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IMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHOi paboueil mporpaMMbl BOCIIMTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU NpernojaBanus yueOHoro npeamera « Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYalOIIMXCS W OpraHU3alUi0 H3yYEHHUS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBArOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00ydeHHs], a TAKKe
MEXIPEIMETHbIE CBS3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacrpeeieHre yueOHoro Marepraia
1o rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIHHOCTD
U3Yy4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKaHUS U
y4eTe BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuXxcsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NIPEIMETOB, TOCKOJbKY (H3MdYecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojiee sICHble O00pa3lbl MNPUMEHEHUs] HAay4dHOro MeTojia
MIO3HAHUS, TO €CTh CI10CO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHSA B CTPYKTYpe OOIIETO
o0pa3oBaHUA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne ¢usmkn Ha 0a30BOM ypOBHE TMPEAINONaracT OBJaJCHUE
CIIEYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBaHUS;



HHTCPHOPETUPOBATL JAHHBIC M HCIOJb30BATh HAYYHBIC J1OKa3aTCIILCTBA
AJI1 TTIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYyYHOM METOJC MO3HAHUS U (HOPMHUPOBAHUE
UCCIICIOBATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOIUM SIBIICHUSIM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHA O  BO3MOXHBIX  cdepax  Oynymien
podecCHOHATBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3MKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUH.

I[OCTI/I}KGDHI/IG OTHUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTI'O
O6I.IIGFO 06pa30BaHI/IH oOecrneunBaeTCs PCHICHUCM CIICAYIOIMIUX 3a1a4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHMU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJOB pENICHHUS TNPOCTCHINMUX pacuyeTHBIX 3amad C
UCTIOJIb30BaHHEM bu3IYecKnx MOJIEIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HAOIIOATh MPUPOJIHBIE SIBJICHUS U BBITIONHATH OIBITHI,
nabopaTopHbie  pabOTBI M JKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMaruenn GU3MIEeCKOro COACpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3WKH, aHATIU3 U
KPUTHUYECKOE OlICHUBaHNE MHPOPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢U3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3HUECKOU HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3YyYEHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenmwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padboT U
OTBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTEIb JI€TAET BHIOOP NPH MPOBEICHUU
7ab0opaTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTAIbHBIX 3alaHUi, MPEeJIaraéMbIX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 SK3aMEHA 110 (PU3UKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa 1 e€ poJib B IO3HAHMU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BenUuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUSA: HaOJIOJIEHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro sBieHus. Onucanue GU3NUecKUX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJIICHUSL.
2. ®usnueckre TpuOOPHI U MpOLEAypa MPSMbBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTU U TBEPAOTO TEA.

4. OrmpeneneHue pa3MepoOB MaJbIX TEll.

5. M3mepeHue Ttemneparypbl IIpM IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATyPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

IlepBoHayanbHbIC CBEJACHUS O CTPOCHUH BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBfA3b CKOPOCTH JIBHJKEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPABIX
(kpuCTAIIIMYECKUX) Tell. B3auMmocCBs3b MeXay CBONMCTBAMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGOmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WUIHU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCHOJIb30BAaHUEM

doTtorpaduii).

2. OnbITHI IO HAOJTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3auUMOAeiCTBHE TeJl.
MexaHnnyeckoe [BUXKEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMOXKEHUsI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
o0beMa BelecTna.
Cuna kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TsokecTd. Cuia TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelicTByromas cui. Cuia TpeHHs.
TpeHue CKoIpXKEeHNs U TpEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUYKEHUS Tea.
2. H3MepeHHe CKOPOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. Clio)eHHEe CUJI, HalPaBJICHHBIX IO OJHOM MPAMOIl.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapHvKa B KUJKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIOKEHHON CUIIBI.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT oObema, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUsI OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IJIaBaHUS TEJl: MJIABAHWE WM MOTPYKEHHUE TEJN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Telia B BOJIE OT 00bEMa MOTpyKEHHOM B
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AKUJKOCTh YaCTHU TeNa.

2. OmpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO0 B JKUAKOCTH, OT O0BEMA NOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

PaGoTra u MOIIIHOCTH. DHEPrHUsl.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKIOHHAas TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. lIpumeHeHune npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnonesHoro neucTBus (maiee —
KIIJ]) npocthix MexaHu3MoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W TNOTEHUMAJIbHAs DHEPIHUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUU TeJa

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

TemioBbie sIBJCHMS.

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

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHMM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTCH U
TBEPIBIX TEJI HA OCHOBE TMOJIOKEHUM MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEprumu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temnorel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUSL.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TermnoBbele IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpauuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIIoTIepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYeCcKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n MmarazuH cCOnpoTUBIICHUM.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHHUs U MaTepuana.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB MpPU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AercTBUSA MarHUTHOIO I10JI HAa IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

MexanuuyecKkue siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas U1 MTHOBEHHas
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CyNepno3uLIuU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmxkenue mianer Bokpyr Comnnua. IlepBas kocmmuueckasi CKOPOCTb.
HesecomocTts u neperpys3ku.

PaBHoBecue matepranibHOM TOYkH. AOCoNOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [0TeHIIManbpHas SHEeprus CxKaTou NpyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TeEI

OTCYETa.



o vk~ w

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

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOTO W TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3KKHU.

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

HaGmronenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua ummysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HauaJabHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.
11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.
Mexanuyeckue Koae0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHMYeCKMX BOJIH. [IpoponbHble U
[IOIIEpeYHble BOJIHBL. JlJMHA BOJIHBI M CKOPOCTH €€  pacHIpOCTPaHEHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHWiA TeN TMOJ EHCTBUEM CHIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTHU BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWil MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TMEpuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MoOJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANeKTpoMarHuTHeIX BodH. I[llkanma »nexkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AAIBJICHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak onrtudeckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUI B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [TonmyueHnue 6e10T0 CBETA MPHU CIOKEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHnue 3aBHCHUMOCTH yrila OTPa)K€HHS CBETOBOTO Jiyya OT yIJa
MaJICHUs.

2. HM3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMETa B IFIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPH UX HAOIIOJCHUHU uepes
[[BETOBbIE (PUIIBTPHI.

KBanrtoBbIe siBJIeHHS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBauTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
saapa. HykmonHnas wmopens atomHoro snapa. Wzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros momypacmnaaa aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJOBOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsI3b Macchl W JHEPruM. Peakuuu cuHTe3a U
nenenus sanep. Ucroununku sneprumn CosiHia u 3BE37.

Anepnas sHepretuka. J[eMCTBUS pPaJMOAKTUBHBIX H3JIYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUTUX U3ITYUYEHUH.

6. Peructpanus uzinydyeHus NpUpoOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBaHnue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUU BCETO Kypca (PU3HMKH, a TAKXKE I MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT yU4E€OHBIN MpEIMET.

[Ipu M3ydeHHU JAHHOTO MOJYJSI PEANTM3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITENPHOCTH, HA OCHOBE KOTOPBIX 00ECMEeUMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
bu3nUecKue sIBJICHUS B OKPYIKaIOIIEeH MPUPOJI€ ¥ MOBCEAHEBHON KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAYYHBIE OCHOBBI Han0oJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas w3 Tem [JaHHOrO MOAYJS BKIIOYAET AKCIEPUMEHTAIBHOE
UccieloBaHrue o0oOIaromero xapakrepa. Moaynb 3aBepiiaeTrcs NpOBEIEHHUEM
JTUArHOCTUYECKOM U OLIEHOYHOU paboThI 32 KypC OCHOBHOTO 00111er0 00pa3oBaHMsl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKECHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (DU3NYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JIO003HATETHHOCTH, WMHTEpPECa K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPAHCTIOPTE, HA JIOpPOTraX, C AIEKTPUUECKHM W TEIUIOBBIM 00OpYyIOBaHHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO IMpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHUWU MPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeIbHOM  OpraHuW3alUid, TOpoJa, Kpas) TEXHOJOTHYECKOW U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3yUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalMs Ha TpPUMEHEHHE (U3NYECKUX 3HAHUM JJIsI PEIICHUs 3aaad B
o0JlacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATBHOI'O XapaKTepa AKOJOTHMUECKUX MPOOIeM U MyTeu ux

