HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHS
¢u3MKN Ha NEATeTbHOCTHOM OcHOBEe. B mporpamme mo (usuke y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsI.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIKM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, ITOCKOIBbKY (PM3NYECKUE 3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SIBJICHHM,
M3y4aeMbIX XUMHEHN, OUOI0THeH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUeCKOro o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[enu wu3yueHuss (PU3NKK Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocseiienust Poccuiickoit @eaeparuu (IpoTOKO OT 3
nexadpst 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMHUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpPETEHUE YMEHUN OMHUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHHUBaHUE NH(OPMAITNH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wuzyudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBaHus oTBoaAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 102 vaca (3 yaca B Henemto).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHATENbHBIA XapaKkTep, yUUTEb JEJaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyeckue
npubopsl. [lorpentHocts u3mMepenuil. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUNA C TTOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue MpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

Omnpenenenune EHbI IeJICHUS IIKaIbl U3MEPUTEILHOTO TTprbdopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
apuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTamauyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUXCA  MPUTSDKEHUEM WU

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

vk wnN



1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BAaHUEM

dbotorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuu. 3aKoH HUHEpUUHU. B3auMopelcTBHE Tell Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUiibl C TOMOIIBIO JUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHJIA
TsbkecTd. Cuiia TSOHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CinoxkeHue
CHWJI, HaIllpaBJICHHBIX MO OJIHOW MpsiMoi. PaBHojelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. TpeHUE B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MexaHUYeCKOTO ABMKCHHMS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. Cllo)keHue CHJI, HAPABICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJICITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).
2. OnpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM IUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPJOIO Tea.
OMnBITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHUs (medopMarivm)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuyennmu. M3meperue atMochepHOTro



JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HA/I YPOBHEM MOPHI.
[TpuGopsl 11 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.
JleficTBUE KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBaHue.
Jemoncmpayuu.

o vk wnN e

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBHUCHMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBue 11aBaHus TEII: IUIABAHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanue 3aBUCUMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTpyKEHHOM B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAIKUBAIOIIEW  CUJIBL, JCUCTBYIOIIEM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B KHUJKOCTH, OT MacChl TeJa.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA NOTPYKEHHOMN B )KUIKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue rnpaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckass odHeprus. KuHeTtmyeckas W NOTEHUMAIBHAS DHEPTHS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHOU MIOBEPXHOCTH.

HccnenoBanne ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.



4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUM MOJIEKYJIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sBICHUS. TeroBoe pacliupeHue 1 ckaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIHS, U3TTyYEHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. IlmaBnenwe u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JIABJICHHSI.

BrnaxnocTh BO3ayXa.

OHeprus TOIUINBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUSI.

HaGmronenune nuddysuu.

HaGmronenne sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
Habro1eHue TenaoBoro paciiupeHust Tedl.

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIAXKCHUU.

6. IlpaBuna usmepeHus remMnepaTypsl.

7. Bunsl Tenmonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaOmronenue KuneHus.

12. HaGnroeHue nocTosiHCTBa TEMITEpaTyphl P MJIaBJICHUU.

13. Moenu TenaoBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

LA



OnpITHl IO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPJBIX TEJL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

5. OnbITBL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABIIEHUS BO3QyXa OT €ro

00BbEMa M HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmoneHue w3MeHEHUsT BHYTPEHHEH DSHEpPIHMHM Tella B PE3yJbTare
TeIUIonepeay U paboThl BHEIIHUX CHIL.

8. HccnenoBanue siBieHHs TemIOOOMEHa MPU CMEIIMBAHUM XOJOIHOM U

ropst4ei BOJBI.

9. OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOIO  BOJOM  IIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpezenieHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpezesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazges 7. JiekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsaoB. B3aumonencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCUMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomm
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOrO TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuiia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarensHoe U apauiesibHOE COEUHEHNUE ITPOBOAHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MAarHUTHI. B3aMOIEMCTBUE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHoe mojie 3eMJIM M €r0o 3HaueHue I KU3HM Ha 3emiie. OrbIT
Opcrena. MarHuTHOE 1MOJ€E ANEKTPUUECKOro ToKa. [ [puMeHeHne 31eKTpOMarHuToB
B TeXHUKeE. J[eiiCTBHE MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOTO  TOKa. Mcmosib30BaHME  DIIEKTPOJABUIATENIEM B  TEXHUYECKUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.



