKOTO HCIONBb30BaHUA (U3MUECKUX 3HAHUW B MOBCEIHEBHOM
KU3HM JUIs oOecriedeHus: 6€30IacHOCTH MPU o0palieHuu ¢ npubopamMu H
TEXHUUYECKUMU yCTPONCTBAMU, COXPAHEHHUSI 3/JOPOBbS U COOIIOJIEHUSI HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIOIIeH cpelie;

OCYIIECTBJISITh OTOOpP HWCTOYHUKOB HHpopManuu B VIHTepHeTre B
COOTBETCTBHH C 33/IaHHBIM TMOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM U TyTEM CPAaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpPMAIINIO, KOTOpas SIBISIETCS MPOTHUBOPEYMBON WIU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOTHEHUU YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTo COJAEPIKaHUs, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu UHTepHer, Biamerp mNpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KPAaTKHE MUCHbMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAU (HU3NIECKOTO COACPIKAHUSA, B TOM
quclie MyOJUYHO eNIaTh KpaTKUe COOOIIEHUS O Pe3ybTaTax MPOCKTOB UITH
y4eOHBIX WCCIIEIOBAaHUN, TIPH 3TOM TPAMOTHO HCTOJIb30BaTh W3yYEHHBIN
NOHSITHWHBIA ammapar Kypca (U3WKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUCH;



IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMNA pacHpenessiTh
00s3aHHOCTH B TpyMNE€ B COOTBETCTBUHM C IOCTABICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCHUCTBHUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJ B  JCATEIBHOCTh  TPYyNIbl,  BBICTPaUBaTh
KOMMYHHMKAaTHBHOE B3aUMOJICCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIIHX.

K xoniy o0yueHusi B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEILUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH U HEHACBHIINICHHBIM Tap, BIAXHOCTh
BO3/yXa, TeMIeparypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM JBUTaTelNb,
AJIEMEHTAPHBIN AJEKTPUUYECKUHN 3apsi/l, SJIEKTPUUYECKOE TOJIE, MPOBOJHUKU
U URJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MAarHUTHOE MOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpEHUE W CXKaTHhe, Teruionepesaya,
TEIUIOBOE€ PABHOBECUE, CMAaYMBAHUE, KANWJUISPHbBIC SIBICHMS, UCTIApEHUE,
KOHJICHCAIMS, TUIABJICHUE, KpUCTa/uIM3anus (OTBEpIEBaHHUE), KHUIIEHUE,
TeIvIonepeaya (TETUIONIPOBOHOCTD, KOHBEKITUS, U3IIy4eHUe),
AJIEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsIIOB, JCUCTBUSA DIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJICCTBUE MAarHUTOB, JCHUCTBUE
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAsT MHIYKITUSA )
M0 ONHCAaHUID UX XapaKTePHbBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHWE HM3YYCHHBIX  (PU3MUECKUX  SIBJICHUM B
OKpYXKalolleM MHUpPE, B TOM 4YHcle (PU3NUEeCKue SIBICHUS B MPHUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE W KalNWUISIpHBIE SBJICHUS B MPUPOJIE,
KpUCTa/UIbl B mOpupone, wusnydeHue CoiHlla, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, JJICKTPUICCKUE
SBJICHUS B aTMocdepe, JISKTPUUECTBO YKUBBIX OPraHW3MOB, MArHHUTHOE
moJie 3eMIIH, Apeid MOTI0COB, PO MATHUTHOTO TTOJIS JJIS )KU3HU Ha 3emIIe,
MOJIIPHOE CHSIHUE, TPU OTOM TNEPEBOJUTH IPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIICCTBCHHBIC CBOMCTBA (MpH3HAKH) (DH3NUSCKUX
SIBJICHU;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (YU3UUYCCKHE SBICHUSI, UCIIOIB3YS
br3uYecKre BETUIUHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHS, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAS TEIUIOEMKOCTh BEIIECTBA, yJAEIbHAs TEIUIOTa
IUJIABJICHUSA, YJCIbHAs TeIIoTa IMapooOpa3oBaHus, yJAeIbHAs TEIIoTa
CrOpaHHsl TOIUIMBA, KOA(DQPHUIIMEHT TIOJIE3HOTO JICHCTBUS TEILIOBOM
MallWHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/1yXa, SJICKTPUYECKUN 3apsl, CUila
TOKa, 3JIEKTPUUYECKOE HAIPSKECHUE, CONPOTUBICHUE MPOBOJHHKA,