peleHns;
e 8) ajanTanuM K M3MEHAKIIMMCH YCJIOBHAM COLUHAJBHOH M NPHPOIHOH
cpeasl:
e - MOTPEOHOCTH BO B3aUMOJIEUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Huciie POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O GU3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
1076370478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBSA3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXXAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe ocBOeHMsS mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromerocst OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Bba3oBble JJoruueckue JelcTBUA:
e BBUIBJITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B paCCMaTPUBaEMBbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKUE JEHCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb W  JOCTOBEPHOCTh HWH(OpPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEATNOI0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPHU MTOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHEOOPMAIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOATETILHO  BBIOMpATh ONTUMAJIBHYIO (OpPMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIC YUeOHbIE 1eHCTBUS:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBbI
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX TMPUHATUS  PEIICHU
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATH MpeIJlaraéMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JIESITEIPHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MIPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE 7K€ MIPABO JIPYTOro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, THUIOTe3a, CAUHUIII (PU3UUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuna, gAedopmanus  (ynopyras, IJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMU TeJaMH, XUIKOCTAMHU U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO N1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a7]a4y B YUEOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeEM,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TSIKECTHU, BEC
Tela, cuila TpPeHWs, HAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYeCKasi M MOTEHUUANbHASl HEPrusi), NMpU OMHCAHUU MPaBUIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUUNH;
XapaKTepu30BaTh CBONCTBA TeJN, (PU3UYECKUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CIOXKEHUsI CUJl (BAOJb OJIHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBecHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4YECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEeHUE u3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B |—2 JEWCTBUS, MCHONB3YSd 3aKOHBI U
dbopmynbl, cBs3bIBarolMe (DU3NYECKUE BEIUYMHBI: HAa OCHOBE aHAJIM3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]ay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUYNHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TOMOIIHU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyiokeHue  (TUMOTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKH B XOJI€ ONBITa, JeJaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
buznyeckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHNU A,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBINIOJIHATh TMpPSMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHH, MacChl Tela,
00BéMa, CHJIBI M TEMIEpaTypbl C MCIOIb30BAHMEM AaHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aIlUCHIBATh ITOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aJJaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJAUTH UCCIIEIOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIOJb30BaHUEM IMPSAMBIX H3MEPEHHN (3aBUCUMOCTH IyTHU
PaBHOMEPHO JBWKYILETOCA TeJla OT BPEMEHU JBHXKECHHUS TeEld, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHUS OT IUIOLIAAA COPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TPYKUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMA
MOrPYKEHHOM YaCTH TeJla U OT IJIOTHOCTU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TJIaBaHUSl TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIEIOBAHUS, COOWMpaTh YCTAaHOBKY U
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIE H3MEpEHUS (U3UYECKUX BEIMYHUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUN W3MEPEHUU COOHMpaTh AIKCIIEPUMEHTATbHYI) YCTAaHOBKY W
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBHI, TEPMOMETp, AUHAMOMETP, COOOIIAONIUECS COCYIbI, OapoMmeTp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX OMNHCAaHUSA (B TOM YHCIIE:
MOJIIUITHUKHA, YCTPOMCTBO  BOAONPOBOJAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO WCTOIB30BaHUS (U3MUYECKUX 3HAHUN B TOBCEIHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATh OTOOp HWCTOYHWUKOB wuHpopmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMECIOIIIHXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJlaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTtypy  (pU3MYecKoro  coAepiKaHus, CHOPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAINHN (HUIUIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPU OSTOM TPaAMOTHO HCIIOIh30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN pACTIPENEISTH
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJCHUCTBUE, YYUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE T10JIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
0 ONUCAHHUIO HUX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue CoaHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJIICHUS B aTMoc(depe, dMEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, MONSIPHOE CHUSIHUE, MIPU ATOM MEPEBOJIUTh MPAKTUUECKYIO 3a7a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBIICHUIM;

OTHCHIBATh M3YyYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
du3nyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJeJdbHAs TEIUIOEMKOCTh BEIECTBAa, yHAElbHAs TEIUloTa
IJIABJICHUS, yJeJIbHAs TeIUIoTa MapooOpa3oBaHusl, yleJbHAs TEIioTa
CropaHusi TOIUIMBA, KOA(PPUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYMHY C JPYTMMU BEIUYMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPrUM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2-3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBIE g €€ pEelIeHHs, MPOBOAWTH pPacyéThl U CPaBHUBATH
MOJIY4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMS, 1€JIaTh BbIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKkux CBONCTB Tel (KauUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHUU OT LBETAa M3Iydaroled (ITOraoIaroIei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TeJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alysl MAarHUTHBIX I[IOJI€d NOCTOSHHBIX MAarHUTOB, JCUCTBHS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  IPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3NYECKON BEIIMUMHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPEe3 NPOBOJHMK, OT HANPSOHKEHHWsT Ha MPOBOJHHKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTM B BHAE TaOmuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3YyIbTaTaM MCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BeNMYMH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE IPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys IPEIJIOKEHHON WHCTPYKLUHH, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKHU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, IapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npubOpHkl, HarpeBaTeNbHbBIE IEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
IPEIOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOABUIATENb TOCTOSSHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, ABUIATEb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LENEeN C IMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKHUX LEEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOUCK HH(pOpMamuu (U3NYECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTeparypy (pu3MUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIIEHMUS,
0000mass wHpOpMANMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4YHCIE MyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEIBCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIMPOBO’K/IaTh BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeesiaiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIIEHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHWBATh COOCTBEHHBIN BKJAJ B
JeSITEBHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTcu€Ta, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHHMYECKOTO NBIKECHHS, Jedhopmarius
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
LHEHTpP TSAXKECTU TBEPIIOTO Tella, pAaBHOBECHE, MEXAHUUECKHUE KOJIECOAHUsS U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIBTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs SHEPTETHUKA;

paznuyath sBI€HUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSIMOJIUMHEUHOE
NBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JABUXKEHUE, CBOOOIHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJI€OaHUsA), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0eroro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTMOAKTUBHOCTh, BO3HMKHOBEHHE IMHEHYATOro CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpy)XaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B MPHUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TuiaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JIBW)KCHUE IKUBBIX OPraHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, IIyHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBI (DOH, KOCMHUYECKHE JIYYH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPaTUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeJIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUECKUX
SIBJICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Tel M (U3UUYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BeTUYMHBI (CpeHSIE UM MTHOBEHHash CKOpPOCTh Teja MpHu
HEPABHOMEPHOM [IBI)KEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHHUsS, CHUJia YINPYTOCTHU, CHJIA TKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJIbC TeNa, WMITYJIbC CHJIBI,
MeXaHu4deckasi padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CKATOU
NPYXUHBI, KWHETUYECKas OHHEPrus, TOJMHAs MEXaHW4YeCKas DHEPrusi,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJOMIICHHUS CPelibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3WYECKUM CMBICT HCIONIB3YEMbIX BEIHYUH,
0003HaueHUs W CAWHHIBI (U3UUECKUX BEIWYWH, HAXOIUTHb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS M MPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsI SHEPTuH, 3aKOH BCEMHUPHOTO TATOTECHHUS,
OPUHIUI CYNEPHO3ULMHU CUJI, TNPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO U MacCOBOTO YHCEI



IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpoM Ha 2—3 HW3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparouMecs Ha cuctemMy w3 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBMS 3aJauyd 3aliChiBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh MPU MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh IOPSAKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SBICHUN  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTHb IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJIEOAHUM, TPSIMOJIIMHEHHOE PacpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JAWH3e, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO CcOOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpyllOBaHUS, ONHUCHIBaTH XOJA  ONbITA W  €ro  pe3yibTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH IPU HEOOXOJUMOCTH CEPHUIO IPSIMBIX MU3MEPEHUM, Onpenemss
cpeqHee 3HAaYeHHE U3MepseMOoil BenuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbHOro npudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHWHM O€3 HaudaJlbHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJOMJIEHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyseOaHWW MaTeMaTHYeCKOr0 U MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONICH JIMH3BL, PAJUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIC PE3YJIbTAThI C YIYETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOYCYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKH TOJOKEHUS, PACCTOSHUA U YCKOPEHUs, PpaKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3BMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPAIOIIeH JINH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 11 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuodopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK uHpOpManuu (U3UYECKOTO COJEpKaHHsS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYITUPYS MOUCKOBBIN 3alpoC, HaXOIUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIMM U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uupposbie

Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE

padoThI padoTsbI pecypest

®du3rKa — Hayka O MPUPO/IE.
1 SABnenus npuposl. Gusnyeckue 1 https://m.eds00.ru/3c9¢9366

SBJICHUA

MexaHndecKue, TCIUIOBEIE,
2 BJIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/df 1 f6fb8

CBC€TOBBIC, 3BYKOBEIC ABJICHHUA

Dusnyeckre BEIMINHEI U UX
3 1 https://m.edsoo.ru/6185e41e
U3MEpPEHUE

VYpok-uccnenosanue "M3meperue
TeMIIepaTypbl Py HOMOUIH
XKUJKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparyps!"

1 1 https://m.edsoo.ru/2312c¢9d7

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH MU3y4aloT IPUPOY.
5 EcrecTBeHHOHAaY4HBIN METOL 1 https://m.edsoo.ru/384213a4

no3Hauusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOILIBIO MOZEIEH

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA

6 1 1 https://m.edsoo.ru/145¢e7ble
HIapuKa, MyIEHHOTO0 TOPU30HTANIBHO,

TeM 00JIbIIIE, YeM OOJIBIIE BHLICOTA




mycka"

Crpoenue BemiectBa. OMBITHI,
JI0Ka3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/12a57dbb

JIBM>KeHHE YacTull BENeCTBa

https://m.edsoo.ru/bcdf4162

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIUPEHHS Ta30B»

https://m.edsoo.ru/dc28d455

10

ArperaTHbI€ COCTOSIHHS BEILIECTBA

https://m.edsoo.ru/93dd87d7

11

B3anmMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
COCTOAHHUAX U UX
ATOMHOMOJICKYJIAPHBIM CTPOCHHUEM.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBI

https://m.edsoo.ru/bb22e4a5

12

Mexannueckoe OBUKEHHUE.
PaBHOMEpPHOE M HEpaBHOMEPHOE
NBIDKEHUE

https://m.edsoo.ru/43ceabl19

13

Ckopoctb. Eqununibpl ckopoctu

https://m.edsoo.ru/fdd6¢394

14

Pacuer IIYTH U BPEMCHH JABHXKCHUS

https://m.edsoo.ru/f1164e28

15

Wueprus. 3akoH HHEPITUH.
B3anmMoelicTBre Ten Kak mpuyruHa
M3MEHEHHUS CKOPOCTH JIBHDKCHHS Tl

https://m.edsoo.ru/7b9b482¢

16

IInoTHOCTE BemiecTBa. Pacuet Macchl
1 00beMa Tella IO ero MIOTHOCTH

https://m.edsoo.ru/4cd7ale8

17

JlaGoparopHas paboTa
«OmnpezeneHue MmIOTHOCTH TBEPIOTO
TeJa

https://m.edsoo.ru/766f1{89




Pemenue 3agag mo reme "ImoTHOCTE

18 " https://m.edsoo.ru/3f769a5a
BEII[ECTBA
Cuna xak xapakTepucTuKa

19 B3auMoeiicTeus ten. Cria https://m.edsoo.ru/2546928¢
ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yueHune
3aBUCHUMOCTH PACTSHKCHUS

20 https://m.edsoo.ru/afbd9bdd
(nedopmaiin) Mpy>KUHBI OT
MPUJIOKEHHON CHJIBI»

21 SBnenne taroreHusa. Cuia TSHKECTH https://m.edsoo.ru/5f763ae9
CBs3b MEXTY CUIION TSKECTH U

22 Maccoi Teia. Bec tena. Pemenne https://m.edsoo.ru/511ca9df
3agad o reMme "Cuna tsoxectn”
Cua TsDKeCcTH Ha WX IUIaHETaX.

