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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO o0OIIEro o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON HPOrpaMMbl, NMPEJICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (enepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCS W OpraHu3alyi0 H3yYeHHUS
(Gu3MKM Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mo ¢usuke yyuThIBaroTCA
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzaunuu TpeboBanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaET paclpeiesieHue yueOHOro Marepuania
1o rogam o0yyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PAaCTHBIX OCOOEHHOCTEH 00yUYarOIMXCSl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IEJbI0 OKa3aHUA METOIUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TIOCKOJbKY (U3nMdYecKkne 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, Ouosioruedd, acrpoHoMuerd u GUIHIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBiIsieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

® Hay4YHO OOBSACHSTH SIBICHUS;

® OLCHUBATH U IOHMMAaTh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

® UHTEPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  HAYy4YHbIE
JI0Ka3aTeabCTBA ISl IOJYYEHUS BBIBOJIOB.

enn w3yuenuss ¢GU3NKKM HA YPOBHE OCHOBHOTO o0mero oOpa3oBaHHs
onpenenensl B KoHuenmuu mnpenonaBanus ydyeOHoro mnpeamera «@Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne T1K4BH).

Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIHUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIeIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEJCTABICHUA O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCcCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PU3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOT'O

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs peICHHUEM CIICAYIOINIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEUIINX pacuyETHBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel HU3NIECKOro COAEp’KaHus,
BKJIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
¢ (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus oTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEZEI0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAeIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTANTbHBIX 33JlaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SBnenus npuponsl. dusznueckue sABICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npuOopsl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHULL.

Kak ¢wusuka u japyrue ecrtecTBEHHble HAayKHM HU3Yy4alOT MPUPONY.
EctecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUJIOBbIC, DJICKTPUYECKHE, MAarHUTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnueckre TpuOOPHI U MpOoLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeIECHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.
N3mepeHne paccTOSTHUM.

N3mepenue 06bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

NSNS

N3Mmepenune Ttemmeparypbl MpU MOMOIIM >KUJKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.
6. IlpoBeneHue HccleNOBaHMS MO MPOBEPKE THUIIOTE3BI: AAITBHOCTH IMOJIETA
IapyiKa, MyIIEHHOTO0 TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BBHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CtpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenue dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe mBmwkenwe, nuddys3us. BzammomericTBue YacTHIL
BEIIECTBA: MPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(kpucTayuiMdyecknx) Teia. B3auMocBsS3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OCoOCHHOCTH
arperaTHbIX COCTOSSHUUA BOJIBI.

Jemoncmpayuu.



1. HaGmonenre OpOyHOBCKOIO JIBUKEHHUS.

Ha6monenue nuddysuu.

3. HabGmogenue  sBneHui,  OOBACHAIOIIMUXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAaHUEM YACTHI] BEI[ECTBA.

N

Jlabopamopnuie padbomot u onvimot.

1. Ouenka jguameTpa aromMa METOAOM psAOB (C  HMCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 10 HAOJIIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SBnenne wHepUMU. 3aKOH HMHEPIMU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHKa B3auMojieicTBusl Ten. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBI€HUE TATOTEHHS U CHIIA
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPaBJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepenne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenue siBieHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TElL.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

CrnoxeHue cuil, HallpaBJIEHHbBIX 10 OJJHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. Onpenenenue CKOpPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHsI OpycKa WM IMIapuKa Io

ok whE

HAKJIOHHOM TNTIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO TEIA.

4. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (Aedopmariun)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.



Paspnen 4. /laBieHue TBEPABIX TeJl, dKMIKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpUuuuHBI CyIIECTBOBAHUS
BO3AyIIHOM 00osouku 3emiu. OnbiT Toppuuennu. M3mepenue arMochepHOro

JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBlIEeHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.
JleificTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.
Jemoncmpayuu.

o0k wnE

o ~

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHUs KUIKOCTBIO U Fa30M.

CooOmatoruecs cocybl.

I'mppaBnnueckuii mpecc.

[IposiBnenue neicTBus aTMOCPEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B
YKUAJIKOCTb YaCTH Tela.

OmnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JEHCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKMBAIOIIECH  CHUIIBI,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH T€JIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi paboTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHue npaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W NOTEHUMANbHAs DHEPTHS.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBM)KCHHH TeJa

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. WccnenoBanue ycioBHil paBHOBECHS pbluara.
3. M3mepenue KII/] HakTOHHON MIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHHS] MEXaHUUECKOU SHEPTUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE sIBJIeHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHncamus. Mcmapenwe. Kunenme. YnmenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y ebHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.



HaGmtonenne OpoyHOBCKOTO JIBUKEHUS.
Ha6monenue nuddysuu.
HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.
N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.
[IpaBuinia u3mepeHus TemMnepaTyphl.
Buabl reronepenaymn.
OxnaxxeHue Npyu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
10.CpaBHeHUE TETIIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
11.Habnronenue KUumneHusl.
12.HaGntoieHre MOCTOSIHCTBA TeMIEpaTyphl IPH TUIABICHUH.
13.Mojaenu TEIUIOBBIX ABUTATEIIEN.
Jlabopamopnuvie padbomot u onvimot.
1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.
2. OmBITHI IO BBIPAIIMBAHUIO KPUCTAIIJIOB MIOBAPEHHOW COJIM MIIM caxapa.
3. OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpenesneHue AaBIeHUS BO3AyXa B OAJIJIOHE MITIPUIIA.
5. OnbITBl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh [JAaBIICHHMS BO3AyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.
6. [IpoBepka runoTe3sl JMHEHHONW 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KUKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
/. Habnrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tella B pe3ysbTare
TEIUIoNepeaaur U paboThl BHEIIHUX CHII.
8. UccnenoBanue sBiICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJIOAHOW U
ropstaei BOJBI.
9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOAOW  TpHU
TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM HUITUHAPOM.
10.Omnpenenenre ynenpHON TEITOEMKOCTH BEIIECTRA.
11.UccnenoBanue mpoiiecca UCIApEHUs.
12.OnpeneneHne OTHOCUTEILHON BIIaKHOCTH BO3IyXa.
13.0Omnpenenenre yneabHON TETUIOTHI MJIABICHUS JIb/IA.
Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauusi Ten. [[Ba poaa snekTpuueckux 3apsiaoB. B3aumoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsSI0B U PACCTOSHUS MEXTY TeIaMu).

SAEE A .
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Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULUHU FIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIeMCTBUSA AJIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locnenmoBaTenbHOe W MapajUiesIbHOE — COEJUMHEHUE
ITPOBOJTHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3ammoneicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoOe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoJABUraTelb MNOCTOSIHHOTO TOKa. Vcmnoib30BaHHWE BIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
NcToyHMKN NOCTOSHHOTO TOKA.

. JlelicTBUS 3IEKTPUUECKOTO TOKA.

10 DNEKTPUUECKUN TOK B KHJIKOCTH.

11.T"a30Bblii pa3psia.

12.3mepenne cuiibl TOKa aMIIEPMETPOM.

13.M3MepeHne 3IeKTPUIEeCKOT0 HAMPSKEHUS BOTBTMETPOM.
14.Peoctar u Mara3uH CONPOTUBICHUIA.
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15.B3aumoieiicTBHE MOCTOSTHHBIX MAarHUTOB.

16.MonenupoBaHue HEBO3MOKHOCTH Pa3/eJIeHUs MOT0COB MarHuTa.

17.MonenupoBaHuE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0OmnbIT DpcTena.

19.MaruuTtHOe 1oJje Toka. DIEKTPOMArHHUT.

20./leiicTBME MarHUTHOTO MOJISl HA MPOBOJAHUK C TOKOM.

21.2neKTpoABUTaTENb MOCTOSHHOIO TOKA.

22.ViccienoBaHue sSIBICHUS JIEKTPOMArHUTHON WHIYKIIUH.

23.0mnbiThl Dapajes.

24.3aBUCUMOCTh HANpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHUS.

25.271eKTpOTreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1. OnpiTel MO HAOMIONCHUIO DJICKTPU3AIUMK Tel WHAYKIMEH W TIpH
COTNIPUKOCHOBEHHH.

2. WccnenoBanue JEUCTBUS DIICKTPUYECKOTO TIOJS HA TPOBOJHUKU U

JTUDJICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepeHue u peryinrpoBaHue HAMPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, HAYIIETO 4Yepe3 pe3UCTOp, OT

COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OIBbITHI, JTEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUUYECKOTO
COMPOTHUBJICHHUS TMPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAJAN IONEPEUHOTO
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CEUCHMS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUW TIPH  IMOCIEI0BATEILHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

9. IlpoBepka mpaBwia AJIS CHJIBI TOKa MPU MapaieIbHOM COCIUHEHUU
PE3UCTOPOB.

10.Onpenenenne pabOThI AESKTPUUSCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.OnpeneneHre MOUIHOCTH  DJIGKTPUUECKOrO TOKA, BBIJACISIEMOM Ha
pe3ucrope.

12.VccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

13.0Ompenenenue KIIJ[ nHarpeBaTens.

14.UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.3ydyeHre = MarHUTHOrO TMOJsi  MOCTOSIHHBIX ~MAarHUTOB MpPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

16.HccnenoBanue nedCTBUS SICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17.0nbITBl, JE€MOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKd C TOKOM M MarHuTa OT CHJbl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18.M3yuenue neicTBUSI MarHUTHOTO MOJISI HA TPOBOJAHHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHue padoThl JJIEKTPOABUTATEIS.

20.U3smepenne KIIJI anekTpoaBUTraTeabHON YCTaHOBKH.

21.0mbITBl MO HCCIEJOBAaHUIO SIBJICHUS OSJEKTPOMATHUTHON WHIYKLHUU:
UCCJIEIOBAaHWE HM3MEHEHUU 3HAYEHUS W HAaNpaBJICHUS HMHIYKIIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOr0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoJiuHEHoe JBwkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsorii 3akoH HptotoHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNEepIIO3UIUHU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOnroeHrie MEXaHUYECKOTO JIBHXKEHUS! TeJla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.
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8.
9.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

10.Ilepenaya ummnyibca Npu B3aUMOJICUCTBUH TEII.

11.TIpeo6pazoBanus SHEPTUU NTPU B3AUMOJICHCTBUH TEII.