Oneitel @apanes. ABneHne neKTpoMarHuTHOW nHAYKuuu. [IpaBuio Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpONCTBO U AEHUCTBUE BIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. ['a30BbIM paszps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre noCTOSSHHbIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUSL JJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne U peryIupoBaHUe HAMIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN TONEPEUHOTO
CEUCHHS U MaTepuara.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia Uil CWiIbl TOKAa INPU IApAUIEIBHOM COECIMHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOI'O  TOKA, BBIAEISAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yueHne MarHuTHOTO IOJIsl MOCTOSTHHBIX MAarHUTOB IPU UX 00bEIMHEHUN
Y Pa3JICIICHNH.

16. MccnenoBanue NENUCTBUSA MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKHU ¢ TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydyeHue AeiCTBUA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpoIBUTATENBHON YCTAHOBKH.

21. OnBITBl IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW HHIYKLIHH:
WCCIICAOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPAaBICHHS WHIYKIMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe nBuwxeHue. MarepuanbHas Touka. (Cucrema OTCUéTa.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMoninHelHOE ABMkeHUe. CpellHss 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiHEHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HbtoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocMmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue martepuanbHOl TOukU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota M MOIIHOCTb. Pabora cui TSKECTH, YHPYTOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOIO HaA

MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.

o v kAW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (QU3UKU.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHKEHUH TeEJIA MO 1€ HCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tejla MNpU PABHOYCKOPEHHOM JIBJKEHHUM T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOU CKOPOCTH IyTH OTHOCSTCS Kak psifi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. HMccmenoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. OmnpeneneHue padOThl CHIIbI TPEHUS ITPU PABHOMEPHOM JIBHKEHUHU TeJa 1o

TOPU30HTATBHON TOBEPXHOCTH.
10. OmpezienieHne  pabOTHl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoJIHBI. (CBOMCTBA MeEXaHMYECKUMX BOJH. IIpomonsHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. MH(pa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGOmrogenue konebaHuM Tesn MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnne npo10bHbIX U NONEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenre 4acToThl M epUo/ia KoJIeOaHU MPYKUHHOTO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUOJia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIUHbI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  TMEpHoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

o v oA W
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Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOWMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas ~ mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [mockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop myyent B muH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckormna. a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U JaabHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenue n300pakeHU B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun nevictBus GoToanmapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Monens riia3za.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
najIeHusl.
N3yuenune xapakTeprucTUK n300paxeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

© 0NV A WN e
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIVH3BI.
OnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Alb(a, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl W 3HEpruu. Peaknuu cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJII CHUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COJICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe Il 00ydyaromuXxcs, BHIOPABIIMX ITOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CleurnBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS TOJy4YEHHBbIE 3HAHUS, pelmaTh 3aJadud, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPHIX UM TpeJaracTcs:
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Ha OCHOBC IIOJIYYCHHBIX 3HAHMUU paclio3HaBaTb M HAY4YHO 00BACHATH

bu3nyeckue BIEHUS B OKPYKaIOIIEeH NMPUPO/Ie U TOBCEAHEBHOM JKU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOIbI UCCIICAOBAHUA (i)I/I3I/ILICCKI/IX HBJIGHHﬁ, B TOM

YUCJIC IJI IIPOBCPKU THUITIOTE3 U IMOJYUCHUS TCOPCTHUICCKHUX BBIBOJOB,

O0OBSACHATH HayY4YHBIC OCHOBBLI HanOojee BaKHBIX I[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX

TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIIOJIb30BAHUS PA3IMYHBIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJOB
DHEPIHUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3uKu Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HANpaBICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydeHus: Gu3MKA Ha ypOBHE OCHOBHOI'O 00IIIEero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpoOBaHbI CICAYIONINE TUIHOCTHBIC PE3YIbTATHl B
YacTH:

1) maTpMoTHYECKOr0 BOCIIMTAHUA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(u3nUecKol HayKH;

— HEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIINTAHMSA:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKY;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKUX IPUHLHUIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAXKHEMIIEH COCTABIISIOLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHE IIEHHOCTU Oe30MacHoro obpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUs Ha
TPAHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;
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e —c(opMHUpPOBAaHHOCTH HaBbIKA peIECKCHH, TPU3HAHKIE CBOETO MPaBa Ha OLUINOKY
Y TAKOTO K€ MpaBa y APyroro 4ejaoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHUS:

e — AKTHBHOE Yy4YacTHE€ B PCIICHUM MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allik, TOpojia, Kpas) TEXHOJOTUYECKOW W
COITMAJILHOMN HANPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCJIE U PU3HMUYECKUX 3HAHUA;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPOdeCcChii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIIMS HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUsl 3a/ad B
o0JlacTH OKpy’)Karolllel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aMMOJICCTBUM TPH BBHIIIOJIHCHUU HCCIICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHX;

e — TIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTHUYECKYIO
JIeSITCIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME NePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UUYCCKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OIICHKAa CBOUX JIEUCTBHI C Y4€TOM BIMSHHUS Ha OKPYXKAIOIUIYIO Cpeay,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKUH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3NIECCKUX
SIBIICHHUI ¥ TIPOIIECCOB, JIENIATh BEIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yueOHol pusndeckoi 3a1aun
(cpaBHEHHE HECKOJILKMX BapHaHTOB pEIICHHs, BBHIOOp Hambolee
TOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEN0BATENbCKUI HHCTPYMEHT TO3HAHMS;
MIPOBOJAUTH [0 CAMOCTOSITENILHO COCTABJIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, & TAKXKE BBIJBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, UHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMANbHYIO (OpPMY  TPEACTABICHUS
uHoOpMaIlMl W WUTIOCTPUPOBATH peIIlaeMble 3aJa4dl  HECIONKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX TaEMON TEMBI U
BBICKA3bIBaTh WU, HAIlCJICHHBIC Ha pEUICHUE 3aJaud M TMOAACp)KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyKMBaTh pa3IMYMe U CXOACTBO MO3UIIHIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
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nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIEIOBAHUS, IPOEKTA);

MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHAUBHUIYaJIbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYECKON MPOOTIEMBI;

MIPUHUAMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATH JECUCTBUS
no e€¢ JOCTIKEHMIO: paclpelensTh poiau, OO0CYXKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIIO/ICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pPEIIeHUMN
Tpynmom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUECKON 3a1auul WK
IUTAHAa HMCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ N3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(¢u3MYEeCKOro MCCIEAOBaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro uejaoBeKa B X0/I€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIbBTATBI

K koHIy 00yueHus B 7 Kkjacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:
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UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOMINECS COCYbL;

paznudath sBiacHUs (auddys3us, TEMI0BOE IBIKECHUE YaCTHI] BEIICCTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEPLHUS,
B3aHUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUs], TIepe/iaya AaBICHUS TBEPABIMU TEIAMHU, KUJKOCTSIMU U ra3aMu,
aTMOC(epHOE MaBliCHWE, IUIABaHHWE TEJ, MPEBPAIICHUS MEXaHHMYECKOU
HHEPIruM) MO ONHCAHUIO UX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHSHUE
aTMOC(EPHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]1a4y B YUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BeIUIMHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEMsI, Iy Th,
CKOPOCTh, CPEJIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tena,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
cuja, MEXaHW4eckas padoTa, MOIIHOCTb, IJIEUO CHJIbl, MOMEHT CHJIbI,
KOO PUIIMEHT TOJIE3HOTO JEHCTBUS MEXAHU3MOB, KHHETHYECKas W
MOTEHUHUAJIbHASL JHEPTUsi), MpPU ONUCAHUU TMPABWIBHO TPAKTOBATh
(bu3MYeCKUil CMBICI UCTIOJIB3YEMbIX BEJIMYHUH, UX 0003HAYCHUS U €AUHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKyI0 BEJIUYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
WCIIOJIB3Ys TpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJoka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYeCKOU
DHEPruM, MPU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMAaTHYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJIICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHU, (PU3NIECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;
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pemiaTth pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHbl H
dbopmyIbl, CBs3bIBatONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BETUYUHBI B (DOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JlaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH TMOMOUIU
(bU3UYECKUX METOIOB, B OTIMCAHUH UCCIICIOBAHUS BBIJICTSATH IPOBEPSIEMOE
MPEANOoJIOKEHUE (TUOTE3Y ), pa3IudyaTh U UHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yNbTaT, HaXOJWTh ONIMOKKA B XOJE ONBITA, JeJaTh BBIBOJBI IO €TO
pe3yabpTaram;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
(bU3UYEeCKUX CBOMCTB TeN: (HOPMYIUPOBATH TPOBEPSIEMBIC IPEATIONOKCHHS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO0 000PYI0BaHUs, 3aIIUChIBATh X0/
orbITa U (OPMYITUPOBATH BHIBO/IBI,

BBITIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSAHUS, BPEMEHH, MacChl Tela,
00BéMa, CHUJBI M TEMIEpaTyphl C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U(@POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTU U3MEPEHHI;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCMHOJb30BAHUEM TNPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JABUXKYIIETOCS T€Ia OT BPEMEHHU JABUKEHUSI TEJa, CUITbI TPEHUS
CKOJBKEHHUSI OT Beca Teja, KauyecTBa OOpabOTKH MOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAX COMPUKOCHOBEHHMS TEJI, CHIIbI
YOPYTrOCTH OT YJJIMHEHHUsI MPYKUHBI, BBITAJIKUBAIONICH CUIIBI OT 00BhEMaA
MOTrpyKEHHON YacCTH Tejla U OT IUIOTHOCTH XKHUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIYOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYMH B BHJIC
MPEIOKEHHBIX TaONMUIl W TpaduKOB, AeNaTh BBIBOJBLI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEHUS (U3NYECKUX BEIUMYUH (IIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TEJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/IyXa, BBITAJKHUBAIONIAsl CHUJa, JCUCTBYIOIIAas Ha TOTPY)XEHHOE B
KUJIKOCTh  TeJOo, KOA(DPUIMEHT TMOJE3HOr0  JIEUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIelysl MPEIJIOKEHHON HHCTPYKIIMU: TPU BBITIOJTHEHUU
U3MEpPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKN 0€30MaCHOCTH TP paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;
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yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYylbl, OapoMerp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepU30BaTh MPUHLMIBI JIEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
HNOJUIMIIHUKY, YCTPOWCTBO BOJOIPOBOZAA, TUIAPABINYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
0 CBOICTBaxX (PM3HUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbs M COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOILEH Cpefie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHU C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW M TyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS HNPOTUBOPEYUBOM WM MOMKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHU, CIIPABOYHBIE MAaTEPUaIbl, PECYpPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIMU (HU3HUECKOTO COJEP)KaHUS, B TOM
YHClie MyOJINYHO JIeJIaTh KPaTKUE COOOIICHHS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBAaHUM, MIPU 3TOM I'PAaMOTHO HCIIOJIb30BATh M3YyUEHHBIH
NOHATUWHBIN anmapaT Kypca (U3HKH, CONPOBOXKAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pachpenenaTh
0Os13aHHOCTH B TpPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJayaMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JEMCTBMI, aJ€KBaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTpPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSl YMEHUIA:

MCIMOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTANINYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSsS JSHEPIUs, TEIUIOBOW JBUraTellb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUHN 3apsil, DIEKTPUUECKOE MOJIE, IIPOBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
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pas3inuath SBJICHUS (TEIUIOBOE paCUIMPEHUE M CKaTHE, TeIllonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWJUIAPHBIE SIBJICHUS, HCHapeHUeE,
KOHJIEHCAIUsl, IUIABJIEHUWE, KpUCTauIn3anus (OTBEepAEeBaHUE), KHUIICHHE,
TerIonepeaaya (TEeTIOMpPOBOAHOCTb, KOHBEKITHS, U3ITy4YEHHE),
AIEKTPU3ALUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCIHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINUCAHUI0 MX XAPAKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKPYXaIoleM MHpEe, B TOM uucie (U3UYECKHE SBJICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUIIPHBbIC SBICHHUS B TPUPOJE,
KpUCTAJUIBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moarcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CUSIHUE, MPU 3TOM [EPEBOJUTHh MPAKTUYECKYIO 33/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKHUE SBICHUS, UCIIOJIB3YS
dbu3nyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJIbHAas TEIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa
IJIABJICHUSI, yJEJIbHAas TeIUIoTa MapooOpa3oBaHusl, ylelibHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJICKTPUUECKUH 3apsi, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJIECHHWE MPOBOIHUKA,
yeIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta M MOIITHOCTH YJEKTPUIECKOTO
TOKa), MpPU OMHCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, 0003HAUYCHUS U €TUHUIIBI (PU3UIECKUX BEITUUHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIMYUHAMH, CTPOUTH TpaduKyd H3yUYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M MPOIECCHI,
UCIIOJIb3YsS OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOopUu
CTPOCHHS BEIIECTBA, MPUHILUIN CYNEPHO3UIMU MOJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMS 3apsja, 3akoH OMa Jyis ydacTka LeMH, 3aKOH
Jxoyns—JleHna, 3aKkoH COXpaHEHUsI SHEPTUH, IIPU STOM J1aBaATh CJIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA U 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;
OOBSICHATh (PU3MUECKHUE MPOLIECChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ OMopod Ha 1-2 W3Y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
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pemarh pacuéTHble 3amadyd B 2-3 JCHCTBUA, HCMOIL3YyS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONUE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajm3a
YCIIOBHUS 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISABISITH HEIOCTATOK
JTaHHBIX NI peUIeHWsl 3aJadd, BBIOMPATh 3aKOHBI W (QOPMYIIBI,
HEOOXOaUMbIe Ml €€ pelleHHs, NPOBOAWTH pPAacu€Thl W CPaBHUBATH
MOJTy4YeHHOE 3HaUCHUE (PU3NICCKON BETUIMHBI C U3BECTHBIMU JTAHHBIMU,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO pEHIUTh TPU OMOIIH
(GU3MYECKUX METOOB, HCIIOJB3YS OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTH TOPSIKA
MIPOBEICHUSI HCCIICIOBAHUS, I€TIaTh BHIBOIBL;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
(bU3UYEeCKUX CBOMCTB TeJ (KaMWLUIIPHBIC SIBJICHUS, 3aBUCUMOCTh JTaBJICHHUS
BO3/lyXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MPH HU3IYYEHUHU OT LBETa H3Iyyaromed (MOTJIONIAroIIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJIBI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, OJJICKTpHU3allMs Tel U B3aUMOJCHCTBUE
NEKTPUUECKUX  3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisi MArHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJABUTATENI TMOCTOSHHOTO TOKa): (GOpMYyJIUpOBaTh
MIPOBEPSIEMBIC MPEONIOKECHHS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
00Opy0BaHUSs, OMMUCHIBATH XOJT OTIBITA U (HOPMYJIUPOBATH BHIBOIHI,
BBITIOJTHATH MIPSAMBIC U3MEPECHHS TEMITEPATypPhl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3MlyXa, CHJIBI TOKA, HAMPSOKEHUS C HWCIOIh30BAHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3WYECKUX BEIMYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIPYrol C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, ITUIOMIAJHM TOMEePEYHOTrO
CEUCHHS U Y/ICIBbHOTO CONPOTHUBIICHUS BEUIECTBA MPOBOJIHHUKA, CHUJIbI TOKA,
UIYIEro uepe3 TMPOBOJHHMK, OT HANpPsDKEHHsT Ha  MPOBOJHUKE,
UCCJICIOBAHUE TIOCIEOBATEIIBHOTO ¥ MapajUIeIbHOTO  COCIMHEHHM
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPCHHUsI, CICAys NPEIIOKCHHOMY IIIaHy, (DUKCHUPOBATH
pe3yAbTaThI TOJIYICHHOM 3aBUCUMOCTH B BHJI€ TAOJIHII U TpapUKOB, TeIaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHNUS,