yJIeTbHOE COMPOTUBRIEHUE BEIIECTBA, paO0Ta M MOIIHOCTH SIEKTPUUECKOTO
TOKa), TPU ONHCAHUM TPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT
MCITOJIb3yeMbIX BEJIMYWH, 0003HAYCHHSI U CIUHUIIBI (PU3NICCKUX BEITUYHH,
HaxXoJIuTh (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3NUYECKYIO BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTh TpadHWKU W3YYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJIUYUH,;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TIPOIECCHI,
UCIIOJIb3YsT OCHOBHBIC TOJIOKCHHUS MOJIEKYISIPHO--KHHETHUYECKOW TEOpUHU
CTPOEHUS BEIECTBA, MPUHIIMIT CYMEPIO3UIIUN TMOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Uil ydyacTKa IenH, 3aKOH
Jlxxoyns—JIeHIa, 3aKkoH COXpaHEHUS YHEPTUH, TIPH TOM JaBaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMATHICCKOE BBIPAKCHUE;
OOBSACHATh (PU3MUYECKHE TIPOIECCHl M CBOMCTBA TEJ, B TOM YHCIC W B
KOHTEKCTE CHTYaIlui MPaKTHUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYUHHO-CIICJICTBEHHBIC CBS3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHUX
IIaroB ¢ OMOpPoW Ha 1—2 HM3ydYEeHHBIX CBOMCTBA (PU3NUYCCKUX SIBICHHIA,
(U3HYECKMX 3aKOHOB MJIA 3aKOHOMEPHOCTECH;

pemiatb pacuéTHhIC 3ajJadyu B 2—3 JIEHWCTBUS, HCIOJB3ysS 3aKOHBI H
GopMymbl, CBS3bIBaIONIME (HU3MUECKUE BEIMYUHBI: HA OCHOBE aHaIW3a
YCIIOBHSI 3a/layyl 3alHChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JUIsI pelIeHWs] 3a7add, BbIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOAMMBIE ISl € pelIeHUs, MPOBOAWTH pPacu€Thl W CpPaBHUBATH
NIOJTy4YeHHOE 3HaYeHHE (PH3NIEeCKON BEIMUMNHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEUIUTh MPH TOMOIIH
(U3NIECKUX METOJIOB, HCIIOJIB3Yys ONHMCAHHWE HWCCIICIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOIOKEHHE, OIICHUBATh MPABHIBHOCTh IOPSJIKA
NPOBEACHUS UCCIICIOBAHUS, JIeTIaTh BEIBOJIBI;

NPOBOJIUTH OMBITHl 1O HAOMIOACHUIO (PU3UYCCKUX SBICHUHA WM
bu3HUecKrX CBOMCTB Tell (KamMIISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIEepaTyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U
HarpeBaHWsl TPH U3IYYCHHH OT I[BETa H3Iydaromieil (Torjomaromei)
MIOBEPXHOCTH, CKOPOCTh MCTAPEHHsI BOJBI OT TEMIEPATYPhI KUIKOCTH U
wiomaan e€ TMOBEPXHOCTH, OJJIEKTpU3AIUsl Tel W B3aUMOJCHCTBHE
ANEKTPUUECKUX 3aps/iOB, B3aUMOJICHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3yaJN3alllsi MAarHUTHBIX TIOJIEH TMOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBa DJEKTPOABHUTATENS TIOCTOSHHOTO TOKa): (HopMyIupoBaTh
MPOBEPsEMbIE MPEINOIIOKECHHSI, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyIOBaHMs, OTMMCHIBATH XOJI OTBITA U (DOPMYITUPOBATH BHIBOIHI;