12.CoxpaHeHne UMITyJIbca IPU HEYIPYTOM B3aUMOJICHCTBHH.
13.CoxpaneHne uMIysibca Ipu aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUMU.
14.HaGmnroieHre peakTUBHOTO JBUXKCHHS.

15.CoxpaHeHne MEXaHUYECKOM YHEPrUu IPU CBOOOHOM MaJICHUH.
16.CoxpaHeHne MEXaHMUECKON SHEPTUU NIPH JABUKEHUU TeJla MOJ IeHCTBUEM

PYKUHBIL.

Jlabopamopnuie pabomot u onvimot.

1.

©

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTHM MYTH OTHOCSATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHI CUITBI TPEHUS TIPH PABHOMEPHOM JBM)KCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10.Onpenenenue pabOThl CHIBI  YOPYrOCTHU TpU  MOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11.3y4denue 3aKoHa COXpaHEHUS YIHEPTUH.

Paznen 9. Mexannueckue Koj1e0aHUSA U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomme — kosneOaHud.  BolHyxneHHole — koneOanus.  Pe3zoHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIIBTPa3BYK.
Jemoncmpayuu.
1. HaOmronenne kosjeOaHM TeNl MOJ AECHUCTBHEM CHIBI TSKECTH U CHIIBI
yIIPYTOCTH.
2. HaOnronenue kosiebaHuii Ipy3a Ha HUTH U Ha TIPYKHUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4., PacnpocTpaHeHHe MPOAOIbHBIX U MOTIEPEUHBIX BOJH (Ha MOJIEIIN).
5. HaGmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. Ompenenenue 4dYacToThl M Tepuoja KoieOaHW MaTeMaTUYeCKOTO
MasiTHUKA.
2. OrmpezeneHne 4acTOThHI U Meproia KoJieOaHUu! MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TEpHOJIa KOJICOAHHM MOABEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. TIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITel, JEMOHCTPHUPYIOUIUME  3aBUCHMOCTh  Mepuoja  KojeOaHwid
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
/. VI3MepeHue yCKOpEeHHsI CBOOOHOTO MaJeHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
ANeKTpoMarHuTHeIX BoJH. Illkana »snexkTpomMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. VBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue cpeta. 3atMeHusa ConnHua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejeckomna. ['ma3 kak omnrThueckas cuctema. bIu30pykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. [Ipuanun geiictBus doToamnmapata, MUKPOCKOTA U TEIECKOTIA.
10.Mopnens rnasa.
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11.Pa3noxxeHue O€Ioro cBETa B CIEKTP.

12.TTonydenue 6e10ro cBeTa P CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. WccnenoBanue 3aBUCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJa
MaJICHUSI.

2. V3ydyeHue xapakTEepUCTHUK U300paKeHUS MPeIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEIOMJICHUS CBETOBOTO JIyda OT yIJia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. TlonyueHune N300pakeHUM ¢ MOMOILBIO COOMPAIOUIEH JIMH3BIL.

5. Ompenenenrie POKYCHOTO PAaCCTOSIHUS M ONTUYECKOM CHIIbI coOMparoen
JUH3BL.

6. OmbITHI 110 Pa3IoKEHUIO OEIOro CBETA B CIIEKTP.

7. OmbITBI MO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBanTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
sapa. Hykmonnas wmoxaens artomHoro snupa. Mzotombl. PapnoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sijep. CBsi3b Macchl W JHEpruM. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3nHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenue TpekoB B kamepe Bunbcona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

o0k wnE

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. UccnenoBanue TPEeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenwne paagnoakTMBHOTO (poHa.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYECHUU BCErO Kypca (PU3HMKH, a TAaKXKe IS MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Tpn m3y4eHNN TAHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METalpeIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  0OydeHUs, GopMHUpYyeTCs
€CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYKAIOIIEH TPUPOJIC U TTOBCEIHEBHON KU3HU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTHXKEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIE PE3yJbTaThl B

qacCTu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUIecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 0OCYXKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCIIPUSATHE JCTETUYECKUX KadyecTB (PU3UYECKON HAyKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAKHEUIIIEH COCTAaBJIAIONIEH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTU MpaBui O€30MacHOTrO IMOBEICHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pediekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTUBHOE Yy4yacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

® - MHTEpeC K MPAKTUYECKOMY U3YUECHUIO MPodeccuil, CBA3aHHBIX C PUBHKOM;

e /) IKO0JOrMYeCKOro BOCIIMTAHUSA:

® - OpHUCHTAallMid Ha TpUMEHEeHHE (U3UYECKUX 3HAHUU Ui pelIeHus 3ajad B
o0ylacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYXKAIOLIEH CPEIbI;

® - OCO3HaHHE TJIO0ATBLHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM M MyTeu ux
pelIeHus;

e 8) ajanTanuM K M3MEHSIOMIUMCH YCJOBHSIM CONHAJIBLHOW M NPHPOAHOM
cpeabl:

® - TOTPeOHOCTH BO B3aUMOJCHCTBUM TPU BHITIOJIHECHUU UCCICAOBAHUNA U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

® - T[IOBBIIIEHWE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

® - MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCie (POPMYIHPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

® - O0co3HaHUE AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

® - IUIAHUPOBAaHUE CBOErO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

® - CTPEMJICHHE aHAJIM3UPOBATH M BBISBISTH B3AaUMOCBS3HM MIPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

® - OICHKa CBOMX JCWCTBUM C YYETOM BIIUSHUS Ha OKPYXKAKIIYIO CpENy,
BO3MOYKHBIX TJIOOAQJIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIIEHU);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICCTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BHIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3MUeCKUX BETUYMH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3aayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB peElIeHHs, BbIOOp Haumbosee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nueckuii AKCIEPUMEHT, HeOONbIIOe HCCIAEAOBAHUE (PU3UUECKOTO
SIBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATETHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIIEA0OBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOCHl IIPH ITOUCKE U
orbope MH(pOpPMAlMKA WM JAHHBIX C y4E€TOM MPCIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMAJbHYI (OpPMY IMpEaCTaBICHUS
uHpOpMAIlM W WUIIOCTPUPOBATh peIlacMble 3aJaddl  HECJI0KHBIMHU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi ¥ MX KOMOMHAIUSIMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepualia, pe3ysbTaTOB Ja00pPaTOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U
BBICKA3bIBATh HJCU, HAIICJICHHbIC Ha PEIICHUE 3aJauyd M TOAJAepKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJICTBO MO3ULIUN;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OMNBITA
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM JI€ITENbHOCTH, OPTraHU30BbIBAThH JEHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M yU4EOHBIX CUTYalHsX, TPEOYIOIINX
JUTst petieHust GU3NIECKUX 3HaAHUI;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOAAaX MPHUHATHS  pelIeHUN
(MHOIUBHUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyMINeE, MPUHATHE pEelIeHUMN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YyU4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUS (HETOCTHIKEHHS) PE3yJIbTaTOB
JeSITEHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYallMid, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;



CTaBUTh ce€0s1 HA MECTO JPYIrOro YeJIOBEKa B XOJ€ CIOpa WM IUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
MPU3HABATH CBOE MPABO HAa OMIMOKY MPU pEelICHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKIACHUSAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYToro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJI30BaTh  TOHATHSA: (PU3MYECKUE ¢  XMMHUYECKHUE  SIBJICHMUS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeib, TUIOTE3a, CAMHUILI (PU3HUYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIASA
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPABIX TeN C 3aKPEIUIEHHOW OChIO
BpallleHMs], Tepejada JAaBlIeHUs TBEPABIMU TellaMH, S>KUJIKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOMIKNX JaHHOE (PU3NYECKOE SBICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpUpojie, JACUCTBHE CHJIBI TPEHUS B NPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO NaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHWE pPbIO, phIUuaru B
TEJIe YEeJIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B yUeOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) (PU3NUYECKUX SBICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, Cujla TpEeHud, [AaBieHue (TBEPAOro Tela, >KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOIIHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJbHAS DHEPrus), MpU ONHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYMH, HUX
0003HaYeHUsI W E€IUHULIBI (U3NYECKUX BEJIUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMYUHY C JPYTHMH BEIMYUHAMH,
CTPOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3UUYECKUE SIBICHUS M IPOLECCHI,
WCIIOJb3Ys TpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TPABHIIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHHMYeCKOn
SHEPruu, NpHU HTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa H
3aMUCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHUS, POLIECCHI U CBOWCTBA TN, B TOM YHCIIE
M B KOHTEKCTC CHTyallMid TPaKTUKOOPHEHTUPOBAHHOTO XapakKTepa:
BBISBJISATh PUYMHHO-CJICICTBCHHBIC CBS3H, CTPOUTHh OOBsICHEHHWE W3 1-2
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SABIICHUH, (PU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THbIE 3amadyd B 1—2 JeHCTBHS, WCIONB3ysS 3aKOHBI H
dbopMyIbl, CBs3bIBaKOIINE (DU3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh PU3NUYECKHE
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIC JIJIsi PEIICHUS 3aj]a4, OIICHUBATh PEAIMCTUIHOCTH
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEIIUTh MpPHU TMOMOIIU
(Gu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxkenue  (TUIMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3ysIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN  WIH
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHNUA,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
JIPYrol C WCIHOJIb30BAHUEM TMPSIMBIX HW3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIKYIIETOCS Tella OT BPEMEHW JIBIDKCHUS TeEa, CHIIBI
TPEHUs CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT IIJIOMAN COTIPUKOCHOBEHHUS TEII, CHIIBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIONMIEH CHUIIBI OT 00BhEMa
MOTPYKEHHON YacTH Teja M OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHUMOCTH



OT TUIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
TJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBAaTh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATE M3MEPEHUs, CIenys MPEIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEIJIOKCHHBIX Ta0IUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKMJIKOCTH M TBEPJIOTO Teia, CHJIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3JyXa, BBITAIKWBAKOIIAsS CWa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAYysd TNPEMIOKCHHOW WMHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUN COOMpaTh HDKCIIEPUMEHTAIBLHYIO YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE NCKOMOMW BEJTUYMHBL;