23 YT hitps://m.edsoo.ru/3841287b
dusnvecKue XapaKTePUCTUKH TUIAHET

24 N3amepenue cun. JluHamomerp https://m.edsoo.ru/f663912d

25 Bec tema. HeBecomocTts https://m.edso0.ru/594bb9cd
CrnoxxeHue IBYX CHJI, HallpaBJIEHHBIX

26 10 OJTHOM TIPSIMOA. https://m.edsoo.ru/62elae35
PaBHoielicTByOIIAS CHIT
Pemenue 3agay no reme

27 " N " https://m.edsoo.ru/78755da8

PaBHoeiicTByIOIIas CH

TpeHue CKOJIBKEHHUSI M TPEHUE TTOKOSI.

28 https://m.edsoo.ru/8481b4bd
TpeHue B IpUpoIE U TEXHUKE
JIaGopatopHas pabota «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS

29 p https://m.edsoo.ru/99eas5ef7

CKOJIBXKCHHA OT CHUJIbI JaBJICHUA U
XapaKTepa CONMPHUKACAOINXCA




IMOBEPXHOCTEN

30

Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI

https://m.edsoo.ru/38b267b8

31

Pemenne 3amaa mo Temam: «Bec
Tenay, «I'padudeckoe n300paxeHue
cuy, «Cunbly, «PaBHOAEHCTBYIOIA
CHI»

https://m.edsoo.ru/f2fbfbaa

32

KonTtponsHas paborta no temam:
«MexaHnnueckoe IBIKEHIEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«['paduueckoe nzobpaxkeHue cui,
«Cub»

https://m.edsoo.ru/33fe531¢c

33

JlaBnenue. CriocoObl yMEHbIIEHUS U
YBEIMUYCHUS 1aBICHUS

https://m.edsoo.ru/e56bd875

34

JlaBnenne raza. 3aBUCUMOCTD
JaBJICHHMS ra3a oT 00bEMa,
TEeMITepaTyphl

https://m.edsoo.ru/41e7cacb

35

[Tepenada naBneHus TBEPABIMU
TeJIaMH, JKUIKOCTAMH U Ta3aMH.
3akoH ITackansa

https://m.edsoo.ru/cfb73461

36

[[aBJ'IeHI/Ie B X KMJKOCTH H ra3sc,
BBI3BAHHOC I[CﬁCTBPICM CHJIBI TSOKCCTHU

https://m.edsoo.ru/8e8367b5

37

Pemenue 3agau no reMe ((I[aBJ'IeHI/Ie B
KHUIKOCTH U rasec. 3axoH Ilackamsay

https://m.edsoo.ru/3c9f6fad

38

Coobmarormuecs: cocybl

https://m.edsoo0.ru/384621b8

39

I'mpopaBnuueckuit mpece

https://m.edsoo.ru/f6417ca4

40

Manomertpel. [lopiineBoi
’KUJKOCTHBIN HAcoc

https://m.edsoo.ru/1£58766b




41

Atmocdepa 3emuu. [TpuanabI
CYyILECTBOBAHUS BO3yILIHON
000J109KH 3eMJTH. 3aBUCUMOCTh
aTMOC(EpPHOTO JaBJICHUS OT BHICOTHI
HaJl YPOBHEM MOPS

https://m.edso00.ru/9249b692

42

Bec Bozmyxa. ATmMmocdepHoe
JIaBIICHUE

https://m.edsoo.ru/ccd4dads

43

W3mepeHne atMoC(epHOro 1aBIeHHUS.
OneiT Toppuuennu

https://m.edsoo.ru/22f14fba

44

3aBUCUMOCTb aTMOC(EepHOTro
AaBJICHUA OT BBICOTHI HAl YPOBHEM
Mopst

https://m.edsoo.ru/6c48c524

45

Bbapomertp-anepoun. AtmochepHoe
TaBJICHNE Ha PA3IMYHBIX BHICOTAX

https://m.edsoo.ru/e7a99517

46

Pemrenue 3aga4q mo reMme
"AtmocdepHoe naBieHue"

https://m.edsoo.ru/c12835a8

47

JleiicTBHE JKUAKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumMmenioBa cuia

https://m.edsoo.ru/ac71c7fa

48

JlaGopaTtopHnas pabota
«OmnpezeneHre BITATKUBAIOIICH
CWJIBL, JEMCTBYIOLIEH Ha TEJO,
MOTPYKEHHOE B KUIAKOCTH)

https://m.edsoo.ru/3749d5cc

49

JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJE OT 00bEMaA MOTPYKEHHOM
B JKUJIKOCTb YacTH TeJIa»

https://m.edsoo.ru/3c11398¢

50

IInaBanue Texn

https://m.edsoo.ru/celf25ac




51

JIaboparopHas paboTa
"KoncrpyupoBanue apeomerpa win
KOHCTPYHUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

https://m.edsoo.ru/ce4a8f8a

52

Pemenue 3agau no remam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

https://m.edso00.ru/3373694¢

53

Mexanuveckast pabora

https://m.edsoo.ru/8a8cac47

54

MomntHocTs. EAWHAITEI MOIITHOCTH

https://m.eds00.ru/4395592¢

55

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
nobEMe o JIeCTHHUIE"

https://m.edsoo.ru/8e9f821a

56

[Ipoctbie MexaHu3Mbl. Poiyar.
PaBHOBecue cuil Ha peryare

https://m.edsoo.ru/1283aa34

57

KonTtponbHas padoTa o teme
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 razoBy» / Beepoccuiickas
poBepouHasi paboTa

https://m.edsoo.ru/3¢391d99

58

PesepBHbIit ypok. PaboTta ¢ Tekcramu
1o teMe «/laBiaeHue TBEPABIX TEII,
JKUIKOCTEH U ra3oBy /
Bcepoccuiickas mpoepodHas paboTa

https://m.edso0.ru/76988618

59

Prryaru B Texnuke, ObITY M IPUPOJIE.
JlaGoparopHas paboTa
«MccnenoBanue ycaoBHi paBHOBECHS
pbI4ara

0.5

https://m.edsoo.ru/85ed83cc

60

Pemenue 3amau o reme «Y CI0BUSA

https://m.edsoo.ru/6d1cdc72




PAaBHOBCCHA pblyara»

61

KoaddurmenT noneznoro neidcTBus
Mexanu3ma. Jlaboparopnas padora
«M3mepenue KIIJI HakIOHHON
TUIOCKOCTH

0.5

https://m.edsoo.ru/8a91d11d

62

Pemenne 3ama4g o teme "Pabora,
MomHocTh, KIT/["

https://m.edsoo.ru/ab3c7eaf

63

Mexanundeckast SHEpTHsl.
Kunernueckas u moTeHuuanbHas
SHEPrus

https://m.edsoo.ru/2delcc24

64

3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/92e9efac

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
I1ocKocTH"

https://m.edsoo.ru/fbb989ba

66

KonTtponbHas paboTa o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUs»

https://m.edsoo.ru/1a4d3478

67

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe aBuxkeHue"

https://m.edsoo.ru/35541 1fe

68

PesepBHriit ypok. Pabota ¢ Tekctramu
o teMme "Pabora. MOIIHOCTS.
OHneprus"

https://m.edso0.ru/281b265¢

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12




8 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A bp
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

OCHOBHBIE ITOJIOKECHUS

1 MOJIEKYJIIPHO-KMHETUYECKON TEOPUU 1 https://m.edsoo.ru/4b6b1523
Y WX OTBITHBIC MOATBEPKICHUS

2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1 https://m.edsoo.ru/51284758
Mogenu TBEPIOTO, KHUIKOTO 1

3 A — O | https://m.eds00.ru/7236¢9f9
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTo

4 COCTOSIHMM BEIIIECTBA Ha OCHOBE 1 https://m.eds00.ru/94849842
MOJIO)KEHU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU

5 Kpucranmmaeckue u amopdubie Tena 1 https://m.edsoo.ru/5d25b3dd
CMaunBaHuE M KaIUJISPHOCTD.

6 g | https:/m.eds00.ru/8bb5494b
[ToBepXHOCTHOE HATSKEHHUE

7 TennoBoe paciiMpeHne U CKATHE 1 https://m.edsoo.ru/42dc6eaf
Temnepatypa. CBsi3b TEMIEPATYPHI

8 CO CKOPOCTBIO TEIIOBOI'O JBWKEHUS 1 https://m.edsoo.ru/767b611b
YacTHII
Buytpennss sueprusi. CriocoOsl

9 N 1 https://m.edsoo.ru/7al61b6d
W3MEHEHHUS BHYTPEHHEHN SHepruun

10 Bunael Tenonepenaun 1 https://m.edsoo.ru/e5c7ce2c

11 Ypok-koHpepenmus "[IpakTudeckoe 1 1 https://m.edso0o0.ru/47298c48




HCIIOJIB30BaHUE TCIJIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

12

KomnmuecTBo TeIIOTHI. Y IenbHAs
TCIINIOEMKOCTD

https://m.edsoo.ru/eb498cle

13

VYpaBHeHHE TEIUIOBOTO OajiaHca.
TenmooOMeH 1 TETIOBOE paBHOBECHE

https://m.edsoo.ru/6aefSeca

14

JlabopaTtopHnas pabota
"UccnenoBanue siBICHUS
TEII000MEeHa IPU CMEIINBaHUH
XOJIOJTHOW U TOpsTYeil BOIBI"

https://m.edsoo.ru/b1634a45

15

Pacuer xommdecTBa TEILIOTHI,
HEO0O0XOUMOTO JJII HarpeBaHus Teja
Y BBIJICIISIEMOTO UM TIPH OXJIAKICHUN

https://m.edsoo.ru/fd21c3dl

16

JlaGopaTtopHnas pabota
"Onpenenenne yaeabHON
TEIJIOEMKOCTH BeriecTna"

https://m.edsoo.ru/aabf9721

17

DHeprus TorMnBa. Y IeJabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/2c¢f8923b

18

IInaBnenue u OTBECPACBAHHUC
KpUCTAJUIMICCKUX TCJI. Y aennHas
TCILIOTA I1J1aBJICHUA

https://m.edsoo.ru/5¢93abab

19

JlaGopaTtopHas pabota
"OnpeneneHue yaeabHOU TEIIOThI
IIaBJIEHNA Jpaa"

https://m.eds00.ru/9cb89b68

20

[TapooGpazoBaHue U KOHEHCAIUS.
Hcnapenue

https://m.edsoo.ru/943361ac

21

Kunenne. VYaenpHas TemioTa

https://m.edsoo.ru/e4c6ce3f




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH BO3ayXxa"

https://m.edsoo.ru/17eeb2af

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

https://m.edso00.ru/9f97285d

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

https://m.edsoo.ru/al4f1dbc

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENN U 3aIIUTA
OKpYKarolle cpeibl

https://m.edsoo.ru/c1c67641

26

3aKOH COXpaHEHHs U MpeBpalleHUs
SHEPrUH B TEIUIOBBIX MPOIIECcCax

https://m.edsoo.ru/89535ae3

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

https://m.edsoo.ru/dfead3fc

28

KonTtponpHas paboTa o teme
"TermnoBble sBIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

https://m.edsoo.ru/64eb961f

29

DnexTpusainus Ten. J[Ba poga
ANEKTPUUECKUX 3apSI0B

https://m.edsoo.ru/17ef865b

30

Ypok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U IIpU
CONIPUKOCHOBEHUU"

https://m.edsoo.ru/1de2a6dc




31

B3anmMoenicTBre 3apsyKeHHBIX TEll.
3akon Kynona

https://m.eds00.ru/9753c¢836

32

DIEKTPUYECKOE TTOJIE.
HanpsikeHHOCTB 2JIEKTPUYECKOTrOo
nosist. [lpuHumn cynepno3unuu
BIEKTPUYECKUX TOJIEN

https://m.edsoo.ru/46777f42

33

Hocurenn snexTpudeckux 3apsaoB.
OnemeHTapHbIi 3apsaa. CTpoeHue
aToma

https://m.edsoo.ru/d5afc8eb

34

[IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH
COXPAHEHHUS MIEKTPUYECKOTO 3apsAia

https://m.edsoo.ru/f2d4al134

35

Pemenue 3aga4 Ha npuMeHEHUE
CBOWCTB 2JIEKTPUUIECKUX 3aPSATI0B

https://m.edsoo.ru/5e7ea9cc

36

DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
cyuiecTBoBaHus. VIcTouHUKN
AIEKTPUYECKOTO TOKa

https://m.edsoo.ru/67367ddc

37

JlericTBUS 3JIEKTPUYECKOTO TOKA

https://m.edsoo.ru/aele7251

38

VYpok-uccnenoanue "JlelictBue
ANEKTPUIECKOTO TOJIsI Ha
MPOBOJIHUKHU U JTUAIEKTPUKHU"

https://m.edsoo.ru/1b724c3e

39

DJIEKTPUYECKUI TOK B MeTasuIax,
JKUIKOCTSIX U ra3ax

https://m.edso0.ru/23935322

40

9J'IeKTpI/I‘ICCKa$I Lenb U €€ COCTaBHbIC
qaCTu

https://m.edsoo.ru/e19acc53

41

Cuna Toka. JIabopatopHas paboTa
"H3MepeHune 1 peryiaupoBaHue CHIIBI
ToKa"

0.5

https://m.edsoo.ru/d67176b6

42

QHGKTpI/ILIeCKOG HaITpsI’KCHUC.

0.5

https://m.edsoo.ru/6a219¢ef8




BonwsTmeTp. JIabopaTtopHas paboTa
"N3mepenue u peryinpoBaHue
HanpspkeHus"

43

ConpoTuBieHre MPOBOJHHKA.
VY ienpHOE CONPOTUBIICHHUE BEIIECTBA

https://m.edso00.ru/98c1f226

44

JlaboparopHas paboTa "3aBHCHMOCTh
AIIEKTPUYECKOTO COTIPOTUBIICHUS

MPOBOJTHUKA OT €T0 JUTUHBI, IJIOIIA TH
MONEPEYHOro CeYeHUs U MaTepuana”

https://m.edsoo.ru/8852b3cf

45

3aBHUCHUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ist
y4acTKa 1eru

https://m.edsoo.ru/224862ac

46

JlabopaTtopnast pabota
"HccneqoBaHre 3aBUCUMOCTU CHIIEI
TOKa, UIYILEro Yepe3 pe3nucTop, oT
COTPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

https://m.edsoo.ru/8fbc7cS5a

47

HOCJ’ICI[OB&TCJ'IBHOG " MapaJljICJIbHOC
COCAMHCHUA IMTPOBOIHHUKOB

https://m.edsoo.ru/73f4d541

48

JlaGopaTtopHnas padora "IIpoBepka
MIpaBUJIa CIOXKEHHS HAMPSKEHUH MTPH
MOCJIEIOBATEILHOM COCIMHEHUU
JBYX p€3UCTOPOB"

https://m.edsoo.ru/9fec21e2

49

JlaGopaTtopHnas pabora "IIpoBepka
TIpaBUJIA JUISL CUJIBI TOKA MPU
napayuiebHOM COEAMHEHUU
pe3ucTopos"

https://m.edsoo.ru/6b9fd546

50

Pemienue 3amaq Ha MMPUMCHCHUC

https://m.edsoo.ru/24e36972




3akoHa OMa AJ1s1 pa3IuyHOro
COEJIMHEHUS IIPOBOHUKOB

51

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

https://m.edsoo.ru/821f4c5b

52

Jlaboparopuas padoTa
"Onpenenenne padboTHI U MOITHOCTH
AIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/dd1d4d66

53

DnexTpuyecKue 1enu U MoTpeouTenu
AIIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanne

https://m.edsoo.ru/f4fle71a

54

ITocTosTHHBIE MAarHUTHI, UX
B3aUMO/JEHCTBUE

https://m.edso00.ru/6e766¢29

55

VYpok-uccnenoanue "N3yuenne
OJIEN MMOCTOSIHHBIX MarHuToB"

https://m.edsoo.ru/3ab2bd56

56

MaruutHoe 1oe. MargauTHoeE 1oJe
3eMIIM U €ro 3HaueHue I )KU3HU Ha
3emiie

https://m.edsoo.ru/34fb13d5

57

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
3apsiKeHHbBIE Tella U UX
B3auMoaeiicTBud. [locTosTHHBIN
3JIEKTPUYECKUN TOK"

https://m.edsoo.ru/325ebb45

58

KounTtponbHas paborta o teme
"DyeKTpUUECcKHe 3apsiabl.
3apsKEHHBIE TEJIa U UX
B3aumoaeucTBUs. [locTOSHHBIN
ANIeKTpUUYECKHi TOK" /
Bcepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/18b3ac5f




59

PesepBHeiit ypok. PaboTa ¢ TekcTamu
o Teme "llocTrosiHHbII
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/713efeab

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTylIKH1 C TOKOM

https://m.edsoo.ru/c81d38dd

61

[IpumeHeHue MeKTPOMarHuToB B
texHuke. JlaboparopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

https://m.edsoo.ru/d4f9896¢

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHHUE
paboTHI AeKTpoABUTATES "

https://m.edso00.ru/9¢99a4b7

63

OnbiTel @apajes. 3aKoH
AIIEKTPOMArHUTHOW WHYKITUH.
[IpaBuno Jlenua

https://m.edsoo.ru/2981eldb

64

DnektporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUIECKOM SHEPTUU.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/d926dc7f

65

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "DNEKTPUUYECKUE U
MAarHuTHbIE IBJIEHUS"

https://m.edsoo.ru/e35e6336




KonTtposnsHas paboTa o teme

66 "DNeKTpUUECKre U MarHUTHbBIE 1 https://m.edsoo.ru/fc544d96
siBJICHUS"
Pe3ze it ypok. PaboTa ¢ Tekcra

67 pBHI:,IHyp “ ! T"K e 1 https://m.edsoo.ru/7d3485¢l
o teme "TemnoBsie sIBICHUS
Pe3ze it ypok. PaboTa ¢ Tekcra

68 pBHI:,IHyp « et K"T i 1 https://m.edsoo.ru/46a7afa5
1o Teme "MarHuTHbIe SIBJICHUS

OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME




9 KUIIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoTsbI
pecypchl

Mexannueckoe OBUKEHUE.