BBINOJHATH IPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH
BO31yXa, CUJIbl TOKA, HANPSIKEHUS C MCIHOJb30BAHHEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEJIMYMH, CPABHHUBATh PE3YJbTAThI
M3MEpEeHUl ¢ yu€ToM 3aJJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Ipyrol Cc HCHOJIb30BAaHUEM  TMPSAMBIX U3MEpPEHUU  (3aBUCHMOCTh
CONPOTHUBJIECHUS MPOBOJHUKA OT €ro JJUHBI, IUIOMAAX IONEPEUYHOTO
CEYEHMsI U YACIBHOIO CONPOTUBIICHUS BELIECTBAa MPOBOJAHUKA, CUJIBI TOKA,
UAYUIErO0 4epe3 MPOBOJHMK, OT HANpsDKEHHsT Ha  IMPOBOJHUKE,
UCCJIEIOBaHUE TMOCJEAOBATEIbHOIO M MapajyieJbHOrO0  COEAMHEHHM
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBaHUE, COOUpaThb YCTAHOBKY U
BBITMIOJHATh U3MEPEHHUs, Cieays NPEeIJOKeHHOMY IUIaHy, (PUKCHpOBATH
PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH B BUE TaOIuI U rpaduKoB, JenaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

NPOBOAUTH KOCBEHHBIE HW3MEpPEHUS (PUINYECKUX BEIUYUH (y/AesbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHUKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpEHUs, coOupath
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl NPEIJI0KEHHON HMHCTPYKIHMH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coOJII01aTh MpaBujia TEXHUKU 0€30MacCHOCTH MPHU paboTe C J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JACHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HA UX ONMHCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUICHHSI JOMOB, TUTPOMETp, TTapoBasi TypOUHA, aMIIepPMETP, BOJILTMETD,
CUETUUK DIIEKTPUUYECKOW DHEPrUH, IIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKUE
PEAOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIONIb3Ys 3HAHMSI O CBOMCTBAaX (PU3WUYECKHUX SBJICHUH U HEOOXOIUMBIE
dusnyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPOWCTBA M HM3MEPHUTEIIbHBIE
prOOPHI IO CXEeMaM M CXEeMAaTHYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP,
TEPMOC, ICUXPOMETP, THUTPOMETP, ABUraTe]lb BHYTPEHHETO CrOPAaHMS,
ANIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENIbHBIM U MAPAJIJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3indasi
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

OPUBOIUTH  TpUMEPHl  (HAXOAUTh  WHOOpPMAIMIO O  TPUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU 1JI o0ecreueHus: 0€30MacHOCTU MpU OOpalieHuu ¢ pudopamMu 1



TEXHUYECKUMU yCTPOICTBAMU, COXPAHEHUS 3I0POBbsI U COOJIIOEHUSI HOPM
JKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOLIEH Cpele;

OCYIIECTBJISITh MOUCK HMHpOpMalnuu (U3UYECKOTO COAEpKAHUS B
HNHTepHeTe, Ha OCHOBE UMEIOLIUXCA 3HAHUW U IYyIEM CpPABHEHUA
JOTIOJTHUTENIbHBIX HICTOYHUKOB BBIAEISTh UHPOPMALIKIO, KOTOPAast SBIsETCS
IPOTUBOPEUHUBON MU MOKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh MPHU BBHIMOIHEHUU YUEOHBIX 3aJaHUN HAYYHO--TIONYJSPHYIO
aUTepaTypy GU3NUECKOro COAEPKaHUs, CIIPABOYHbIE MAaTEPHUAIIbI, PECYPCHI
ceru MHrepHer, Biaxers INpu€MaMM KOHCIEKTUPOBAHUSA  TEKCTAa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHbIE NMUCHbMEHHbIE M KpaTKHE YCTHBIE COOOLIEHUS,
0000mass uHpOpMAIMI0O W3 HECKOIBKHX HWCTOYHUKOB (U3UYECKOTO
coJiep KaHusl, B TOM YHCIIE MyOJIUYHO NMPEICTABISATh PEe3yIbTaThl TPOESKTHON
WJIY UCCIIEIOBATENBCKOUN AEATEIIBHOCTH, IIPYU TOM TPAMOTHO UCIIOJIB30BaTh
U3YUYCHHBI TOHATUUHBIM amnmapaT Kypca (U3UKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEN;