COOJIO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

yKa3bIBaTh NMPHUHIUIBI JICUCTBHS TPUOOPOB M TCXHHUYCCKHX YCTPOMHCTB:
BECBI, TEPMOMETp, JMHAMOMETP, COOOIIAIOIINECS COCYIbI, OapomeTp,
pBIYar, IOJBUKHBINA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh IPHUHIMIBI JIEHCTBUS W3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOH HACOC, ApEOMETP), HCIIOJIb3Yys 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUN M HEOOXOAMMBbIC (DU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPhl  (HaXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3WYECKUX 3HAHUN B TOBCEIHEBHOMN
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH MPH O0pallieHnu ¢ mpudopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUsS 3J0POBbS W COOJIIONCHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HAHUM © TyTéM CPAaBHEGHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpasi SBISAETCS MPOTHBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CHOPABOYHBIE MaTEepPHUAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOPMAITUU U3 OJHOU 3HAKOBOI CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBbIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UUECKOTO COAEPKAHUSA, B TOM
qyciae MyOJIMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUM, MPU O3TOM TPAMOTHO HCIOJIb30BATh
U3yYCHHbI TOHATHMHBIA anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYILJICHUE IIPE3CHTALUEH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEJOBAaHUN pacrpeiessTh
00s3aHHOCTH B TpYMIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonIy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEILIECTBA, KPUCTATUIMUECKUE U
aMmopdHble TeNa, HACBHIIICHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXHOCTH
BO3/1yXa, TeMIleparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIaTellb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TURJICKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuyaTh SBJICHUS (TEIUIOBOE PACHIMPEHUE M CXKaTUe, TEeIlonepesaya,
TEIUIOBOE€ PAaBHOBECHE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaada (TEnI0nmpOBOHOCTb, KOHBEKIIHS, W3JTy4YCHHE),
AJIEKTpU3alus TeJl, B3aUMOJCHCTBUE 3apsiiOoB, ACHCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBIICHHE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPHUPOJIC:
MMOBEPXHOCTHOE HATSHKCHUE W KaNWUISPHBIE SBICHUS B IPUPOJIE,
KpUCTaUIbl B TMpupoje, wuznydyeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKHe Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SIBJIEHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosiie 3eMiid, Jpeid MOa0COB, POJIb MArHUTHOTO MOJIS IS >KU3HU Ha
3emJie, OJISIPHOE CUSHHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWMCTBA (NMPU3HAKH) (PU3HUESCKUX
SIBJICHUIM;



® OIKCHIBATh U3YUYEHHBIE CBOMCTBA TENM U (PU3UUYECKUE SIBIICHUS, UCIIONb3Ys
dbu3nYeckue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUsl, KOJIUUECTBO
TEIUIOTHI, yJEJIbHAasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEILIOTa
IUIaBJICHMS], yJEeJIbHAas TeIJIoTa NapooOpa3oBaHMsl, yJeidbHAs TEIJIoTa
CropaHusi TOIUIMBa, KOA(QPUIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM
MAaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUU 3apsij,
CUJla TOKA, DJIEKTPUUECKOE HAINpSKEHUE, COMPOTUBIECHUE IPOBOJIHUKA,
yIEeTbHOE  CONpPOTHBJIEHUE  BELIECTBAa, paboTa W MOIIHOCTb
AJEKTPUUYECKOT0  TOKa), TPU  ONUCAHWUU  TMPABUIBHO  TPAKTOBAaTh
(bU3UYECKUM CMBICT HMCTOJb3yeMbIX BEJIUYUH, O003HAUCHUS U EAUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

® XapakTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W IIPOIIECCHI,
UCIIOJIb3ySl OCHOBHBIC TOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUH
CTPOCHHS BEIIECTBA, MPHUHIIUIN CYMNEPIO3UIIUU MoJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl ydacTka LENH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpAaHEHUsI DJHEPrud, TMpU OSTOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

® O0OBICHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA T€J, B TOM 4HCIE U B
KOHTEKCTE CUTyalUid MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTeEpa: BBISABIATH
IPUYUHHOCIIEICTBEHHBIC CBA3HU, CTPOUTH O0BsICHEHUE U3 |—2 JOTHYECKUX
aroB ¢ omopor Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THble 3aJadyd B 2-3 JEWCTBUS, HCHOJIB3Ys 3aKOHBl H
dbopMyIbl, cBs3bIBAOIINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJa4yd 3allUChIBAaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI W (HOPMYJIHI,
HEoOXOMUMBbIE ig €€ pelIeHHs, MPOBOJWTH PacyéThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C N3BECTHBIMU JTaHHBIMU;

® pacrno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO PEIINTh TPU TTOMOIIH
¢u3HUeCcKrX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
IPOBEPSAEMOE  MPEANOJIOKEHHUE, OLEHUBATh NPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIIEA0BAHHUS, N€TIaTh BBIBOBI;

® TMPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (U3NYECKUX SBICHUN  WIH
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT ero o0béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa H3JIydarouend (MOoriomaroen)



MMOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIMEPATyphbl KUIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJEKTpU3AlMs Tel M B3aUMOJEHCTBUE
ANEKTPUUYECKUX 3apsJ0B, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIU3alllsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO TOJS Ha TPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMArHuTa,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
pOBEpsiEMbIE MPEANOTI0KEHHSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py10BaHUS, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIHPOBATH BHIBO/IHI;
BBITIOJIHSITE ~ MPSAMBICE  U3MEPEHHUS  TeMIIepaTypbl, OTHOCUTEILHOMN
BJIQXKHOCTH BO3[yXa, CUJIbl TOKAa, HANpPSDKEHHUS C HCIOJIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB U JTaTUYMKOB (U3UYECKUX BEJIIMUYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOW BEJIMYUHBI OT
Ipyrod ¢  MCHOJB30BAaHHEM TMPSMBIX  HM3MEpEHUuN  (3aBUCHUMOCTD
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TOMNEPEUHOTO
CEUYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHME TOCIEAOBATEIBHOTO M  MapaJjIeIbHOIO  COEIUHEHUMN
IPOBOAHUKOB): TUIAHUPOBATH HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CIENys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNIaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIEA0BaAHUS;

POBOAUTh KOCBEHHBIE H3MEpeHUs: (U3MYECKUX BeNMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHUMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEIysl MPEIOKEHHON WHCTPYKIHMH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

coOmr01aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YYEHHBIX MPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmNHucaHusi (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JOMOB, TMHTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJITMETP, CUETUMK DIEKTPUUECKON BHEPruu, 3JIEKTPOOCBETUTEIbHBIE
npuOOPBI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (TPUMEPHI), ITEKTPUUECKUC
PEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHUS O CBOMCTBax (DPM3MYECKUX SBICHUNA M HEOOXOJMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOIMCTBA M HU3MEpPUTEIIbHbIC
npuOoOpbl MO CXeMaM M CXEMATHYHBIM PUCYHKaM (GKHIKOCTHBIN



TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, DJEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbI JJICKTPUUECKHUX
Iernel ¢ MoCaeA0BaTeIbHBIM U MMapajlIeIbHBIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB DJICKTPHUSCKHX TETIeH;
NPUBOIUTHL  TpUMEPHl  (HAXOauTh  WHGOpPMAIMI0O O  MPUMEPax)
NIPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYSCKUX 3HAHUH B ITOBCEIHECBHOU
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3I0POBBbSI W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpMAnuu (GU3HYECKOTO  COJACpPKAHUSI B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHCHUH YYCOHBIX 3aJlaHMH HAyYHO-TIOMYJISPHYIO
IUTEpaTypy  (PU3NYECKOTO  COJEp)KaHWs, CIPABOYHBIC MaTepHAaIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHUCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
06006mass wHOpMaKMIO W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMIPEACTABIATh PE3yIbTaThl
IIPOSKTHOW WJIM HMCCIIEIOBATCIbCKOW JEATECILHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapar Kypca (H3UKH,
COIPOBO’K/JIATh BBICTYIICHHUE MTPE3CHTAIINCH;

IPH BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCICAOBAHUN (HU3UUESCKUX
IPOIIECCOB PAaCIpPECNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIECHHBIMH 3aJadyaMU, CJIEIUTHh 3a BBIIMOJHEHUEM IUIAHA IEHCTBHUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIH BKJIAJ B
NEATEeIIbHOCTD TPYIIIbI, BRICTPAWBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xonIy oOyuenus: B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepuajgbHas TOYKa,
TPaeKTOPUs, OTHOCUTEIIbHOCTh MEXaHMYECKOI'0 JBWKEHHUS, aedopmanus
(ympyrasi, TacTU4ecKas), TpPeHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJNIOTHO TBEPIOE TEO,
LHEHTpP TSAXKECTU TBEPJIOTO Tejla, pABHOBECUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
1IKaJia 3J€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,



CHEKTPhl UCIYCKaHUs M MOTJIOIIECHHUs, anb(a, OeTa- U raMma-u3IydeHHUs,
M30TOMbI, iA€PHAS YIHEPTeTHKA;

pasznuyarh SIBICHHS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHHUE, KojeOaTellbHOE JIBIKEHHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAsl PAaJMOAKTUBHOCTb, BOSHMKHOBEHUE JIMHEWYATOrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE MIaHeT COTHEYHON CUCTEMBbI, PpEAaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBICHUS B IpPHUPOJE, OMOIOrMYECKOE IEHCTBUE BHUIUMOTO,
yAbTPA(QHUOIETOBOITO U PEHTTEHOBCKOIO M3JIy4eHHUH, €CTECTBEHHBIN
pasivoaKTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHUOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE PpAaJUOAKTUBHBIX W3JIYYCHH Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOJMTH IPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (NMpPU3HAKU) (PU3NYECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepeMEIIEHue, MyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CHJA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
NOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHLIHAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs1 MEXaHWYeCKas JHEPIus,
NEPHOJ M YacTOoTa KoJeOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU ONHUCAaHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUs U €IUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTH (HOPMYIHI,
CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH I'pahMKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS U MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpaHEHWs 3HEPruu, 3aKOH BCEMHPHOI'O TATOTEHUS,
NPUHIMI CYNEPIO3ULHMH CHJI, NPUHUUI OTHOCUTEIbHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MacCOBOI'O YHCEIl
OpU AJIEPHBIX pEaKUUsAX, NMPU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMopod Ha 2—3 M3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha CcuctemMy U3  2-3
YPaBHEHHMI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBISATH HEAOCTAIOIIME WU M30BITOYHBIE JAaHHBIC, BHIOMPATDH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHus (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOIIU
¢u3MUecKX METOJOB, HCIOJb3Ys OMHMCAHHE HCCIIECIOBAaHUS, BBIICIATH
poBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTH TOPSAKA
NPOBEJICHUS  HMCCIENOBAaHUSA, JIe7laTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
duznuecknx CBOWCTB Tell (M3ydyeHHE BTOpOro 3akoHa HbpioTOHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M >KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/BI MAJIBIX KOJICOAHMM, TPSIMOJIMHEHHOE PAaCIpOCTpaHEHUE CBETA,
pasnokeHne Oenoro cCBeTa B CHEKTP, MU3yUeHHE CBOWCTB M300paKeHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATETTLHO COOMpaTh YCTAaHOBKY H3 HW30BITOYHOTO Habopa
o0opynoBaHUS, ONHUCHIBATH XOJl OMBITAa W  €ro  pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO NMPSIMBIX MU3MEPEHHH, onpenemnss
CpeqHee 3HAYeHHE H3MepsAeMoil BenuuuHbl ((OKYCHOE paccTOsHUE
cobuparoniei JIMH3bI), OOOCHOBBIBaTH BBIOOp cHoco0a U3MEpEeHus
(u3MepuTenbpHOro npudopa);



MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEJIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH IMYTH OT BpPEMEHU
IIpU PAaBHOYCKOPEHHOM JBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KoJie0aHUN MaTeMaTHYECKOr0 MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBeTa OT yrjla MaJeHUs U YIyia NpeJIOMJICHHs] OT yria
najieHus): IUJIAHUPOBATh HCCIEIOBAHHE, CAMOCTOSTEIBHO COOUpaTh
YCTAaHOBKY, (PUKCHUpOBAaTh pe3yJbTaThl TMOJY4YEHHOW  3aBHUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3ysabTaTaM UCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PU3UUYECKUX BEIUYUH (CpEIHSSI
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHIKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], XKECTKOCTh MPYXKUHBI, KOIPDOUIMEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHU MaTeMaTHYeCKOro U TPYKUHHOTO MAasTHHKOB,
OonTHYECKasl Ccuja CcoOuparonield JUH3bI, PAJAMOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPaTh AKCIEPUMEHTAILHYI) YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJIYYCHHBIE PE3YJIBTATHI C YUETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKA HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepHualibHasg TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYECUYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJIeJb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX omucaHus (B TOM YHCIE:
CIUJOMETP, NATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, Tepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SBICHUH ©  HEOOXOAuUMBIE (pu3MUEcKue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHMUYECKHUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILIECCOB
OpU PENICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMbI IS
MIOCTPOCHMS NM300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOAUTHL  NpUMEpPbl  (HAXOAUTH HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO HCIIONb30BaHUS (U3WUECCKUX 3HAHUNA B TIOBCETHEBHOM
KU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MpudopamMu U



TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUs 3A0POBbS U COOJIIOICHHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPEAE;

OCYIIECTBJISITh MOUCK HHPOpMaUUU (U3HUECKOIO COJAEpKAHHUS B
HNuTepHere, caMOCTOSTENBHO (OPMYIUPYS MOMCKOBBIN 3aMpoC, HaXOIUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJIYyYEHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3MYECKOro COAEp)KaHUs, CHPaBOYHBIE MaTepHabl,
pecypebl cetr MIHTEpHET, BlIaleTh NpUEMAaMH KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (PUINYECKOTO COJEp)KaHUs,
nyOIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, MpPH 3TOM TIPaMOTHO  HCHOJb30BaTh  M3YYEHHBIN
NOHSATUMHBIA amnmapaT W3y4aemMoro paszzena (U3MKH W COMPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEH ayIauTOpHUH
CBEpPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KonnuyecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposbie)
n/n TeM MPOrpaMMbl Bcero Kontporbnvie | Ipakririecikue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebI
Pa3znen 1. ®u3uka u e€ poJib B NO3HAHNH OKPYKAOIIET0 MUPa
1.1 ®du3znkKa - HayKa O PUpoJIe 2 Bubamorexa LIOK
https://m.edsoo.ru/7f416194
bu6anorexa IIOK
1.2 dOu3nyecKue BeIIMYNHBI 2 1 https://m.eds0o.ru/7f416194
13 EctecTBEeHHOHaY4YHBIN METOJ 5 1 bu6anorexa IIOK
IO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pa3znea 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHUHU BelIeCTBA
2.1 CrpoeHue BelecTBa 1 bubmmorexa IOK
https://m.edsoo.ru/7f416194
59 JIBuKeHue u B3aUMOJCUCTBUE 5 1 bubmmoreka [JOK
YaCTHIL BEIECTBA https://m.edsoo.ru/7f416194
53 ArperaTHble COCTOSIHUSA 5 bubnuoteka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5



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

Pa3nen 3. /IBu:keHMe M B3aUMOAeilicTBHE TeJl

3.1 MexaHn4yecKkoe ABUKEHUE 3 bubauorexa [JOK
| g https://m.edsoo.ru/7f416194
bubnmnorexa [{IOK
2 4| 4 1
’ P, HECER, TR https://m.edsoo.ru/7f416194
bubnmnoreka [IOK
: . B 14 1 2
> e, B e https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUIAKOCTE U ra3oB

11 | oo venanmn meotnn | 3 Bumionesa LIOK
' bA > I https://m.edsoo.ru/7f416194
U Ta3aMu
4.2 JlaBiaeHue KUIKOCTH 5 Bubmmorexa [IOK
' : https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMochepHoe JapiIciie https://m.edsoo0.ru/7f416194
44 JlericTBHE )KUIKOCTH U Ta3a Ha 7 1 3 bubnuoreka [JOK
' HOIPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Paznen 5. PaGora u MmoHOCTh. JHeprus
5.1 Pabora 1 MonHOCTH 3 1 bubumorexa LIOK

https://m.edso0.ru/7f416194

5.2 [IpocThie MEXaHU3MBI 5 1 bubmmoreka [JOK



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

https://m.edso00.ru/7f416194

bu6anorexa [JOK

5.3 MexaHuuecKas SJHEPrus 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE BpeMms 3
OBLIEE KOJIMYECTBO YACOB 10 63 12

I[TPOTPAMME



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

8 KUIIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposrbie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3zoBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TenjioBble siBJIeHUSI
11 Ctpoenue u cBoiicTBa 7 bubnuoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6anorexa IIOK
1.2 T 21 1 5
CHJIOBBIE HPOTECOH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. JiaekTpuyeckrue ¥ MATHUTHBIE SIBJICHUS
o ?nempmqecme 3apsbl. , . Butnorexa [IOK
: apspKe e Tela
A HHf’ 1o T R https://m.edsoo.ru/7f4181ce
B3alMOJICHCTBHUE
59 [TocTOSIHHBIN AIIEKTPUYECKHUIA 20 1 7 bubnmnoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6anorexa [JOK
2.3 M 6 1 1.5
ATHITHBIC ABTCHIA https://m.edsoo.ru/7f4181ce
bu6anorexa [JOK
2.4 2 4
HERTPOMATHITTHAN My https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37



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

PesepBHOE BpeMs

OBUIEE KOJIMHECTBO YACOB I10
ITPOI'PAMME

68

14.5




9 KUIIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbIie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3znen 1. Mexanu4yeckue siBJIeHHS
11 MexaHn4deckoe JIBHXKSHHUE U 10 1 bu6anorexa [JOK
' CITOCOOBI €ro ONMKMCaHus https://m.edsoo.ru/7f41a4a6
bu6anorexa IIOK
1.2 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6anorexa IIOK
1.3 3 10 3
AKOHBE COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3ges 2. MexanndyecKue KoJ1e0aHUA M BOJTHBI
bubnuoreka [IOK
2.1 M 0 7 3
CHAMHHCCIHE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6anorexa [JOK
2.2 M .3 8 1 3
CRAMITCCKHE BOTHEL JBYX https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 3. Dj1eKTPOMATHUTHOE T0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMAarHUTHOE T0JIe U 6 5 bubnmoreka [JOK

QJICKTPOMAariuTHBIC BOJIHEBI

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



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

Hroro no pazneny

Pasznen 4. CBeToBbIE AABJICHUSA

41 3aKOHBI PaCIPOCTPAHEHUS 6 bubnuoreka [JOK
' cBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTHYECKHE TTIPUOOPHI 6 bubmmorexa OK
' RO CeKHe IPHbOp https://m.edsoo.ru/7f41a4a6
Paznoxenue 6emoro ceeta B bubmmoreka IIOK
4.3 3
CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasznen S. KBanToBble IBJI€eHUS
51 Hcnyckanue u moryiouieHne 4 bu6anorexa LIOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHue aTOMHOT'O a 6 bubamorexa [IOK
' TPOCHHE GTOMHOTO AAP https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
5.3 S 7
AACPHBIC peartiid https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17

Paznen 6. IlloBTOpHTEIHLHO-00001IaK0IIMIA MOAYJIb

6.1

[ToBTOpEeHue 1 06061ICHHE

conepkaHus Kypca (pu3uku 3a

7-9 ximacc

bu6anorexa [JOK
https://m.edsoo.ru/7f41a4a6



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

Hroro no pazneny

OBUIEE KOJIMHECTBO YACOB I10
I[TPOIT'PAMME

102

27







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTuyeckue
padoThI

Jlara
H3yYeHMsI

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

dusznka — HaykKa o
npupone. SsneHus
npuponasl. Gusznueckue
SIBJICHUSI

MexaHuyeckue,
TEIIOBBIC,
BJICKTPUYECKUE,
MarHuTHEIE, CBETOBEIE,
3BYKOBBIC SIBJICHUS

dusnueckue
BEJIMUMHBI U UX
U3MEpPEHUE

Ypok-uccieaoBaHue
"U3mepeHnue
TEMIIEpaTyphl PU
MTOMOIIH KUJAKOCTHOTO
TEPMOMETpA U TaTINKa
TEeMIIepaTyphl"

Kak ¢usuka u qgpyrue

bu6anorexa [JOK




€CTECTBEHHBIE HAYKHU
M3Y4aroT IPUPOAY.
EcrecTBeHHOHAYyYHBIN
METOJ TO3HAHMUS.
Onucanue puU3NUEeCKUX
SIBJIEHUM C TIOMOLIBIO
MoeJien

https://m.edsoo.ru/ff09f72a

VYpok-uccienoBanue
"[IpoBepka rumnoTessl:
JIaJIbHOCTB I10JIETA
IapukKa, MmyneHHOro
TOPU3OHTAIBHO, TEM
0oJblIe, ueM OOJIbIIIE
BbICOTA ITycKa"