1 1 https://m.edsoo.ru/54c98fca
MarepuanbHas TOUKa
Cucrema orcuera. OTHOCHUTEIHHOCTH

2 1 https://m.edsoo.ru/5¢869dc5
MEXAaHUYECKOTO ABMKEHUS
PaBHOMEpHOE NMpAMOJIMHETHOE

3 1 https://m.edsoo.ru/bc342e¢86
IBIKEHHE
HepaBHoMepHOE NpAMOJIMHEITHOE

4 nekeHue. CpeHsis 1 MTHOBEHHAs 1 https://m.edsoo.ru/9d51e741
CKOPOCTH
ITpssmMoamHETHOE paBHOYCKOPEHHOE

5 P PaBHOYCKOP 1 https://m.edsoo.ru/cbb4116b
JIBIDKEHUE. Y CKOpEHUE
CkopocTh NPSMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBHKECHUS. 1 https://m.edsoo.ru/2c456185
I'paduk ckopocT

7 __ 1 1 https://m.edsoo.ru/dfd66¢69
CBobOoauoe magenne tei. OnbITh

8 8 a 1 https://m.edsoo.ru/163cf472
T'anunes
PaBHOMEpHOE ABHIKEHHE IO

9 p A 1 https://m.edsoo.ru/7a978b7a

OKPYXHOCTH. Hepﬂo,u " 4acToTa




oOpamenus. JIuneinas u yriaosas

CKOPOCTHU

10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE https://m.edsoo.ru/21f74a13
IIepseiit 3ak0oH HprotoHa. Bekrop

11 https://m.edsoo.ru/8776289d
CHIIBI
Bropoit 3akon HeroTona.

12 . https://m.edsoo.ru/6b639d94
PaBHOelicTBYIOIIAs CHIla
Tpernii 3akoH HproTOHA.

13 https://m.edsoo.ru/6155617¢
Cynepno3uuus cui
Pemenue 3aga4 Ha npuMEeHEHUE

14 https://m.edsoo.ru/52e8393d
3akoHOB HeroToHa

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/ef3a2d7f
Pemrenne 3amau o teme «Crta

16 https://m.edsoo.ru/3bf34e6¢
YIPYTOCTHY
JIa6 3] O

17 abopatopiia pabota «JIpeAeIeHie https://m.edsoo.ru/aabe6bc3
YKECTKOCTHU MPYKHUHBD

18 Cuna TpeHus https://m.edsoo.ru/67bcdefb
Pemrenue 3agaq mo reme «Criia

19 https://m.eds00.ru/97¢5¢938
TPEHUS»
JIab 3] "O

20 abopaTopHa pabota “UHpEACICHIC https://m.edsoo.ru/78{f698¢
ko3 duimenTa TpeHUS CKOIbKCHUS"
Pemenne 3agau no teMe "3aKOHEI

21 Herorona. Cuna ynpyrocru. Cuina https://m.edsoo.ru/885c63el
TpeHus"
Cuna TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/c4cba3c3
najgeHus

23 Ypok-koHpepenmus "JIBuKeHne Tl https://m.edsoo.ru/6a48e5c3




BOKPYT I'PaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anakruxu"

24

Pemrenue 3amau no teme "Cuita
TSOKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo0.ru/8b4d9{83

25

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/5f38dbas

26

PaBHOBecne MaTepuaNbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOM OChIO BPAILICHHUSL.
MowmeHT cunsl. LleHTp TsKeCTH

https://m.edsoo.ru/a351cela

27

PaBHOBecne MmaTepuanbHON TOUKH.
AOGCOTIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEINIEHHON OChIO BpAILICHUS.
MowmeHnT cunsl. LlenTp TsxecTu

https://m.edsoo.ru/6872abf4

28

Pemrenue 3agaq mo reme "MoMeHT
cunbl. Llentp Tsoxectn"

https://m.edsoo.ru/77b2c6¢c5

29

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "MexaHnuyecKoe IBUKEHHUE.
Bsaumonetictue Tea"

https://m.edsoo.ru/2bafb487

30

KonTtponpHas padoTa o Teme
"MexaHn4eCcKO€e IBUKECHUE.
BsaumonetictBue ten"

https://m.edsoo.ru/fc25194b

31

Nmnynsc Tena. Ummynse cuisl. 3aKoH
COXpaHEHUs UMILyJIbCa. YIIPYroe U
HEYIPYroe B3aUMOJIECHCTBHE

https://m.edsoo.ru/251e6f13




Pemenue 3ama4q mo reme "3akou

32 " https://m.edsoo.ru/c3cceebl
COXpaHEHHUs UMITYJIbCa
VYpok-koH(pepeumnus "PeakTuBHOE

33 P depern " https://m.edsoo.ru/8b5e27f1
JBIKEHUE B MIPUPOJIC U TEXHUKE

34 MexaHnndeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/848ba637
PaboTa cuibl TSHKECTH, CHIIBI

35 https://m.edsoo.ru/d7a7¢555
YIPYTOCTH M CHJIBI TPEHUSI
JlabopaTtopHas pabora «OnpeneneHue

a00TBI CHIIBI TPEHUS TIPU

36 p p p https://m.eds00.ru/667c837¢
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH»
CBs13b SHEpruu v paboThI.

37 https://m.eds00.ru/84817179
[TorenumansHas 3HEPTUs
Kunernueckas sueprus. Teopema o

38 . https://m.edsoo.ru/24d61ab5s
KHHETHYECKOUN YHEPTUHU
3aKOH COXpaHEHHS SHEPTUU B

39 https://m.edsoo.ru/24661{29
MEXaHUKE
JlaboparopHas padora «/3ydyenue

40 PATOPHA P i https://m.edsoo.ru/48838ca3
3aKOHA COXPAHEHUS YHEPTUM»
KonebarensHo€E IBUKEHUE U €TO

41 https://m.eds00.ru/7b9859af
XapaKTECPUCTHKHU
3aryxarlue KoJieOaHus.

42 yxatotn https://m.edsoo.ru/ad17f942
Breinyxaennsie konebanus. Pesonanc
Maremaruyeckuii u 1 UHHBIN

43 Py https://m.edsoo.ru/4a6aa385
MAasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepro/a KoJieOaHuii OT KECTKOCTH https://m.edsoo.ru/b1c7271b

IIPYKUHBI U MAacChl Tpy3a»




45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

https://m.edsoo.ru/8544337¢

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEpUOJIa KOJIeOaHMit
MPYKUHHOTO MasiTHHKA»

https://m.edsoo.ru/bald1d48

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TMEPH0/1a KoJIeOaH i
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacchl Tpy3a»

https://m.edsoo.ru/5d34e65f

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

https://m.edsoo.ru/8ed367¢e7

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuueckye BOJHEI"

https://m.edsoo.ru/ebd8d7b6

50

3ByK. PacnipocTpaneHnue u oTpakeHue
3ByKa

https://m.edsoo.ru/8a594969

51

Ypoxk-uccnenopanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
9acTOTHI"

https://m.edsoo.ru/2b951238

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

https://m.eds00.ru/699e3612

53

Ypok-koHpepenmus "YnbTpazByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffc5cbba

54

[ToaroToBka K KOHTPOIBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KouedaHus ¥ BOJIHEI"

https://m.edsoo.ru/b347159¢

55

KonTposneHas paboTa o teme

https://m.edsoo.ru/e9924b5e




"3akoHbI coXpaHeHUsl. MexaHn4ecKue
KoJieOaHus U BOJHBI"

56

DNEeKTPOMarHuTHOE TOJIE.
3HeKTpOMaFHI/ITHI)I€ BOJIHBI

https://m.edsoo.ru/45bbd19b

57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

58

VYpoxk-koudepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp30BaHme 37IEKTPOMArHUTHBIX
BOJIH JJIST COTOBO# cBs31U"

https://m.edsoo.ru/48f68a2d

59

Ypok-uccnenoanue "N3yuenne
CBOMCTB QJICKTPOMArHuTHEIX BOJIH C
MTOMOTIIHI0 MOOHMIIBHOTO TenedoHa"

https://m.edsoo.ru/3cfae84a

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHEI

https://m.edsoo.ru/ebe362a6

61

DneKTpoOMarHuTHasl MPUpPOJa CBETA.
CkopocTth cBeTa. BoHOBBIE CBOWCTBA
cBeTa

https://m.edsoo.ru/ecb99257

62

Hctounuku ceta. [Ipsamonnneitnoe
pacrnpocTpaHeHue cBeTa. 3aTMEHUS
Connua u JlyHsl

https://m.edsoo.ru/f3de5613

63

3aKOH OTpaKEHUs CBETa. 3epKaia.
Pemenue 3a1ay Ha IpUMEHEHNE
3aKOHA OTPaKCHHsI CBETa

https://m.edsoo.ru/45e9f872

64

HpeHOMJIeHI/Ie cBeTa. 3aKOH
MpEIOMIICHUS CBECTA

https://m.edsoo.ru/3c5ffof5

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBera. Mcronp30BaHHE IOJIHOTO