MPOBOJIUTh KOCBEHHBIC W3MEpeHUsS (PHU3NYECKUX BeaWYMH (yaelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBIEHUE TMPOBOJAHMKA, paboTa W
MOIIIHOCTh 3JICKTPUYECKOTO TOKA): TJIAaHUPOBATh H3MEPEHUs, COOUpPAThH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON WHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHEI;

COOJII0/IaTh MpaBUJia TEXHUKN 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;
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e XapaKTEepPU30BaTh TMPUHIUIBLI JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM UUCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, TapOBasi TYypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUUYECKOW DSHEPIrHH, HSIIEKTPOOCBETUTENbHBIE TNPUOOPHI,
HarpeBaTelIbHble  AJIEKTpOnpuOoOpbl  (IIpUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

e pAacmo3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOICTBA U HU3MEPHUTEIbHBIC
PUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CroOpaHws,
AIIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUUYECKUX LEmen ¢
MOCIIEI0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 2JIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

e TMPUBOAUTH MpUMEpPHl  (HAXOAUTh HHPOpPMAIMIO O  TIPUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HM JIJ1s1 obecrieueHusi 0€30MacHOCTU Mpu oOparieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS U COOTIOICHHS] HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIEH Cpefie;

e OCYIIECTBIATh MOUCK HWHMOpMAIMU (DUIUYECKOTO COACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOJTHUTEIHHBIX ICTOYHUKOB BBIJCISITH HHPOPMAIIHIO, KOTOPAs SIBISETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

e HCIIOJH30BATh MPHU BBIMOTHECHUH yYEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu VHTEepHeT, BIaAeTh MNpUEMaMH KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co37aBaTb COOCTBEHHbIE NMUCbMEHHbIE U KpaTKHUE YCTHBIE COOOIICHMS,
0000mass wHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHusl, B TOM YHCJIE MMyOJIMYHO MPEACTABIATH PE3yIbTaThl TPOCKTHON
WJIM UCCTIE0BATENIbCKOM e TEILHOCTH, TIPU ITOM TPAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUJICHUE TIPE3CHTAIINCH;

e TPU BBHINIOJIHCHUH YYCOHBIX TPOCKTOB W WCCICAOBAHUN (DU3NICCKUX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHUH C
MOCTaBJICHHBIMU 33J]Ja4aMH, CJICUThH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUNA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
NEeATEILHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISSE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e HCIOJBH30BAaTh TMOHATHUS: CHUCTEMa OTCU€Ta, MarepuajgbHas TOYKa,