CtpoecHuHeE BellleCcTBa.
OnBITHI,
JIOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHHE
BEIIICCTBA

bubnuoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBUKeHue 4acTuil
BEIIECTBA

bu6anorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccieaoBaHue
«O1nBITHI TIO
HaOJII0JIEHUTO
TETJIOBOTO



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

pacuIupeHus ra3oBy

10

ArperarHbie
COCTOSIHHUS BEILIECTBA

11

B3aumocssa3e Mexy
CBOMCTBaMH BEIIIECTB B
pa3HBIX arperaTHbixX
COCTOSIHUAX U UX
ATOMHOMOJICKYJISIPHBIM
CTPOEHHUEM.
OcoOennoctu
arperaTHbIX COCTOSTHUM
BOJIbI

bu6anorexa IJOK
https://m.edsoo.ru/ff0a0378

12

MexaHnueckoe
JIBIDKCHHE.
PaBHOMEepHOE 1
HEPAaBHOMEPHOE
JIBIDKCHHC

bu6anorexa IIOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Enqunuiist
CKOpPOCTH

bubnuoreka [IOK
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu n
BPEMEHU JIBUKEHUS

bu6anorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

Nuepuus. 3akoH
WHEPLUH.
BzaumopeiicTBue Ten
KakK MpUYrHa

bu6anorexa [JOK
https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

HU3MCHCHUA CKOPOCTHU
JABMOKCHUSA TCJI

16

IImoTHOCTH BemiecTna.
Pacuet macchl u
oO0bBeMa Tejia o ero
IUIOTHOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopnas pabota
«Omnpenenenune
IUIOTHOCTH TBEPAOTO
Tena»

18

Pemenue 3agau o
teMme "IInmoTHOCTB
BerrecTna'

bu6anorexa IIOK
https://m.edsoo.ru/ff0al23c

19

Cunna kak
XapaKTEePUCTUKA
B3aMOEUCTBUS TEI.
Cuia ynpyrocTu.
3akoH ['yka

20

Jlabopatopnas pabota
«3yuenue
3aBUCUMOCTH
pacTsKEHUS
(meopmartun)
MPY>KUHBI OT
MIPUIIOKEHHOU CUJIIBI»



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBIeHUE TATOTEHUA.
Cua TsDKeCcTH

22

CBs3b MEXIYy CHIION
TSDKECTH M MAacCOU
tena. Bec Tena.
Pemenue 3agau o
teMme "Cuna tsoxect"

bu6anorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsHKecTH Ha
JIPYTUX TUTAHETaX.
dusuyeckue
XapaKTEPUCTUKHU
IUIAHET

bu6anorexa IIOK
https://m.edsoo.ru/ff0a1502

24

H3smepenue cui.
JnHamometp

bu6anorexa IIOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena.
HesecomocTs

bu6anorexa IIOK
https://m.edsoo.ru/ff0al778

26

Ciio’)keHue JByX Cull,
HaIpaBJICHHBIX I10
OJHOU MPSIMOH.
PaBHOAelcTBYIOIIAS
CHII

bu6anorexa [JOK
https://m.edsoo.ru/ff0ala70

27

Pemenne 3amayg mo
TEME
"PaBHOnEMCTBYIOMIAS

"

CHII



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHue CKONbKEHUS U
TpeHue nokos. Tpenue
B [IPUPOJIE U TEXHUKE

bu6mnorexa [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota
«3yuenue
3aBUCUMOCTHU CHUJIbI
TPEHUSI CKOJIbKEHUS OT
CWJIbI JaBJICHUS U
XapakTepa
COTPUKACAIOIINXCS
IIOBEPXHOCTEN»

bu6anorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
OnpeeeHNe
PaBHOJICVCTBYIOIIEH
CHUIIBI

31

Pemenue 3agau o
TeMaM: «Bec Tena,
«I"paduueckoe
N300pakKeHUEe CHIT»,
«Cunpl»,
«PaBHOIEMCTBYIOIIAA
CHII»

bubnuoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KontponbHas pabota
0 TEMaM:
«MexaHnueckoe



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

JIBIDKEHHUE», «Macca,
ILIOTHOCTBY, «Bec
Tenay, «I'papuyeckoe
M300paxeHue CUiy,
«Cunel»

JlaBnerune. CriocoOsl

bu6anorexa IJOK

33 YMEHBIICHIT 1 https://m.edsoo.ru/ff0a20a6
yBEITUYCHUS JIaBJICHUS
JlaBneHue rasa.

34 3aBUCUMOCTh bubmmoreka IIOK
JIABJICHUA ras3a oT https://m.edsoo.ru/ff0a2376
00bEMa, TeMIiepaTypbl
[lepenaya naBineHus

35 TBEPABIMH TEJAMM, bu6anorexa IIOK
JKUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3axoH Ilackans
JlaBiieHUE B KUIKOCTH

36 U Ta3e, BEI3BAHHOE bubnuoreka [IOK
IEVCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemienue 3amayg o

37 Teme «JlaBieHue B bubmmoreka [JOK
KUJKOCTH U Tase. https://m.edsoo.ru/ff0a2826
3axoH Ilackams»

38 Cooobmaronuecs bubmoreka IIOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

COCY/IBI

https://m.edsoo.ru/ff0a2970

39

I'mppasnuueckum
npecc

bu6anorexa [JOK
https://m.edsoo.ru/ff0a3136

40

ManomeTpesl.
[TopuneBou
’KUJKOCTHBIM HAcOC

41

ATtmocdepa 3emin.
[TpruuHbI
CYIIECTBOBaHHMSI
BO3JIYIITHOM 000JI0UKH
3emiu. 3aBUCUMOCTh
aTMoc(hepHOTo
JABJICHUS OT BBICOTHI
HaJ YPOBHEM MOps

bu6anorexa IIOK
https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3nyxa.
AtmocdepHoe
JTaBJICHUE

bubnuoreka [IOK
https://m.edsoo.ru/ff0a2b5a

43

HN3mepenne
aTMOC(EpHOTO
naBiaeHusd. OnbIT
Toppuuein

bu6anorexa [JOK
https://m.edsoo.ru/ff0a2da8

44

3aBHCHMOCThH
aTMOC(EpHOTO
JIABJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS

bu6anorexa [JOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

45

bapomerp-anepous.
AtMmocdepHoe
JABJICHUE HA
pa3IMYHBIX BBICOTAX

bu6anorexa [JOK
https://m.edsoo.ru/ff0a2fc4

46

Penrenue 3axa4g mo
teMe " ATMochepHoe
nasiieHue"

47

JleficTBHE KMIKOCTH U

rasza Ha MOrpy>K€HHOE B
HUX TeN0. ApXuMenoBa
cuia

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3276

48

JlaGoparopnas pabota
«Omnpenenenune
BBITAJIKUBAIOIIEN
CHJIBI, ICUCTBYIOIIEH
Ha TeJIO, MOTPYKEHHOE
B )KHKOCTBY

bu6anorexa IIOK
https://m.edsoo.ru/ff0a33fc

49

JlaGoparopnas pabota
o TemMe
«HccnenoBanue
3aBUCHUMOCTHU BEca Tena
B BOJIe OT 00BEMa
MIOrPY’KEHHOU B
KUJKOCTh YaCTU TEIa»

bu6anorexa [JOK
https://m.edsoo.ru/ff0a3514

50

I1aBanue Tei

bu6anorexa [JOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a3a96

o1

Jlaboparopnas pabota
"KoHcTpynpoBaHue
apeoMeTpa WIn
KOHCTPYHUPOBAHUE
JOJIKM U OIpe/ieTIeHue
€€ rpy30noabEMHOCTH "

52

Pemenue 3agau o
teMmaM: «llmaBanue
CYZOB.
BosznyxonnaBanuey,
«JlaBiieHHE TBEPABIX
TEJI, )KUJKOCTEH U
ra3oB»

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3654

53

Kontponwsnas pabota
1o TeMe «JlaBiaeHue
TBEPBIX TET,
JKUJIKOCTEN U Ta30B»

o4

Mexannueckas pabora

bu6anorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. Exmauie!
MOII[HOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccieaoBaHue
"PacuyéTt MOIIHOCTH,
pa3BUBAaEMOM NpH



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

noabpéMe 1o Jectauie"

57

[IpocTeie MEXaHU3MBI.
Peruar. PaBHoBecue
CWJI Ha pblyare

58

Ppruaru B TeXHUKE,
OBITY U IPUPO/IE.
JlaGoparopnas pabota
«HccaenoBanue
YCJIOBUM PaBHOBECHS
pbryara

0.5

bu6anorexa [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agau o
TeMe «Y CIIOBUS
PaBHOBECHS pblYara»

bu6anorexa IIOK
https://m.edsoo.ru/ff0a48a6

60

Koappunment
MIOJIE3HOTO JIEHCTBUSA
MEXaHHU3Ma.
JlaGoparopnas pabota
«M3mepenune KII/]
HaKJIOHHOM
TJIOCKOCTH

0.5

61

Pemenne 3amad no
teme "PaboTa,
MotHocTh, KIT/"

bu6anorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexaanueckas
SHEPTHUSL.

bubnunoreka [JOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

Kunernueckas u
OOTEHIINAJIbHAS
SHEprug

63

3aKOH COXpaHEHUS
MEXaHUYECKOU
SHEpPruu

bu6anorexa [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-2KCIIEPUMEHT 110
TeMe
"DKcrepruMeHTaIbHOE
OnpeeIeHNe
M3MCHCHHUS
KUHETUYECKON 1
IMOTSHIIMAJILHON
SHEPruu NMpu
CKaThIBAaHWUH TeEJa 110
HAKJIOHHOM
IIOCKOCTH"

65

KontponbsHas paboTa
no teme «Paborta u
MOIIHOCTb. JHEPIrHUs»

66

Pe3epBHBIi ypOK.
PaGora ¢ TekcTamu 110
teme "MexaHndecKoe
nBUKeHue"

bu6anorexa [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHBIi ypOK.