https://m.edsoo.ru/4e43afa2




BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJAX

66

Jlaboparopuas paboTa
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIIOMJICHUSI CBETOBOTO JIy4a OT yTJia
MaJIeHUs Ha TpaHuIle "BO3IyX-

crexiao""

https://m.edsoo.ru/835faed9

67

VYpoxk-koupepennus "HcnonpzoBanue
IIOJIHOT'O BHYTPCHHET'O OTPAKCHUSA:
CBC€TOBObI, OIITUKOBOJIOKOHHAA
CBSI3b"

https://m.edsoo.ru/2ce8864 1

68

JInn3el. OnTHyeckas cHiia JIMH3I

https://m.edsoo.ru/c6451cf4

69

[TocTpoenue n3o0paxeHuil B TMH3aX

https://m.edsoo.ru/3b4b5e4f

70

JlaGopaTtopHnas padota "Onpenenenue
(OKYCHOTO PacCTOSIHUS M ONTHYECKON
CHUJIBI COOMPAIOIIEH JTUH3HI"

https://m.edsoo.ru/911a47¢cb

71

Ypoxk-koupepenius "OnTuyueckue
JINH30BBIC TPUOOPHI"

https://m.edsoo.ru/5b79227a

72

I'na3 kak ontuyeckas cucTeMa.
3peHue

https://m.edsoo.ru/d7aa88af

73

Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/4dc7b213

74

Paznoxenue Genoro ceera B CEKTP.
Omngbitel HetoToHa. Ciioxkenue
CHEKTpalbHBIX LIBETOB. [(ucnepcus
cBeTa

https://m.edsoo.ru/6eb8b874

75

JlaGopatopHas padota "OnbIThl IO
Pa3ioKeHnIo OEJI0ro CBeTa B CHEKTP U

https://m.edsoo.ru/b4867994




BOCIIPUSTHIO [[BETA TIPEJAMETOB IPU UX
HaOJI0IEHUH Yepe3 IBETOBHIC
¢bwbTpe"

VYpok-npaktukym "BosnHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/1b4e5e94
uHTephepeHys u audpaxaus”
Omeitel Pe3zepdopna u mranerapuas

77 pgopa p https://m.edsoo.ru/c36effbs
MOJIEIb aToMa
ITocrynarel bopa. Moaens atoma

78 Y p a https://m.edsoo.ru/d5e656ba
bopa
Hcnyckanue u MorJIONeHHE CBETa

79 atomoM. KBauTtel. JIunenuareie https://m.eds00.ru/9fb5689b
CIIEKTPBI
VYpok-tipaktukym "HaOmronenue

80 P P M " 8 https://m.edsoo.ru/83b9a577
CIIEKTPOB UCITYCKAHUS

81 PagnoakTUBHOCTE U €€ BUIBI https://m.edso0.ru/8¢724769
CTpoeHHe aTOMHOTO a.

82 TPOCHHUE ATOMHOTO P https://m.edsoo.ru/2d85bef3
Hyxknonnas monens
PanmoakTuBHEIE IIpEBPALLIEHUS.

83 g pespatt https://m.edsoo.ru/8bS6a71d
3oTonml
Pemtenue 3amay no remMe:

84 " " https://m.edsoo.ru/f24 1bbdc

PannoakTuBHBIE MpeBpaleHUs

85 [lepuon nomypacnana https://m.edsoo.ru/523a9317
Ypok-koHpepenius "PagnoakTuBHbIS

86 W3JIyYEHHUS B IPUPOJE, MEIULIMHE, https://m.edsoo.ru/4cadf6ed
TeXHuke"
SloepHBIE peakIIui. 3aKOHBI

87 Aep peatt https://m.edsoo.ru/cdcbe7ee

COXpPAaHCHUSA 3apAd0BOTO U MAaCCOBOTO




YHUCCJI

88

DHeprusi CBS31 aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUU

https://m.edsoo.ru/734f11cl

&9

Pemenue 3agau o teme "AnepHeie
peakuun"

https://m.edsoo.ru/5efa6f52

90

Peakmmu cuHTEe3a M ICTICHUS SIIIED.
Ucrounuku sueprun CoJiHIA U 3BE3]T

https://m.edsoo.ru/2d7262c2

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3Ty4€HUHN Ha
JKUBBIE€ OpPTraHU3MbI"

https://m.edsoo.ru/bd4b6eSe

92

[ToaroroBka K KOHTPOJILHOM padoTe
1o TeMe "DNEeKTPOMArHUTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIE siBEHUA"

https://m.edsoo.ru/d9f1261a

93

KonTtponpHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMAarHUTHbIE BOJHBIL.
KBanToBbIe siBIeHUS"

https://m.edsoo.ru/7231a58d

94

[ToBTOpEeHUE, 060OIICHNE.
JlaGopatopHbie pabOTHI IO KypCy
"Bzaumonaeiictsue ten"

https://m.edsoo.ru/8b45d684

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHbIX U KAYECTBEHHBIX 3aJ1a4 10
teme "TernoBele npouecchbr”

https://m.edsoo.ru/d3248943

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAYeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix ABUTaTenen"

https://m.edsoo.ru/28f67bc4




97

[ToBTOpenue, o6o0menue. Pemenne
PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/399f4911

98

[ToBTOpenue, oboOIICHNE.
JIaboparopHbIe pabOTHI IO KYypCy
"CBeToBbIe siBIICHUSA"

https://m.edsoo.ru/1cd92c¢22

99

[ToBTOpenue, 0606menue. Pabora c
TEKCTaMU 1o TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

https://m.edsoo.ru/f7e¢3f69d

100

[ToBTOpenue, o606menue. Pabora ¢
texcraMmu 110 TeMme "Kosebanus u
BOJIHBI"

https://m.edsoo.ru/497cclc6

101

[ToBTOpenue, o6o6menue. Paborta ¢
TekcTaMu 110 TeMe "CBeTOBEIE
saBjeHus"

https://m.edsoo.ru/5986dca7

102

[ToBTOpenue, o6o6menue. Pabora ¢
TekctaMu 1o TeMe "KBanToBas u
snepHas puzuka”

https://m.edsoo.ru/6d32ee4f

OBIIEE KOJIJMYECTBO YACOB I1O
I[TIPOTPAMME
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IPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/II-IGCKOG SBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKPYKaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBIICHUS B MPUPO/IE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aauy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

ONHCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PHU3MYECKHE SBJICHUS,
UCTIONB3ysl (U3NYECKHE BEJIMYUHBI, TIPU OINUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIIOJIB3YEMBIX BEIHYMH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYNH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JAPYTrHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (1)I/I3I/ILICCKI/IG SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI 11O €0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHUs, 3aMMCBIBATh XOJI OTbITa U (YOPMYIHUPOBATh BHIBOIbI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPapUKOB, JIe]aTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e301IacCHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHMW M IIYTEM CPAaBHEHMS Pa3JIM4YHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCJEe MyOJIMYHO JIeNaTh KpaTkue COOOUICHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUH C IIOCTABJICHHBIMUA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBAsA MHCHUC

OKpYKaromux




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiindaTth ABJICHUA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I'-IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
MIpU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICIATH

CYyLIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUI

1.4

ONHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (QU3MYECKHE SBICHUS,
UCONIb3Yys  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpakTOBaThb  (PU3WYECKUII  CMBICA  HCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHS U EUHUIIBI PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3bIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEIMYUHY C JPYrUMHU
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS W MPOILIECCHI,
UCIIOJIb3YSl HM3YyYEHHBbIE 3aKOHbI, MpPU OTOM JaBaTh CIOBECHYIO
(GbopMynUpOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKoe

BBIPAXCHUC

1.6

O0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluid IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISBIIATh IPUYMHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMUYECKHMX IIAroB € IMOMOIIBIO | — 2 HM3y4YEeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I"IeCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a
YCJIOBHUA 3ala4U 3allUCBIBATH KPATKOC YCJIIOBUC, BBIABIIATE HCJOCTATOK
JAaHHBIX JUId PEIICHHUA 3a4dadu, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'H)I,
HCO6XO,[[I/IMLIC o e€ peuicHus, IMPOBOJAUTH paC‘IéTLI U CpaBHUBATH
MOJYYCHHOC 3HAYCHHC (I)PIBH‘-ICCI(OIZ BCIIMYHUHBI C HM3BCCTHBIMH

JaHHBIMH




1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh MPH MOMOIIU
(U3NIECKUX METO/I0B, UCIOJb3Yysl ONMMCAHUE UCCIIEOBAHNS, BBIICTATD
IIPOBEPSIEMOE TIPEATNOJIOKEHUE, OLICHUBATh IPAaBWJIBHOCTh IMOpPsAKa

IMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOAbI

1.9

IPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SIBICHUM WIH
¢u3n4Yeckux  CBOHCTB  Teln:  (OpPMYIUpOBaTH  IPOBEPSEMbIE
NpPEANONIOKEeHUs, CcOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO

000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSMBIE HM3MEPEHHs C HCIOJIb30BAHUEM AHAOTOBBIX
MpUOOPOB U JATUMKOB (PU3MUECKUX BEIUYNH, CPABHUBATh PE3YJIbTaThl

M3MEPEHUH C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrol € HCHOJIB30BAHUEM TNPSIMBIX HW3MEPEHUN:
IJIAHUPOBATh HCCIEOBAaHUE, COOMPATh YCTAaHOBKY W BBITIOJHATH
W3MEpeHus, CleAys  MPeMIOKCHHOMY  IIaHy,  (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOJIHUI] U TPpaduKoB,