OpU BBIMOJHEHUM YYE€OHBIX TMPOEKTOB M HCCIEIOBAHUNA (U3HMUECKHUX
IPOLIECCOB paclpenensaTh OO0sS3aHHOCTH B TPYINE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJa4aMU, CICIUTH 3a BBIIIOJHEHUEM ILIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLICHMBAaTb COOCTBEHHBIN BKJIaja B
NEATEIIBHOCTD IPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE,
HPOSIBJISIS TOTOBHOCTH pa3peiiaTbh KOH(QIUKTHL.

K xoniy o6yuenus B 9 kiaacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BAaTh TOHATHUS: CUCTEMa OTCYE€Ta, MaTepHalibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMXEHUS, nedopmarnus
(ympyrasi, INjacTU4ecKas), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3Kd, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEIO,
IIEHTP TSHKECTU TBEPIOTO TEJa, pAaBHOBECHE, MEXaHUYECKHE KOJCOaHUs U
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPa3BYK, dJICKTPOMATHUTHBIE BOJIHBI, IITKAJIa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh H JaJbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI M TIOTJIONIEHUs, alnb(da-, 6eTa- U raMMa-u3ITydeHus,
U30TOIIbL, /IEPHAsl SJHEPTEeTUKA,

paznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JABMKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE ABUKEHHUE, KOJeOaTeNbHOE JBHXKEHHE (3aTyXarollue H
BBIHYKJICHHBIE KOJ€OaHusl), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTpakKeHUE
3BYKa, IPSIMOJIMHEMHOE PACIIPOCTPAHEHUE, OTPAKEHHUE U MTPEJTOMIICHHE



CBETa, MOJIHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3IOKCHHE OCJIOTO CBETA B
CIEKTp ® CJOXKCHHE CIIEKTPaJIbHBIX I[BETOB, JHCIIEPCUS CBETa,
€CTECTBEHHAs! PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CICKTpa
M3ITYYCHHUS ) TI0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE ABICHUE;

pacmo3HaBaTh MPOSBICHHE HM3YyYCHHBIX (HU3UYECKUX  SBJICHHA B
OKpyXaromeM Mupe (B TOM dYHuCie (PU3MYECKHE SBICHUS B TMPHUPOJIE:
NPWINBBI M OTJIUBBI, NBIKeHUE TU1aHeT COJIHEUYHOW CHCTEMBI, PEaKTUBHOE
JBUKECHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, IyHaMH, 23XO, I[BETa Te,
ONTUYECKHE SIBJICHUS B MPUPOJE, OMOJOTHYECKOE ACHCTBUE BHUIUMOTO,
yIbTPaUONCTOBOIO W PEHTTEHOBCKOTO M3JIYYCHHH, €CTCCTBCHHBIN
PaIMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4d, PAJUOAKTHBHOC H3TydeHUE
NPHUPOJHBIX MHHEPAJIOB, JCHCTBHE PAJAMOAKTHBHBIX W3JIyUYCHUH Ha
OpraHu3M 4eJIOBEKa), MPH STOM IEPEBOJUTH TMPAKTHYCCKYIO 3a1ady B
y4eOHYI0, BBIJCIATH CYIISCTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3HUCCKHUX
SIBJICHU;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA TEl M (PU3MUCCKHE SBJICHUS, UCIIOJIB3YSI
¢usznueckre BEeTUYMHBI (CpeHSIE W MIHOBEHHAs CKOPOCTh Tejla TNpU
HEPABHOMEPHOM [IB)KEHHH, YCKOpPEHHE, NepeMelleHHe, MyTbh, YIriioBas
CKOpOCTb, CHJIa TPEHUS, CHUJIa YOPYTOCTHU, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHus, BEC Teja, HMIIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuueckass paboTa M MOIIHOCTh, MOTEHIMANIbHAs DJHEpPrus Teda,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS HYHEPTUs CHKATON
NPYXUHBI, KHHETUYECKask YJHEPT s, MOTHAS MEXaHUYEeCKask YHEPT s, IEPUO]T
M YacToTa KosieOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb IMPEJIOMJICHUS CpEIbl), MPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIUYUH,
0003HaueHUs W EAWHMIBI (U3HUYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYHMHY C APYTMMH BEIUYHMHAMH,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBICHUS W TIPOIECCHI,
UCTIONIb3Ys 3aKOH COXpaHEHWsS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWS,
NPUHIAI  CYTEPIO3UIIMA CHWJI, TPUHIUII OTHOCUTENbHOCTH [ ammies,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKCHUS W
NIPEJTIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3aPsZIOBOIO M MacCOBOTO UHCET
NPHU SICPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (HOPMYTUPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHIE;



OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM 4YHUCIE€ U B
KOHTEKCTE CUTYyalUl MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
MPUYUHHO--CJICICTBEHHBIE CBS3U, CTPOUTH O0BICHEHUE U3 2—3 JIOTUYECKUX
1aroB ¢ Omopoil Ha 2—3 H3yYEHHBIX CBONCTBA (PUIMYECKUX SIBICHHI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a]1a4u (OMUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHU),
UCIOJIb3YS 3aKOHBI U JOPMYJIbI, CBA3BIBAIOLINE (PU3NUECKUE BETUYMHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJ1a4M 3aKMChIBATh KPATKOE YCIOBHE, BBISIBISITH
HEJOCTAIOLIME WM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE JJIi  PEIICHHs, MPOBOJUTh pacu€Thl U  OLICHUBATH
PEANMCTUYHOCTH MOJYYEHHOT'O 3HAUCHUS (PU3NYECKOI BETUUUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PpEIIUTh TMPU [OMOIIHU
(Gu3MUeCKUX METO/OB, MCIOIb3Yys OINMMCAHUE HCCIEIOBAHUS, BBIJICIATH
npoBepsieMOe  MPEANOJIOKEHNE, OICHUBAaTh MPABWIBHOCTb MOPSAKa
NPOBEJICHUS  UCCJIEIOBAaHUA, JeJiaThb  BBIBOJbI, HHTEPHPETUPOBATH
pe3yNbTaThl HAOMIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITBI 1O HAOMOACHUIO (U3UYECKUX SBICHUM WU
¢u3nuecknx CBOWCTB Tesl (M3ydyeHHUe BTOpOro 3akoHa HploToHa, 3akoHa
COXpaHEHUS] HHEPrUu, 3aBUCUMOCTH NEPHOJa KOJEOAHWH NPYKHMHHOTO
MasiTHUKAa OT MAacchl Tpy3a M KECTKOCTU NPYNKUHBI U HE3aBHUCHUMOCTb OT
aMIUTUTYBI MaJIbIX KOJIeOaHUM, MPSIMOJIMHEITHOE pacTpOCTPaHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, M3yUeHUE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)keHUs NpeaMeTra B coOuparouiei
JWH3e, HAOIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
000pyAOBaHUs, OMMMCHIBATH XO/1 OMBITA M €T0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOJIMMOCTH CEPUIO MPSMBIX U3MEPEHUM, OMpEeeIsis
CpeqHee 3HayeHHEe U3MepsieMOld BeNUYMHBI ((POKYCHOE pacCTOSHHE
coOuparomeii JUH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a H3MEpeHUs
(u3MepuTenpHOro npudopa);