TPaeKTOPHs, OTHOCUTEIHLHOCTh MEXAHWYECKOTO MBIKCHHS, Jehopmarius
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(ympyrasi, IjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOoeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJNIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUsI M TOTJIONIEeHU, alib(pa, OeTa- U ramMMa-u3IydeHus,
U30TOIIBI, SIZICPHAS] DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aHUMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIOro CBETa B
CHEKTP M CJOXKEHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JIyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpy’XalleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBHI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEHCTBUE PAAUOAKTUBHBIX W3JIYYEHUA Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IpHU3HAKK) (PU3NYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHas CKOPOCTh Tejla IpHu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOUIIHOCTb, NOTEHIMAJIbHASI SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPTUsl, TOJIHASI MEXaHUYECKasi SHEPTHUsL, TIEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTA TOHA,
CKOPOCTh CBETa, IMOKa3aTejab MPEJIOMIIEHUS Cpebl), IPU ONHCAHHUH
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0003HaueHUsI W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTbH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHLIMI CYNEPHO3UIMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPaXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOIO U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBJICHHM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHU),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUUMHBI: HA
OCHOBE aHaJIM3a YCJOBHS 3aJ]aui 3alKChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE [UISl PEIIECHUs, IPOBOJUTh pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMIOB, HCIONB3yS OMHCAHUE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHHE, OICHUBATh MPABHIBHOCTh MOPSIAKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOJNUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OTMpPEeeIiss
CpelHee 3HAaYeHUEe Uu3MepseMOold BeNIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO PUOOpA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU
pPaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HaydaJbHOW CKOpPOCTH, Iepuoja
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KOJICOaHWI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEeHHUs CBeTa OT yria MaJCHUs W yria MPEIOMJICHHs OT yIJia
NaJcHNs): IUIAHUPOBATh HCCIICNOBAaHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3HYECKUX BEIMYMH B BUAC TaOMUI] U TpadUKOB, NeJaTh BBIBOIBI 11O
pe3ylibTaTaM HCCIe0BaHNUS;

IPOBOJNTH KOCBEHHBIC W3MEpEHUs (U3MYECKUX BEIWYUH (CpeIHsA
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBHKCHHH, YCKOPECHHE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAsS
CWia coOWparomeld JHWH3bI, pPaJANOAKTHBHBIM (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPEHUs, CIeaysl MPEIJIOKEHHONW WHCTPYKIIMHU, BBIUUCISATH 3HAUYCHHE
BEJIUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YIbTAThl C YUYETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBeTa, JTy4, TOHKAas JIMH34, TUTaHETapHass MOJIeNTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh NPUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUA (B TOM YHCIE:
CIUAOMETP, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHUE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pusnmyeckue
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
peleHur  y4eOHO-TIPAaKTUYECKUX  3aJady, ONTHYECKHUE CXEMbl JIIA
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MYECKUX 3HAHWUKW B TIOBCEIHEBHOM
KU3HH JIJIs oOecriedeHnusi 0€30MMacHOCTH MPU oOpaIeHuH ¢ mprudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpele;

OCYIICCTBJIATh TOUCK WHGPOpMANHK (U3HNUECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI TIOMCKOBBINA 3apOC, HAXOAUTH
MyTH OTNPEACIICHUS IOCTOBEPHOCTU MOJTYYEHHOW MH(POPMAIIUA Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;
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e HCIOJIB30BATh MPH BBHIMOJIHEHUH YYEOHBIX 3alaHUil HAYyYHO-TIOMYJIPHYIO
JAUTepaTypy (GU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUAIIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMaMU KOHCIIEKTHUPOBAaHUS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO37aBaTb COOCTBEHHbIC NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEN0BATENbCKOM
NEATEIBHOCTH, IIPU O3TOM TI'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro paszfena (U3HKH U CONPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel C y4&ToM O0coOeHHOCTEeH ayauTOpUu
CBEPCTHHKOB.