JACJIaTh BBIBOABLI 11O PE3yjIbTaTaM HUCCICOO0OBaHNA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpeHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpeNIOKEHHOM WHCTPYKIMHM, W BBIYUCIATH 3HAUYCHUE

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1ab0opaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OMUCAHUS, HCIOJb3YS
3HaHMSI O CBOMCTBaxX (DU3MUECKUX SBICHUH UM HEOOXOAUMBIE

(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMPOCTBHIC TCXHUYCCKUC YCTPOﬁCTBa H U3MCPHUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX Lelel ¢ MOOoCaeNOBaTeAbHBIM M napaujiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3inydas YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lemnemn

1.16

NOPUBOAUTH TpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCHOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEJHEBHOM

KHN3HHU  OJIA obecrieueHuss 0E30MaCHOCTHU npu O6paH_ICHI/II/I C




npubopamMH ¥ TEXHUYECKHUMH YCTPOMCTBAMU, COXPAaHEHUS 30POBBS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOILEH cpezie

1.17

OCYIIECTBIIATH MOMCK MHPOPMALUHU (HU3UIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U IIYTEM CpPaBHEHUs
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACIATH WH(POPMALHUIO, KOTOPAs

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBIMOJIHEHWHM YYEOHBIX 3aJaHUN  HAy4yHO-
MONYJISIPHYIO JIUTEpaTypy (PU3MUECKOro cojepiaHus, CIPaBOUYHbIE
Marepuainbl, pecypcbl ceth VHTepHeT; BilageTh  NpUEMAMH
KOHCIIEKTHPOBAaHUS TEKCTa, peoOpazoBaHus MH(OpMAMKU U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHMS,
0000mmas wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHsA, B TOM UHCJIE MyOJIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HCCIEA0BATENbCKOW JESITEbHOCTH, TPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM MOHATUWHBIN amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalLluei

1.20

MIPH BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEA0BAaHUN (DU3NYECKUX
MPOLIECCOB PACIpeNesITh 0053aHHOCTU B IPYIMIE B COOTBETCTBUU C
MOCTaBJICHHBIMHM  3aJjauaMi, CIEAUTh 32 BBIIOJHEHUEM IIJIaHa
JNECTBUM M KOPPEKTUPOBATh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAaWBAThH
KOMMYHUKATUBHOE  B3aUMOJICIICTBHE,  MpPOSBIsAs  TOTOBHOCTH

paspemiatb KOHGIUKTHI




9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTth ABJICHUA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, IECMOHCTPUPYIOLIUX JAHHOC (1)I/I3I/I‘~ICCKO€ SIBJIICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
MIpU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOICTBA (MIPU3HAKU) GUZNUYECKUX SIBICHUI

1.4

ONHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (QU3MYECKHE SBICHUS,
UCONIb3Yys  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpakTOBaThb  (PU3WYECKUII  CMBICA  HCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHS U EUHUIIBI PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3bIBAIOIIME JAaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYrUMH
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS W MPOILIECCHI,
UCIIOJIb3YSl HM3YyYEHHBbIE 3aKOHbI, MpPU OTOM JaBaTh CIOBECHYIO
(GbopMynUpOBKY 3aKOHa M  3alHUCBhIBATh €ro  MaTeMaTH4ecKoe

BBIPAXCHUC

1.6

O0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluid IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh ITPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 2
— 3 JOrMYecKHX IIAroB C IMOMOIIbIO 2 — 3 HM3YYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

pewath pacuéTHblE 3a7ay (ONMparoIIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), MHCIOJb3ysd 3aKOHbl U  (OPMYIBI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 33/a4M
3alMChIBaTh KPaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIME  WIIU
U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIE
JUIA PELIEHUus, MPOBOJUTH PAcu€Thl M OLIEHMBATh PEATUCTHUYHOCTD

MOJIYYCHHOTO 3HAYCHUS (I)I/I3I/I‘-ICCKOI\/'I BCJIIMYMHBI




1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELINTh TPHU HOMOIIH
(HU3UYECKUX METOZOB, MCHOJb3YSl ONMUCAHUE HCCIIEIOBAHUS, BbIICISATH
IIPOBEPSEMOE TPEIIOI0KEHUE, OLIEHUBATh IPABMWIBHOCTh IOpSIKA
NPOBEJCHNUS HCCIIEAOBaHMs, J€JaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTILITOB

1.9

IPOBOJIUTH OMbBITHl IO HAOMIONCHUIO (U3UYCCKUX SBICHUH HIIH
(U3UYECKNX CBOWCTB TEJI: CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOpPMYINPOBATh BHIBObI

1.10

MPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUil,
ompenensis CpelHee 3HaueHuEe u3MepsieMoill BenW4YUHBI ((OKYCHOE
paccTosiHie COOMpAaroIIe JUH3BI), 00OCHOBBIBaTh BBIOOP crocoba

u3MepeHus (U3MEpUTEIHLHOTO Mprdopa)

MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEIUYHUH C
WCIIOJIb30BAHMEM TPSMBIX M3MEPEHHUH: IJIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITEJIBHO COOHMpaTh YCTaHOBKY, (DMKCHpPOBATh pE3YJIbTaTh
MOJIyYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAE TaOIUIHU

rpaduKoB, eaTh BIBOBI 10 pe3yJbTaTaM HCCIeA0BAHUS

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpEHHs  (U3NYECKHMX  BEJIMYHH:
IJIAaHUPOBATh M3MEpPEHUs, cOOMpaTh SKCIEPUMEHTAbHYIO YCTaHOBKY
U BBINOJIHATh W3MEpPEHUs, Clenysd NPeUIOKEHHOW HHCTPYKIIUH,
BBIUUCIISATh 3HAUEHHWE BEIUYMHBI M aHAJU3UPOBATH MOJyYCHHbBIE

Pe3yNbTaThl ¢ Y4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,Z[aTB nmpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBAaHHUEM

1.14

pa3in4aTb OCHOBHBIC IMPU3HAKU H3YUCHHBIX (I)I/ISI/I‘ICCKI/IX MOJICICH:
MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYEYHBIM HCTOYHHK
CBCTA4, JIY4, TOHKAd JIMH34, IIJIAHCTAPpHAdA MOICJIb aTOMa, HYKJIOHHAsA

MOJACJIb aTOMHOI'O sApa

1.15

XapaKTCpPU30BaTb MNPUHIHUIIBI JEeNCTBUA HN3YYCHHBIX HpI/I60pOB n
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOI‘/’I Ha UX OIIMCaHus, HUCIOJIb3ysd
3HaHHS O CBOMCTBax (I)I/IBI/I"ICCKI/IX SIBICHUH U HeO6XO,[[I/IMLIe

(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTU

1.16

HUCIIOJIb30BATL CXEMbl MW CXCMATHUYHBIC PUCYHKH  HU3YUYCHHBIX

TCXHHUYCCKHNX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60p0B u




TEXHOJIOTMYECKUX IPOLIECCOB IPHU PEUICHUHM Y4eOHO-IPAKTHUUECKUX
3a1a4, ONTHYECKUE CXEMBI JJISl MOCTPOEHUS N300paKEHHUH B TIIOCKOM

3epKajiec U COOMparoIIeH JINH3e

1.17

OPUBOAUTE TPUMEPHl (HAXOIUTh HWH(OpMAIMIO O MNpUMEpax)
IPAKTHYECKOTO MCIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B NOBCEIHEBHOMN
KU3HH JUis  oOecrieyeHHss O€30MacHOCTH TIpu  oOpaimieHuu ¢
npubOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollell cpeze

1.18

OCYILIECTBIIATh MOUCK MHPOpPMAINH (PU3HUECKOTO COAEPKAHUS B CETU
WnTtepner, camocTosiTenbHO (OPMYIUpysh TOMCKOBBIM  3ampoc,
HaxOJWUTh IIyTH  OIPENEJIICHHS  JOCTOBEPHOCTH  IOJIyYEHHOMU
nH(poOpMallU¥ HA OCHOBE HMEIOLIMXCS 3HAHUN M JOMOJHUTEIbHBIX

HUCTOYHHKOB

1.19

WCTIONb30BaTh TIPU  BBITIOJIHEHWHM YYEOHBIX 3aJaHUNA  HAy4YHO-
MOMYJIAPHYIO JIUTEpaTypy (U3HUECKOTO COJICp)KaHUsI, CIPaBOYHBIE
Marepuanbl, pecypcbl ceth VHTepHeT; BiaaeTb HOpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, Mpeodpa3zoBaHusi WHGOPMALUK U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha
OCHOBE HWH(pOpPMalUu M3 HECKOJbKHX HCTOYHUKOB (UINYECKOTO
COJIep)KaHus, MyOJUYHO TPEICTABIATH PE3YIbTAThl MPOCKTHOW WM
UCCIIEJIOBATENICKOM  JEATENbHOCTH, HpU  3TOM  IPAMOTHO
UCIOJIb30BaTh N3YUYEHHBIN MOHATUIHHBIN alapar u3y4aeMoro passieina
(UMK U COMPOBOXKJATh BBICTYIUICHHE Mpe3eHTalued ¢ y4eToM