bu6anorexa [JOK



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Pabora ¢ Tekctamu 110
teme "JlaBneHue
TBEPABIX TEI,
JKUJIKOCTEH U ra3oB"

https://m.edsoo.ru/ff0a4ffe

Pe3epBHBIN ypOK.
Pabora ¢ TekcTamu mo

68 1
teme "Pabora.
MoutHocTs. JHeprus”
OBIIEE KOJIMYECTB
H CTBO 68 12

YACOB IIO ITPOI'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTuyeckue
padoThI

Jlara
H3yYeHMsI

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTOJI0KECHHUS
MOJICKYJISIPHO-
KUHETUYECKON TEOPUHU
1 UX OIBITHLIE
TOATBEPIKICHUS

bu6anorexa IJOK
https://m.edsoo.ru/ff0a5256

Macca u pasmep
aTOMOB U MOJIEKY

Mopaenu TBEpIOTO,
JKUJIKOTO U
ra3zo000pa3Horo
COCTOSIHUH BelllecTBa

bu6anorexa IIOK
https://m.edsoo.ru/ff0a540e

OOBsACHEHHE CBOWCTB
TBEPJIOTO, )KUJIKOTO U
ra3zo000pa3Horo
COCTOSIHMH BEIIECTBA
Ha OCHOBE IOJIOKCHHUM
MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHUU

Kpucrannmueckue n
aMmopdHbIe Tena

bu6anorexa [JOK
https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

CMauunBaHue 1

6 KaNWUISIPHOCTb. bubnmnoreka [{IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKCHHE

2 Temmosoe bu6anorexa [JOK
pacIIupeHne 1 CKaThue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb

g TEMIIepaTyphbl CO
CKOPOCTBIO TETJIOBOTO
JBIDKECHHS YaCTHI]

BH HHSIS DHEPTHS.
9 CHZZICD)ZLI Hahjeljgﬂnﬂ bubamorexa LIOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH dHEPTUu
10 Bunpl Termonepenaun bubnmoreia LIOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHIIHs
"IIpakTUueckoe
VICIIOJIb30BaHHUE
11 TEIJIOBBIX CBOMCTB bubamorexa LIOK
https://m.edsoo.ru/ff0a65c0
BEIIIECTB U
MaTepHajioB B IEJIIX
sHEeprocoepexeHus"
12 5;:2:;;]30 TETIOTRL butGnuoreka IIOK

TCIIIIOCMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13

YpaBHEHUE TEILIOBOTO
6ananca. TerooOMeH
U TETUJI0OBOE
paBHOBECHE

bu6anorexa [JOK
https://m.edsoo.ru/ff0a7088

14

Jlaboparopnas pabota
"HccnenoBaHue
SIBJICHUS TEINIOOOMEHA
IPU CMEITUBAHUHT
XOJIOAHOMU U TOpsSIYEr
BOJbI"

bu6anorexa [JOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonmnuecTBa
TEIIOTHI,
HEOOXOIUMOTI0 JJIs
HarpeBaHus Teja u
BBIJICJISIEMOTO UM MPHU
OXJIQXKICHUHU

16

JlaGoparopnas pabota
"Onpenenenue
YAETbHON
TEIJIOEMKOCTH
BemiecTna"”

bubnuoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIJIMBA.
VY nenpHas TerioTa
CropaHus

bu6anorexa [JOK
https://m.edsoo.ru/ff0a7b5a

18

I1aBnenue n

bu6anorexa [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

OTBEPJ/ICBaHUE

KPpUCTATINIMYCCKHUX TCJI.

Y nenpHas TeruioTa
[IJIABJICHUS

https://m.edsoo.ru/ff0a71d?2

19

Jlaboparopnas pabota
"Onpenenenue
YAEIbHOMN TEIUIOTHI
IUIaBJICHUS JIbaa"

bu6anorexa IJOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KOHJICHCAITHSI.
Hcnapenne

bu6anorexa IIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nennHas
TEIIoTa
napooOpa3oBaHUs U
KOHJICHCAINH.
3aBHCHUMOCThH
TeMIepaTypbl
KUTICHUS OT
aTMOC(EpHOTO
JTaBJIICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BnaxuocTbs Bo3myxa.
Jlabopatopnas pabota
"Onpenenenue
OTHOCHUTEIIbHON
BJI&YKHOCTH BO3ayXa"

bu6anorexa [JOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

23

Penrenue 3amay Ha
OIIpEICIICHUE
BJIA)KHOCTH BO3JyXa

24

[TpuHIMIIBL paOOTHI
TEIUIOBBIX JIBUraTeNeil.
[TapoBas TypOuHa.
JIBurarenp
BHYTPEHHETO
cropaHus

25

KII/I rermmoBoro
nBuraresisi. TermnoBbie
JBUTATEJIU U 3aIUTa
OKpYXKaroLIeH cpeibl

bu6anorexa IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
pEBpaIEHUs SHEPTUU
B TETUIOBBIX
nporeccax

27

Iloaroroska k
KOHTPOJILHOM padoTe
o teme "TerIoBeie
sipinenus. U3Menenue
arperaTHbIX
COCTOSTHUH BemecTna'

bu6anorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

Kontponshnas pabota
o teme "TermIoBeIe

bu6anorexa [JOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

aBieHud. MI3MmeHeHue
arperaTHbIX
COCTOSAHUH BerecTna"

29

DJIeKTpU3alus Ted.
JIBa pona
ANEKTPUUYECKHUX
3apsI0B

30

Ypok-ucciaenoBanue
"OnexTpuzamus Tei
VUHIYKLUEH U TIPU
CONPUKOCHOBEHUU"

31

B3auMmoneiictBue
3apsIKEHHBIX TEJl.
3akoH Kynona

bu6anorexa IIOK
https://m.edsoo.ru/ff0a87e4

32

DIEKTpUYECKOE TI0JIE.
HanpsixeHHOCTB

QJICKTPHUYICCKOI'O ITOJIA.

[TpuHIMIT
CYIepHO3UIIUU
BJICKTPUYECKUX TTOJIEN

bubnuoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurtenn
AIEKTPUIECKUX
3apsI0B.

DNeMeHTapHbIN 3apsil.

Ctpoenue aroMa



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34

[IpoBogHMKH U
JTUAJIEKTPUKHU. 3aKOH
COXpaHEHUS
ANEKTPUYECKOTO
3apsaa

bu6anorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agau Ha
IIPUMEHEHUE CBOWICTB
BJIEKTPUYECKUX
3apsA10B

bu6anorexa [JOK
https://m.edsoo.ru/ff0a90cc

36

DIIEKTPUUECKUN TOK,
YCJIOBHUS €TO
CyIIIECTBOBAHHS.
Hcrounuku
AJIEKTPUYECKOTO TOKA

bu6anorexa IIOK
https://m.edsoo.ru/ff0a95a4

37

JlenicTBus
AJIEKTPUYECKOTO TOKA

bu6anorexa IIOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccieaoBaHue
"Ile¥icTBUE
3JIEKTPUYECKOTO TOJIs
Ha MPOBOJIHUKH U
TUAIEKTPUKH"

39

DJIEKTPUUECKUM TOK B
MeTallIax, KUJIKOCTIX
W ra3ax

bu6anorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DJIEKTpUYECKasl 1IeNb



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

U €€ COCTaBHBIE YaCTU

41

Cuna Toka.
Jlaboparopnas pabota
"NU3mepenue u
PETYIHPOBAHUE CHJIBI
Toka"

0.5

bu6anorexa [JOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUUECKOE
HaIpsKEHUE.
BonwsT™meTp.
JlaGoparopnas pabota
"U3mepenue u
peryiIupoBaHue
HanpspkeHus "

0.5

bu6anorexa IIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
IPOBOJIHUKA.

VY nensHOE
COTIPOTHBJICHHUE
BEIIECTBA

bubnuoreka [IOK
https://m.edsoo.ru/ff0aa738

44

Jlabopatopnas pabota
"3aBUCHUMOCTH
ANEKTPUUECKOTO
COTIPOTHBIICHUS
MPOBOJTHUKA OT €TO
JUTHHBI, TUTOIIA/IH
MOTIEPEYHOTO CEUCHHUSI

bu6anorexa [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

u Marepuaa”

45

3aBUCHUMOCTD CHJIBI
TOKa OT HaAIPSIKEHUS.
3akon Oma is
y4acTKa Lenu

bu6anorexa [JOK
https://m.edsoo.ru/ff0aa44a

46

JlaGoparopnas pabota
"UcciaemoBanue
3aBUCUMOCTH CHJIBI
TOKa, UYIIETO Yepe3
pe3ucTop, oT
COTNPOTHUBJICHUS
pesucropa u
HaAIPSDKEHUS Ha
pesucrope”

bu6anorexa IIOK
https://m.edsoo.ru/ff0aa04e

47

IlocneqoBaTensHOE U
napasjieabHOe
COCIMHCHHUS
MIPOBOJHUKOB

48

Jlabopatopnas pabota
"[IpoBepka npaBuia
CJIOKEHHUS
HaNpsHKEHUW IPU
MOCJIEA0BATEILHOM
COEMHEHUHU JIBYX
pe3ucTtopoB”

bu6anorexa [JOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

Jlaboparopnas pabota
"[IpoBepka npasuna
JUTSL CUJIBI TOKA MpU

bu6anorexa [JOK

49 napauieIbHOM https://m.edsoo.ru/ffO0aadle
COCIMHCHUU
pe3uctopoB”
Pemenue 3agau Ha
IIPUMEHECHUE 3aKOHA
50 Ol?\/la JUTSL Pa3TUIHOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCIMHCHMUS
IIPOBOJIHUKOB
PaGoTa 1 MOIITHOCTH
5l C-)JIGKTpI/I‘{eCKI:FO TOKA. Bubmmorexa [IOK
https://m.edsoo.ru/ff0ab124
3akoH J[xxoyns-Jlenna
JlaGoparopnas pabota
59 "Onpenenenue but6mmoreka IIOK
paboOThI U MOIIHOCTH https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTo TOKa"
DJIEKTpUUYECKHUE 1IeTTH
1 IIOTPEOUTEIIH
53 BHGKTTI;H‘IGCKOP'I bubmoreia LIOK
https://m.edsoo.ru/ff0ab660
SHEPTUU B OBITY.
KopoTtkoe 3ambikanue
54 IToaroroska x bu6anorexa [JOK

KOHTPOJILHOH padoTe

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

10 TEME
"DeKTpUUeCcKre
3apsiabl. 3apsKEHHBIE
TeNa U UX
B3aMMOJICUCTBUA.
[TocTosiHHBIN
AIEKTPUYECKUIN TOK"

55

KonTtponbshas pabora
o TeMe
"JnexkTpuuecKue
3apsabl. 3apsKEHHbBIC
Tea U UX
B3aUMOJECHCTBHUS.
[TocTostHHBIN
AIEKTPUYECKUHN TOK"

bu6anorexa IIOK
https://m.edsoo.ru/ff0abea8

56

IlocTossHHBIE
MarHuThI, BX
B3aNMO/IeICTBHE

S7

Ypok-uccieaoBaHue
"U3ydeHue nosieit
MTOCTOSTHHBIX
MarsuToB"

bu6anorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarautHoe 1moJie.
MarsuTtHoe 1oJie
3eMIIM U €r0 3HAUYEHHUE

bu6anorexa [JOK
https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

JUIA J)KA3HU Ha 3eMiie

59

OmneiT Opcrena.
MarnauTtHoe noJie
BJIEKTPUYECKOTO TOKA
MarsauTtHoe noJie
KaTyIIKH C TOKOM

bu6anorexa [JOK
https://m.edsoo.ru/ff0ac1d?