TEMATHUYECKOE INTAHUPOBAHHUE

Tematuueckoe IUIAaHUPOBAHUC 110 (1)1/131/11(6 JJIs1 7-9 KJIacCOB COCTaBJICHO C

ydeToM pabodeil mporpaMmMbl BocriuTaHus. BocnuTaTenbHblil MOTeHLIMAN JaHHOTO
yu4eOHOro nmpeaMeTra O0O0€CleYMBaeT pealu3alUio  CIEIYIOMIMUX  IEJIEBbIX
IpUOpPUTETOB BocnuTaHus oOydaromuxcst OOO:

1.

Pa3BuTHEe 1EHHOCTHOTO OTHOIIEHUS K TPyAy KaK OCHOBHOMY CIIOCOOY
JOCTHKEHHS )KU3HEHHOTO OJIaromoay4yus 4ejoBeKa, 3aJI0Ty €ro YCIEIIHOTO
po(heCCHOHATFHOTO CAMOOTPECIICHNS W ONIYIICHUS YBEPEHHOCTH B
3aBTpAIIIHEM JHE.

Pa3BuTHe 1IEHHOCTHOrO OTHONIEHUS K cBoeMy OTeuecTBy, CBOEH Majiol u
Oonbioil PoguHe kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U MO3HAJ MEpBbIE
pPaZioCcTH M HEeyJauu, KOTopas 3aBelllaHa eMy MpeJKaMU U KOTOPYIO HY>KHO
obeperars.

Pa3BuTHe 1IEHHOCTHOTrO OTHOLIEHHS K MPUPOAE KaK MCTOYHMKY >KM3HU HA
3emiie, OCHOBE CAaMOI0 CE€ CYIIECTBOBAHHUSA, HY)KIAIOLIEHCS B 3alIUTE U
MOCTOSTHHOM BHMMAaHHUHU CO CTOPOHBI YEJIOBEKA.

Pa3BuTHE 1IEHHOCTHOTO OTHONIEHUS K 3HAHUSM KaK WHTEIUIEKTyaJbHOMY
pecypcy, oOecrneuuBarolieMy Oynayliee 4YeloBeKa, Kak pe3yJbTary
KPOTIOTJIMBOTO, HO YBJIEKATEILHOTO Y4EOHOTO Tpyaa.

Pa3Butne mHTEpeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
buznyecKoil HayKH; EHHOCTHOTO OTHOIICHHS K JOCTH)KEHUSIM POCCHICKIX
YUEHBIX-(PUBHUKOB.
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7 KJIACC

Ne KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue K 0 (bpoBbIe)
Pa3/IeIoB U TeM Be OHTPO paKTHnue |\

JIbHbIE CKHe odpa3oBaTe/bHbIE
NPOrpamMMblI ero
padoThI padoThI pecypchl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DU3IKA - HAVKA O bubnuoreka [IOK
11 YK 2 https://m.edsoo.ru/7f41
Tprpoze 6194
bu6mmoreka [JOK
1.2 OU3NIECKUE BETUYNHBI 2 1 https://m.edsoo.ru/7f41
6194
. bu6mmoreka [IOK
13  Eerecrsennonayumbii 2 1 https://m.eds00.ru/7f41
METO/T TIO3HAHMS
6194
Utoro no pazneny 6

Pa3znen 2. [lepBoHayaibHble CBEJeHUS 0 CTPOEHUHU BellleCTBA

bubmuoreka [JOK
2.1 CrpoeHue BemiecTBa 1 https://m.edsoo.ru/7f41
6194
JIBmokeHue u bubmuoreka [JOK
2.2 B3aMMO/ICHCTBUE YACTHI] 2 1 https://m.edsoo.ru/7f41
BellleCTBA 6194
ArperatHble COCTOSIHUS bubmorexa LJOK
2.3 2 1 https://m.edsoo.ru/7f41
BEIllECTBA 6194
Uroro no pazaeny )
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tej
bu6mmoreka [IOK
3.1 1\/1[3::::;:“06 3 https://m.edsoo.ru/7f41
b 6194
bu6mmoreka [IOK
3.2 nepuus, macca, 4 1 https://m.edsoo.ru/7f41
IIJIOTHOCTH
6194
bu6mmoreka [JOK
3.3 Cuita. Bunsr cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro mo pazaeny 21

Paspnen 4. /laBiieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB

4.1

Hasnenue. [lepenaya
JaBJIEHUS TBEPIBIMU
TelaMU, KUAKOCTSIMU U
razamu

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41
6194
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bu6mmoreka [JOK