IOPOBOJUTh HCCJIENOBAaHME 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHU MIPHU
PaBHOYCKOPEHHOM JIBJKEHHH 0€3 HayalbHOW CKOpOCTH, IEepuoja
KoeO0aHWii MaTeMaTUYECKOTO0 MAasTHHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTHU
yria OTpa)keHus CBeTa OT yIJIa MaJEHUS U yIjla NpesiOMJICHUS OT yrjia
najeHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CAMOCTOSITENIBHO COOMpaTh
YCTAaHOBKY, (DMKCUPOBATH PE3YJIbTATHI MMOJIYYEHHON 3aBUCUMOCTH



bu3NYecKUX BEIWYUH B BHJE TaOIuIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3ysbTaTaM MCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHS (U3UYCCKUX BEIWUUH (CpPETHSISA
CKOPOCTh ¥ YCKOpPEHHUE TeJIa MPU PaBHOYCKOPSHHOM JBMIKEHUH, YCKOPEHUE
CBOOOTHOTO TaJCHMs, J>KECTKOCTh TMPYXKHUHBI, KOIPQPUIIUEHT TPECHUS
CKOJIBKCHMSI, MEXaHWueckas paboTa M MOIIMHOCTh, YacTOTa M TEPHOJ
KOJIcOaHWI MaTeMAaTHYECKOr0 W MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
cuia coOuparolied JUH3bl, paJuOaKTUBHBIA (OH): IIAHUPOBATH
U3MEpPEHHUs, COOMpPATh OSKCICPUMCHTAIBHYIO YCTAaHOBKY W BBINIOJHSITH
U3MEpEHUs, CIeAys TPEII0KEHHON HWHCTPYKIIUU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MMOTYYEHHBIC PE3YJIbTAThI C YYETOM 3aaHHOU
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUjIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C JIab0paTOPHBIM
o0opyI0oBaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKM WM3YyYCHHBIX (PU3MYECKUX MOJICIICH:
MaTepHalibHas TO4YKa, aOCONIOTHO TBEPAOE TEIO, TOYCYHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, INIAaHeTapHas MOJIeJb aTOMa, HYKJIOHHAs MOJICITb
aATOMHOTO SJIpa;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUA HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOnucaHus (B TOM YHCIE:
CIUJOMETP, NAaTYUKUA TOJIOKEHHS, PACCTOSIHUS M YCKOPEHHs, pakKera,
9XOJIOT, OYKH, TNepuckomn, QoroanmnapaTr, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOM, J03UMETp, Kamepa Buibcona), wuCHONb3ys 3HAHUS O
cBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble  (U3HUYCCKUEC
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENBHBIX TPUOOPOB U TEXHOJIOTHUECKUX IIPOIECCOB MPHU
pelIeHNH  y4eOHO--IPAKTUYECKUX 3a/lad, ONTUYECKHE CXEMbl s
MOCTPOCHHS NM300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OPUBOIUTH  TpUMEPHl  (HAXOOuUTh  HWHOpMAIMIO O  MpUMEpax)
PAKTUYECKOTO HCIIONBh30BaHUA (U3MUECKUX 3HAHUN B TOBCETHEBHOU
KU3HU NI oOecrieueHnsi 6€30macHOCTH MPU OOpaIeHuu ¢ MpudopaMu M
TEXHUYECKUMU yCTPONCTBAMU, COXPAHEHUS 3/I0POBbS U COOJIIOICHUS HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HWH(pOpManuu (U3NYECKOTO COACpNKAHUS B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIUPYS TIOUCKOBBIN 3aMpOC, HAXOAUTh
MyTH OMpPENeNICHUs TOCTOBEPHOCTH MOJYYEHHOW HH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIb30BaTh MPU BINOJHEHUN Y4EOHBIX 3aJJaHUi HAYYHO--TIOMYJISPHYIO
AUTEepaTypy GU3NUECKOT0 COAEPKaHUs, CIIPABOUYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu UHrepHer, Biaxerb NpUEMAMHM  KOHCIEKTUPOBAaHHS TEKCTA,
npeoOpa3zoBaHus HH(YOPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MUCHBMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
UHpOpPMALIMK W3 HECKOJbKUX MCTOYHHKOB (PU3MYECKOIO COJIEp KaHMs,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHOW WIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, TNPU  3TOM TIPaMOTHO  HCIOJIb30BAaThb  H3yYCHHBIN
NOHATUMHBIA amnmapaT M3y4yaeMoro paszaena (U3UKM U CONPOBOXKAATH
BBICTYIIJICHUE Tpe3eHTAalMe ¢ Y4ETOM OCOOEHHOCTEH ayauTOpPHUH
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaundecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Konrpoasubie | IIpakrnueckue
n/m NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
Paszjnen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYIKAIOIIEr0 MHPa
bu6moreka [IOK
1.1 (6)) - 2
H3HKa - HayKa O HpUpose https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHECKHE BEITHHHMHAT https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBINH METOI TO3HAHUS 2 bubmiorexa HOK
' v g https://m.edsoo.ru/7f416194
Hroro no pazpeny 6
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHUSI 0 CTPOEHHH BelecTBa
bu6mmoreka [IOK
2.1 C 1
Tpoctie peliectsa https://m.edso0.ru/7f416194
29 JIBrykeHre 1 B3aMMOJCHCTBHUE YaCTHII 9 1 bubmuorexa [JOK
' BeIleCTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 Bubmorexa OK
https://m.edso0.ru/7f416194
Uroro no pazpeny 5
Paznea 3. /IBukeHue U B3aUMOAeCTBHE TeJl
b K
3.1 MexaHu4uecKoe IBHKEHUE 3 nomotexa O