60

IIprumenenue
JJIEKTPOMAarHuToB B
TEXHHUKE.

bu6anorexa IJOK
https://m.edsoo.ru/ff0ac74a

61

DIIEKTPOABUTATEb
MOCTOSTHHOTO TOKa.
Hcnone3oBanue
ANEKTpOABUTATENEH B
TEXHUYECKHUX
YCTPOUCTBAX U HA
TPaHCIIOPTE.
JlaGoparopnas pabota
"KonctpyupoBanue u
U3y4eHHE padOThI
3JIeKTpoABUTATENA"

bu6anorexa IIOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Dapajes.
3aKoH
3JIEKTPOMAarHUTHOU
uHaykuu. [IpaBuno
Jlenna



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

63

DIeKTpOoreHepaTop.
Cnoco0bl oJTy4eHHUsI
BJIEKTPUYECKON
SHEPTUU.
DIIEKTPOCTAHIIMYU Ha
BO300HOBJISIEMBIX
UCTOYHUKAX SHEPTUU

64

Iloaroroska k
KOHTPOJILHOM paboTe
110 TeMeE
"DNeKTpUYeCcKue u
MarduTHEIE ABJICHUS"

65

Kontponwsnas pabota
110 TEME
"DNeKTpUIEeCKUE U
MarHUTHEIC SIBJICHUS"

bu6anorexa IIOK
https://m.edsoo.ru/ff0ach14

66

Pe3epBHBIi ypOK.
Pabora ¢ TekcTamu 110
teMe "TeruioBnie
sBIeHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0accbe

67

Pe3epBHBIi ypOK.
PaboTa ¢ TexkcTamu 1o
teme "IlocTOSTHHBIN
ANEKTPUUYECKUI TOK"

bu6anorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

Pe3epBHBIi ypOK.



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Pabora ¢ Tekctamu mo
TteMe "MarauTHeie
saBieHUS"

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

14




9 KUIIACC

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acoB

KouTpoJibHBIE
Bcero P
padoThI

IIpakTuyeckue
padoThI

lara
U3ydeHust

JIEKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe
JIBIDKEHHUE.
MarepuanbHas TOUKa

Cucrema otcuera.
OTHOCUTEILHOCTD
MEXaHUYECKOTO
JIBYDKEHHUS

bu6anorexa IIOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE
MPSAMOJIMHENHOE
JIBUKECHHE

bu6anorexa IIOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
MPSAMOJIMHENHOE
neroxkenue. Cpenssis u
MTHOBEHHas1 CKOPOCTh

[IpsamonuneriHoe
PaBHOYCKOPEHHOE
JIBUKECHUE. Y CKOPEHHUE

bu6anorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocThb
MPSMOJIMHENHOTO



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

PaBHOYCKOPEHHOTO
neuwxenus. ['padux
CKOpPOCTH

Jlaboparopnas pabota
"Onpenenenue
YCKOpEHUS Telia Mpu
PaBHOYCKOPEHHOM
JBI>KEHUH TIO
HAKJIOHHOM
JI0CKOCTH"

bu6anorexa IJOK
https://m.edsoo.ru/ff0adb18

CB00Oo0IHOE TTafeHNe
ten. OneiTel [annines

PaBHOMEpHOE
JIBUKEHHE 110
okpyxHocTu. [lepuon

¥ 9acTOTa OOpaIicHusl.

JluHeliHas u yriosas
CKOpPOCTH

bu6anorexa IIOK
https://m.edsoo.ru/ff0ael76

10

[enTpocTpeMurenbHoe

YCKOpEHUE

11

[TepBblii 3aK0H
HeroTona. Bektop
CHJIBI

bu6anorexa [JOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akoH
Hprotona.

bu6anorexa [JOK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

PaBHonencTByromas
cuia

Tperuit 3aKoH

bu6anorexa [JOK

13 Hororora. https://m.edsoo.ru/ff0ae982
Cynepno3uius cui
Pemenue 3amau Ha
14 HpI/IMeHeHI/I: 3aKOHOB Bubmmorexa LOK
https://m.edsoo.ru/ff0aeb6c
HrroTona
15 Cuna ynpyrocru. bubnuoreka [JOK
3akoH ['yka https://m.edsoo.ru/ffO0aeca?
Pemenue 3agau o
16 teme «Cuna
YIOPYTOCTH
JlaboparopHas paboTa
17 «OHpI::ILeJ'IIZDHI/Iep bubmmorexa IOK
https://m.edsoo.ru/ff0aee28
YKECTKOCTU MPY>KUHBI»
18 Cuna Tperis bubnuoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemienue 3amayg o bu6anorexa [JOK
Tteme «Cua TpeHus» https://m.edsoo.ru/ff0afa26
Jlabopatopnas pabota
20 "Onpenenenue bu6anorexa [JOK

kodh purrenTa TpeHus
CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

21

Pemenue 3amau no
TeMe "3aKOHBI
Hrrotona. Cuna
ynpyroctu. Cuia
TpeHus"

bu6anorexa [IOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TSHKeCTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS. Y CKOPEHUE
CcBOOO/IHOTO IaJICHUS

bu6anorexa IJOK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepeHIIHs
"JIBUKEHHE TEJI BOKPYT
I'PaBUTALIMOHHOTO
nenrpa (ConHeuHas
cucrema). ['anaktuku"

24

Pemrenune 3amad mo
teMe "Cuia TSOKEeCTH U
3aKOH BCEMHUPHOTO
TArOTeHUA"

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[TepBas kocMHu4ecKas
CKOPOCTB.
HesecomocTts n
MEeperpy3Ku

bu6anorexka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MAaTePUAIbHOU TOUYKHU.
AOGCOIOTHO TBEPIOE

bu6anorexa [JOK
https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Teo. PaBHoBecue
TBEPIOIO Teja ¢
3aKPEIUIEHHON OCBHIO
BpauieHusi. MoOMeHT
cuibl. LleHTp TsxecTH

27

PaBHOBecue
MaTepUalbHON TOYKHU.
AGCo0THO TBEPAOE
Teno. PaBHoBecue
TBEPAOIO Teja C
3aKpEIUIEHHON OChIO
BpaieHuss. MomeHT
cuisl. LleHTp TsxecTH

28

Pemrenne 3amad 1o
teMe "MOMEHT CHUJIBL.
enTp Tsixectn"

bu6anorexa IIOK
https://m.edsoo.ru/ff0b02b4

29

Iloaroroska k
KOHTPOJIbHOM paboTe
10 TEME
"MexaHn4ecKoe
JIBIDKCHHE.
BzanmopeiictBue Ten"

bu6anorexa [JOK
https://m.edsoo.ru/ff0b0408

30

KonrtponbHnas pabota
o TeMe
"MexaHuuyeckoe

bu6anorexa [JOK
https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

JIBIKEHUE.
BsaumoneiictBue Ten"

31

Nmnynee Tena.
NMnynbee cuibl. 3aK0H
COXpAaHEHHUS UMITYJIbCA.
Yrpyroe u Heynpyroe
B3aMMOJICHCTBUEC

bu6mnorexa [JOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3agau o
teMe "3aKkoH
COXpaHCHUS
uMItTysbca”

bu6anorexa IIOK
https://m.edsoo.ru/ff0b096¢

33

Ypok-koHpepeHIus
"PeakTHBHOC
JBIDKEHHE B TIPUPOJIC U
TexXHuke"

34

Mexanunueckas paborta
Y MOITHOCTh

bubnuoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

Pabora cuibl TSoKECTH,
CHJIBI YIIPYTOCTH 1
CHJIBI TPEHHUS

bu6anorexa [JOK
https://m.edsoo.ru/ffOb0db8

36

Jlabopatopnas pabota
«Omnpenenenne pabOThI
CWJIBI TPSHHUSI TIPU
PaBHOMEPHOM
JBUKEHUH TeJla 110



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TOPU30HTAIIBHOU
TIOBEPXHOCTH»

37

CBs13b DHEPTUU U
paboTHI.
[ToreHumanbHas
SHEPrusi

38

Kunernueckas
sHeprus. Teopema o
KUHETHUYECKOM
SHEpPruu

bu6anorexa IJOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUS
SHEPrUM B MEXaHUKE

40

JlaGoparopnas pabota
«M3yueHne 3aKoHa
COXpaHEHUS YJHEPTHH»

bu6anorexa IIOK
https://m.edsoo.ru/ff0b12fe

41

KoxebarensHOE
JIBUKEHUE U €r0
XapaKTePUCTHKH

bubnuoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaroiiue
KoJIeOaHwUsI.
BrinyxeHHbIE
Kosebanus. Pezonanc

bu6anorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

Marematuueckuii u
MPYXKUHHBIN MasTHUKH



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypok-uccnenoBaHue
«3aBUCUMOCTD
nepuojaa KojaeobaHui ot
KECTKOCTH MPYKUHBI U
MaccChl Ipy3a»

bu6anorexa [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3aepruu
IPU MEXaHUYECKHUX
KoJIe0aHUsIX