4.2 JlaBiieHHE )KUAKOCTH 5 https://m.edsoo.ru/7f41
6194
bubmuoreka [JOK
4.3 ATtMochepHoe 1aBiIeHHE 6 https://m.edsoo.ru/7f41
6194
JleticTBUE KUIKOCTH U bubmuoreka [JOK
4.4 rasa Ha IOTpy>KEHHOE B 7 1 3 https://m.edsoo.ru/7f41
HUX TEJO 6194
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bubmuoreka [JOK
5.1 PaboTa u MOIIHOCTH 3 1 https://m.edsoo.ru/7f41
6194
bubmuoreka [JOK
5.2 [IpocTeie MexaHU3MBI ) 1 https://m.edsoo.ru/7f41
6194
bubmuoreka [JOK
5.3 MexaHuyeckasi SHeprus 4 1 1 https://m.edsoo.ru/7f41
6194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 [TPOTPAMME
8 KUIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
Ne  HammenoBanme
KonTpo Ipakruye  (uudppoBbIe)
n/  pa3iejioB U TeM Be
JIbHBIE CKHe o0pa3oBaTejibHbIE
n NMPOrpaMmblI ero
padoThI padoThbI pecypcbl
Paspnea 1. TenioBble siBaeHUs
CtpoeHue u cBoiicTBa bubmiorexa LJOK
7 https://m.edsoo.ru/7f41
BeIleCcTBa 81ce
bu6nuoreka [IOK
1.2 TenoBbie po1ecChl 21 1 ) https://m.edsoo.ru/7f41
8lce
Hroro o pasneny 28
Pa3znea 2. DiiekTpuyeckrue 1 MArHUTHbIE SIBJICHUS
DIIeKTPUUYECKHE 3apsiIbl. bubnmoreka [JOK
2.1 3apspKeHHbBIE Tea U UX 7 1 1 https://m.edsoo.ru/7f41
B3aNMOJICHCTBHE 81ce
(T ——— bubmuorexa [JOK
2.2 . 20 1 7 https://m.edsoo.ru/7f41
AIEKTPUYECKUH TOK 81ce

29



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

but6mmoreka [IOK

2.3 MarHuTtHbIC SIBJICHUS 6 1 15 https://m.edsoo.ru/7f41
8lce
bu6nuoreka [IOK
DJICKTPOMATHUTHA 4 https://m.edsoo.ru/7f41
MHAYKIHA 81ce
Hroro mo pazaeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 145
YACOB I10 [TPOT'PAMME '
9 KJIACC
Ne  HammenoBanue KosimyecTBo yacos DJIeKTPOHHbIE
n/ pa3aesioB U TeM Be Konrpo Ipakruye  (uudposeie)
I NporpaMmMal ero JbHbIE CKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHudeckoe bubmuoreka [JOK
11 JIBIDKCHHE U CITOCOOBI 10 1 https://m.edsoo.ru/7f41a
€ro ONUCAHUS 4a6
bubmuorexa [JOK
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a
4a6
bubmuoreka [JOK
13 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a
4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 Mexanuueckue 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHus 4
4a6
bu6mmoreka [IOK
2.2 g/ée);aHquCKHe BOJIHBL. 8 1 3 https://m.edsoo.ru/7f41a
y 4a6
Hroro no paszneny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJI¢ M 3JICKTPOMArHUTHBIC BOJIHDBI

SHCKTpOMaI‘HI/ITHOC
IIOJIE 1
SJICKTPOMArdHuTHBIC
BOJIHBI

3.1

Hroro no pazneny
Pa3znea 4. CBeroBbIe sIBJIeHUSA

3aKOHBI
pacmpocTpaHEHHs CBETa

but6mmorexa [IOK
https://m.edsoo.ru/7f41a
4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
4a6
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JIMH3EI ¥ OITHYECKHE

bu6mmoreka [JOK

4.2 6 3 https://m.edsoo.ru/7f41a
npubopHI 436
bubmuoreka [JOK
4.3 Pasnoxcenue Genoro 3 2 https://m.edsoo.ru/7f41a
CBETa B CIEKTP 436
Hroro mo pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
Hcnyckanue u bubnmoreka [JOK
5.1 [OTJIOLIIEHUE CBETA 4 1 https://m.edsoo.ru/7f41a
aTOMOM 436
Crpoenue aToMHOTO Eubmiorexa OK
5.2 6 1 https://m.edsoo.ru/7f4la
aapa 4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 1 1 https://m.edsoo.ru/7f41a
4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAI0IIM I MOTYJIb
I1
oSobene conepara BuGmorera 11K
6.1 P 9 2 https://m.edsoo.ru/7f41a
Kypca ¢usuku 3a 7-9 426
KJ1acc —
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO 3 27
YACOB I10 [TPOTPAMME 102
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