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

32 Heprut, Macea, II0THOCTS 4 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cunia. Bust o 14 3 https://m.eds00.ru/7f416194
Hroro no pazpeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, s KUAKOCTEH U ra3oB
41 [asnenue. Ilepenaua naBneHus TBEPALIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bu6moreka [IOK
42 Jlaietie XHAKOCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMoChepHOE NaBACHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUAKOCTH U T'a3a HAa OTPYKEHHOE 7 9 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazpeny 21
Pa3zpnen 5. PaGoTa u MOIIHOCTH. DHEPrust
bu6mmoreka [IOK
>1 Pabota 1 MoHoCTS 3 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie MexaiH3MbI ° . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexattiriecias SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uu(poBbIe
Ne n/m P Kourpoabnsie | Ilpakrnueckue (1wucbp )
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paszgea 1. TensioBble siBiaeHuUst
. bubnuotexa [JOK
11 7
CTpoeHHe i CBOHCTBA BeLIICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIOBBIC HPOUECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsiibl. 3apsKEHHBIE Tela 7 1 bubnuoreka [IOK
' U WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocTOSTHHBIHM ANEKTPUIECKUN TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 15
AUHHTHDIC ABICHHIA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
IICKTPOMArHHTHAS HH Y KLUHS https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145
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9 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie | IIpakruyeckue (1wucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paznen 1. Mexanuueckue siBJIeHHsI
MexaHn4ecKoe IBHKECHHE U CTIOCOOBI €T0 bu6moreka [IOK
11 10 1
oI CaHus https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOICHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 3
AKOHBL COXpateHiA https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 40
Pa3nen 2. Mexann4yeckue KoJe0aHUs M BOJIHBI
bu6moreka [IOK
2.1 Me €CKHe K0J1eh 7 3
RAFIHACCRHC ROTCOAIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Me €CKHe .3 8 1 3
RAHMHACCKHC BOTHEL. JBYX https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3jaen 3. DiieKTpoMarHuTHOE 1MoJIe M 3JIEKTPOMATHUTHBIE BOJIHbBI
DNEKTPOMarHUTHOE I0JIE U bubnuoreka [LIOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazpeny 6

Pasznen 4. CBeToBbBI€ SIBJIEHHUS



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

4.1 3aKOHBI paclpoOCTPaHEHHUS CBETa 6 2 bubmoreia HOK
' pacpoctp https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
4.2 JIMH3BI ¥ ONITHYECKUE TTPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 Paznosxenue 6enoro cBeta B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazjnen 5. KBanToBble siBjieHust
bu6moreka [IOK
5.1 HcnyckaHue 1 NOTJIOIIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> (Tpoettite aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Alaepribie peaxtiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazpeny 17
Pa3nen 6. [IoBTOpHTEIHHO-00001IAOIINIT MOTYJ/Ib
6.1 [ToBTOpEeHME 1 060OIICHUE COACPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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