46

JlaGoparopnas pabota
«Omnpenenenune
YacTOTHI U ITEPHOJIa
KoJIeOaHUM
IPY>KUHHOTO
MasITHUKA

bu6anorexa IIOK
https://m.edsoo.ru/ffOblaec

47

JlaGoparopnas pabota
«IIpoBepka
HE3aBUCUMOCTH
nepuo/a Koeoanuit
rpy3a, MOJABEIICHHOTO
K HUTH, OT MacChl
rpy3a»

bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4yeCcKHe BOJIHBI.
CBolicTBa
MEXaHMYECKUX BOJH.
[IpononbHbIE U

bu6anorexa [JOK
https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

IMOINCPCUHBIC BOJIHBI

49

VYpok-koHpepeHIHs
"MexaHUUeCcKHe
BOJIHBI B TBEPIOM TEJIE.
CeiicMuueckue BOJIHBI"

50

3BYK.
Pacnipoctpanenue u
OTpaXCHHUE 3ByKa

o1

Ypok-uccneaoBanue
"HaoOsmroneuue
3aBUCUMOCTH BBICOTHI
3ByKa OT YaCTOTHI"

52

['pomkoCTh 3ByKa U
BBICOTA TOHA.
AKyCTHYECKUM
pE30HAHC

53

VYpok-koHpepeHIIHs
"VapTpa3ByK u
nH(}pa3BYyK B IPUPOJIC
U TeXHUKe"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b23ca

o4

IloaroroBka k
KOHTPOJILHOM padoTe
1o TeMe "3aKOHBI
COXpaHEHHS.
MexaHn4yecKue

bu6anorexa [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KOoJIeOaHus ¥ BOJITHBI"

55

KonTtponbsHas pabora
1o TeMe ""3aKOHBI
COXpaHEHHUS.
MexaHuyeckue
Koe0aHus U BOJIHBI"

56

DJIEKTPOMArHUTHOE
noJe.
DJIEKTPOMArHUTHBIE
BOJTHBI

bu6anorexa IJOK
https://m.edsoo.ru/ff0b2abe

S7

CBoiicTBa
AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koHpepeHIus
"IIxana
AJIEKTPOMAarHUTHBIX
BoJH. Mcnmonp30BaHue
AJIEKTPOMAarHUTHBIX
BOJIH JUISI COTOBOM
cBsa3n"

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccieaoBaHue
"N3yueHue CBOICTB
AJIEKTPOMArHUTHBIX
BOJTH C TIOMOIIIBIO
MOOHILHOTO

bu6anorexa [JOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Tenedona”

60

Pemenue 3amau Ha
OIPEJICIIEHUE YaCTOThI
Y JIJIAHBI
AJIEKTPOMArHUTHOM
BOJIHBI

61

DJIEKTpOMAarHuTHas
pupoja CBeTa.
CxopocThb cBerTa.
BosnHoBBIE CBOMCTBA
CBeTa

bu6anorexa IJOK
https://m.edsoo.ru/ff0b31d0

62

HMctounuku cBera.
[IpssmonuHeriHOE
pacnpocTpaHeHue
CcBeTa. 3aTMEHHUS
Counnua u JIyHsl

bu6anorexa IIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKEHUS
cBeTa. 3epKaja.
Pemenue 3amau Ha
IPUMEHEHHE 3aKOHA
OTpPa’KEHHsI CBETA

bu6anorexa [JOK
https://m.edsoo.ru/ffOb38c4

64

[Ipenomnenue cBera.
3aKOH MPEOMIICHHUS
cBeTa

bu6anorexa [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHOE BHYyTpEeHHEE

bu6anorexa [IOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

OTPAXXEHUE CBETA.
Hcnonr3oBaHue
MOJIHOTO BHYTPEHHETO
OTpaXEHUS B
ONTHYECKUX
CBETOBOJIAX

https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnas pabota
"HccnenoBaHue
3aBUCHUMOCTH YTJIa
IPEIIOMJIICHUSI
CBETOBOIO JIy4a OT
yriia najgeHus Ha
rpaHuiie "BO3yX-

"nn

CTCKIIO

67

Ypok-koHpepeHIus
"Mcnons30Banue
MIOJITHOT'O BHYTPEHHETO
OTpaKEeHUS :
CBETOBOJIHI,
OITHUKOBOJIOKOHHAS
CBSI3B"

68

JInusel. Onrrnueckas
CWJIA JIMH3BI

bu6anorexa [JOK
https://m.edsoo.ru/ff0b3f2c

69

[Toctpoenue
n300pakKeHNH B

bu6anorexa [JOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JUH3aXx

70

Jlaboparopnas pabota
"Onpenenenue
dbokycHOro
PacCTOSIHUS U
ONTUYECKON CHITBI
cobuparoriet TuH3b1"

bu6anorexa [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepeHLIHs
"Ontuueckue
JMH30BbIE TPUOOPHI"

bu6anorexa IJOK
https://m.edsoo.ru/ff0cOa7e

72

['ma3 kak ontuueckas
cucrema. 3peHue

bu6anorexa IIOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHIIHs
"IledexTsl 3penus. Kak
COXpaHUTH 3peHue"

74

Paznoxxenue 6eoro
CBETa B CIIEKTP.
OmnbiTel HeroTOHA.
Cnoxenue
CIIEKTPAJIBHBIX I[BETOB.
Jucnepcus cBera

bubnuoreka [IOK
https://m.edsoo.ru/ffOc0f4c

75

Jlabopatopnas pabota
"OnbBITHI MO
Pa3NIOKEHUIO OEJIoro
CBETa B CIIEKTP U

bu6anorexa [JOK
https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

BOCHPHSTHIO LIBETA
MPEIMETOB MPH UX
HaOJII0JICHUH Yepes
LBETOBbIE (GUIBTPHI"

YPOK-IIPAKTUKYM
"BosHOBEIE CBOMICTBA

76 cBeTa: AUCHepcHus,
uHTephepeHIus 1
mudpaxius”
OmngwiTel Pe3epdopna u
77 HHaHeTapHapr/I)OJlID:JIB bubmorexa LIOK
https://m.edsoo.ru/ff0c12a8
aToma
78 [Toctynater bopa.
Monens atoma bopa
Hcnyckanue u
79 [IOTJIOLI[EHUE CBETA bubmmoreka IIOK
aToMoM. KBaHTHI. https://m.edsoo.ru/ff0c144c
JIuHenyaThie CIEKTPHI
80 Y}?ggnlf;:;ljw bubmmoreka IIOK
\ https://m.edsoo.ru/ff0c1550
CIIEKTPOB UCIyCKaHUS
81 PagnoakTuBHOCTE U €€ bu6anorexa [JOK
BU/IBI https://m.edsoo.ru/ff0c1672
82 CrpoeHue aToMHOTO bubnuoreka [JOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

sapa. Hyknonnas
MOJENb

https://m.edsoo.ru/ff0c18ac

e BuGmmonexa LIOK
https://m.edsoo.ru/ff0clals
H30Toms1
Pemenue 3amau no
84 TEME: "PaI[I/I)j)aKTI/IBHBIe bubmmorexa [OK
| https://m.edsoo.ru/ff0c1b4a
TIPEeBpAIICHUS

85 [Tepuoxa monypacnana
VYpok-koHpepeHIIHs

86 "PannoakTHUBHEIC bu6anorexa IIOK
U3JIyYCHHS B IPUPOJIE, https://m.edsoo.ru/ff0c2126
MEIMIIMHE, TEXHUKE"

SAnepHble peakIuu.

87 3aKOHBI COXpaHEHHUS bubnmnorexa [IOK
3apsA0BOIO U https://m.edsoo.ru/ff0c1c58
MacCOBOTI'O YHCE
DHeprus CBsI3U

88 aTOhEHBIX saep. CBsizb bubmorexa HOK

https://m.edsoo.ru/ffOcld7a
MacChl U SHEPTUH
Pemienue 3amayg o

89 Teme "SnepHbie
peaxkuun"

90 Peaknuu cunrtesa u bu6anorexa [JOK



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

NENEHUS ALep.
Hcrounuku snepruu
ConHua u 3B€31

https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHIHs

"SInepHas YHEPreTUKAa.

JlencTBus
paiMOaKTUBHBIX
W3JIyYEHUMN HA )KUBbBIC
OpraHusMsbI"

92

Iloaroroska k
KOHTPOJIBHOM pabote
10 TeME
"DJIeKTPOMarHuTHOE
ToJIE.
DJIEKTPOMArHUTHBIE
BOJIHBEI. KBaHTOBBIC
siBieHUS"

bu6anorexa IIOK
https://m.edsoo.ru/ff0c223e

93

KontponbsHas pabota
0 TEME
"DNIeKTPOMarHuTHOE
noJie.
DIIEKTPOMarHUTHBIE
BOJIHBI. KBaHTOBBIE
siBJIeHus "

94

[ToBTOpEHME,

bu6anorexa [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

00o011eHue.
JlaGopatopHbie pabOThI

o Kypcy
"B3aumonaencreue Tea"

https://m.edsoo.ru/ff0c245a

95

IToBTOpEHME,
00o0menue. Pemenue
pacyeTHBIX U
KayeCTBEHHBIX 3a]1a4
1o TeMe "TerioBrie
npouecch”

bu6anorexa IJOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEHME,
00001IeHue. Perienme
pacyeTHBIX U
KauyeCTBEHHBIX 3a1a4

o teme "KIIJI
TEIJIOBBIX ABUTraTeIeh"

bu6anorexa IIOK
https://m.edsoo.ru/ff0c2a2?2

97

[ToBTOpEHME,
00001eHue. Perienme
pPacCUYETHBIX U
KaueCTBEHHBIX 33724
o Teme "KIT/]
ANEKTPOYCTAaHOBOK"

bu6anorexa [JOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEHME,
o0o01eHue.
JlabopatopHbIie pabOTHI

bu6anorexa [JOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

1o Kypcy "CBeToBbie
SIBJICHUA"

99

IToBTOpEHME,
0000menue. Pabora ¢
TEKCTaMU IO TEME
"3aKOHBI COXpaHEHUS B
MeXaHuke"

bu6mnorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

IToBTOpEHME,
00o0menue. Padora ¢
TEKCTAMH 110 TEME
"KoneOauusa v BOJIHBL"

bu6anorexa IIOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEHME,
0000menue. Padora ¢
TEKCTaMH 110 TEME
"CBeToBbIE ABJICHUA"

bu6anorexa IIOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHME,
0000menue. Padora ¢
TEKCTaMU 110 TEME
"KBanToBas u sjuepHas
duzuka"

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

14



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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