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

IIpHU BBIIIOJIHCHUHU y‘IC6HbIX IIPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX
IIpoIeCCOB PACIIPCACIIATD 0053aHHOCTH B Irpynmne B COOTBETCTBHUU C
IIOCTAaBJICHHBIMM  3aJa4aMHM, CICAUTb 3a BbIIIOJHCHUCM IIJIaHA
,Z[eﬁCTBPIﬁ n KOPPCKTHPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIM BKJIal B  JCATCIBHOCTHL TI'pPYIIIbI, BbICTPAHWBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, IMPOSABJIAA TOTOBHOCTbB

pa3pemniaTb KOHQIUKTHI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNU OKPYXXAIOIIETO MUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyeckue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl.  M3Mepenune  ¢usmueckux
BenmuuuH.  Dmsuueckue  mpubopsl.  [lorpemHocTts

U3MepeHnil. MexyHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOJM TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUH C TIOMOIIBIO MOAETIEH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosTHUM.
H3mepenue 060bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
H3mepenune temnepatypsl IpyU MOMOIIHU KUKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNHN BEILECTBA

2.1

CTpOGHI/Ie BeOIECTBA: AaTOMbI MW  MOJICKYJIBI, HX
pPasMECPHhI. OHLITLI, AOKa3bIBAOIUE IOUCKPCTHOC CTPOCHUC

BeEIlECTBA

2.2

JBuwxxenne uyactun BemectBa. CBS3b CKOPOCTH
JIBWKEHHUSI 4YacTUIl C  Temmeparypoil.  bpoyHoBckoe

IBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4acTHIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




AI‘peI‘aTHLIe COCTOSAHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTEHW M TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

24 B3anMocCBs3p MEXIy CBOMCTBAMH BEIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSX W HMX AaTOMHO-MOJIEKYIISIPHBIM
CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTnueckue pabOThI:
Onenka [guameTpa aromMa METOJOM psAoB (¢
UCI0JIb30BaHueEM (oTtorpaduit).
2.6 OnpiThl 10 HaAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.
OnpiTbl 1O OOHApYXKEHUIO  JEWCTBHUS  CHII

MOJIEKYJSIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
32 Cxopocts. CpeaHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM IBU>KEHHS
SlBnenne wHepnuu. 3aKOoH WMHEpLUMH. B3aumonencTBue
33 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHocTh  BemectBa.  CBA3b  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuita KaK XapakTEepUCTUKA B3aUMOJACHCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MOMOILBIO JUHAMOMETpPA
37 SIBnenue TAroteHus U cuna Tskectu. Cuna TsbKkecTu
' Ha Apyrux miaHerax. Bec rena. Heecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOSI.
. Tpenue B npupoje U TEXHUKE
3.9 CnoxeHue CWJl, HalpaBJIEHHbIX MO OJHOW MPSIMOM.
. PaBHOelicTBYOIIAs CHIT
310 [IpakTueckue pabOTHI:

OHpCI[eHCHI/IC CKOpPOCTH pPABHOMCPHOTO  JIBWKCHUSA




(apyka B KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOWIsE W Tak gainee). OmnpeneneHue cpenHei
CKOPOCTH CKOJIB)XKEHHUs Opycka WM IIapuka [0
HAaKJIOHHOM miockocTd. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHL, JEMOHCTPUPYIOLINE
3aBHCHUMOCThH pacTshkeHus (aedopmariu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  OMNBITEL,  JEMOHCTPUpPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpUMEPLI IBMIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHM B ’KMBOW M HEKHMBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKkne ycTponucTBa: JUHAMOMETD, IO JIIUITHUKA
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEHN 1 T'A30B
e Hasnenne TBEpHoro tema. CrocoObl yMEHBIIEHUS U
' YBEJTMYCHHUS TaBJICHUS
42 JlaBiieHune raza. 3aBUCMMOCTh JaBJICHHS T'a3a OT 00bEMa,
' TEMIIEPaTyphl
43 [lepenaua naBiieHHs] TBEPABIMU TEJIAMM, KUIKOCTAMHU U
' razamu. 3akoH [lackams. [IHeBMaTnyeckrue MalrHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIarONTUECs COCY/IbI.
['mppaBnuyeckue MEXaHU3MbI
AtMmocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
n CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OnbiT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro paenenus. [lpubopsl ans
' U3MEepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOTHhI:




HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOAE OT
00béMa TOTrpyKEHHOH B JKMIKOCTH YAcTH TeJa.
Omnpenenenre BhITAIKUBAIOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  Kuakoctb.  I[IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOMIEH CHJIbI, JEHCTBYIOIIECH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAKOLIEH
CUJIBI, JICUCTBYIOILIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu

KOHCTPYHpOBaHHE  JIOJKM U  OIlpejeneHue e

Irpy30N0AbEMHOCTH

®duszndeckue  SABICHUS B TMPUPOJC:  BIMSIHUE
4.10 aTMOC(hEepHOTO JABJICHHS HA )KUBOW OPTaHM3M, TUIABaHUE

pBIO

TexHuyeckue yCTpONCTBA: COOOIIAIOUIUECS COCYIbI,
i1l YCTPOMCTBO BOJONPOBOJA, THUIPABIUYECKUNA TIpecC,

MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanuveckast pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThie MeXaHM3MBI: pbIYar, OJIOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHenue npaBuia paBHOBECHS pblyara K OJI0Ky
«300TO€  TIPABHJIIO»  MEXaHUKH. Koadpdunment
5.5 ITOJIC3HOT'O JIeCTBUA MEXaHHU3MOB. [Ipocthie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loreHunanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON IHEPTrUn
59 [IpakTudeckue pabOTHI:

Onpenenenne  pabOTBl  CWJIBI  TpPEHHs  TIpU




PAaBHOMCPHOM JABMKCHUU TCJ1a 10 I‘OpPI30HT8,JIBHOﬁ
noBepxHocTU. VccnenoBanye ycioBUil paBHOBECHsI pblyara.
N3amepenne KIIJl HakimoHHOM tockocTH. M3ydueHue 3akoHa

COXpPaHCHUA MEXaHHYECKOM OHECPIUn

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJ0BeKa
TexHuyeckue yCTpOMCTBA: pblYar, IOJBHXKHBIM U
5.11 HEMOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kona Kona
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUH CTPOCHMS BemecTBa. Macca u  pa3Mepbl
' MoJieKyld.  OmbIThI,  MOATBEPKIAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYIIPHOKMHETUYECKON TEOPUH
Mogaenu  TBEpAOro, OJKHAKOTO H  Tra3000pa3HOTO
6.2 cocTosiHMI BemecTBa. Kpucrammudyeckue u amopdHbIe
Telna
OObsicHEHHE CBOWCTB Ta30B, KUJIKOCTEH U TBEPIBIX TEI
6 6.3 Ha OCHOBE IMOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOpUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TerioBoe pacliupeHue U CKaTue
66 Temnepatypa. CBsi3b TeMHEpPATypbl CO CKOPOCTHIO
. TETJIOBOTO JABWKEHUS YacCTHII
6.7 Buytpennss sneprus. CiocoObl U3MEHEHUsI BHYTpEHHEH
. SHEPTHUU: TeIUIonepeaaya U COBEepIIeHne pabOThI
6.3 Buasl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
. U3JIy4eHHE




KomnnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY nenbHas TEII0TA MJIaBICHUS
[TapooOpazoBanne u  koHAeHcanus.  Mcmapenwue.
610 Kunenue. VYaenbHas  Temiorta  mapooOpa3oBaHUSI.
' 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABHUTrareid. TeIuioBblE IBUraTeIM W 3aIrdTa
OKpYXaroIlen Cpebl
3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX
6.16
npoleccax
[IpakTrueckue paboOTHI:
OnbiTel MO OOHApyKeHHIO  JEeWCTBUSA  CHI
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel MO BBIPALIMBAHUIO KPHUCTAIOB HOBAPEHHOM
COJIM MJIM caxapa.
OnbITel 1O HAOIIONEHUIO TEIJIOBOIO PaCIIUpPEHHS
ra3oB, KUJIKOCTEH U TBEPBIX TEIL.
617 Omnpezenenue AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.

OnbIThl, I€MOHCTPUPYIOIIKE 3aBUCHUMOCTb JaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.

[IpoBepka runoressl TUHEHHON 3aBUCHUMOCTH JJIUHBI
CTOJOMKa >KUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habnronenue n3MeHeHust BHyTpeHHEH Hepruu Tena B
pe3yibTare Tersonepesadd u paboThl BHEIIHUX CHUIL

HccnenoBanue SABJICHUSA TEII00OMEHA npu




CMEIIMBAHUM XOJOAHON U rOpsYEh BOJIBI.

BOJIOM mpu TemaooOMEHe C HarpeTbiM

HWIAHAPOM.

UccnenoBanme mponecca uCrapCHus.

Onpez[eﬂeHHe KOJIM4YCCTBA TCIUIOTHI, IIOJYYCHHOI'O

MCTATNINYCCKUM

Onpeznenenue ynenbHOM TEINIOEMKOCTH BELIECTBA.

OHpeIIeJIeHI/IC OTHOCHTCIBHON BIAXKHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI IJIABJICHUS JIbJA.

du3nyecKue SBJICHUS B MPHUPOJIE:

MOBEPXHOCTHOE

HATSOKCHUEC W KallWJUIAPHBIC SABJICHWUA B IIPUPOAC,

6.18 KpUCTaJUIBl B Npupojie, u3nydenue ComHia, 3aMep3aHne

WHes1, CHeTa.

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

TexHnueckue  yCTpPOMCTBA:  KaOWLISAPbL, IPUMEPHI

HCIIOJIb30BaHHs KPUCTAJIOB, )KH}IKOCTHBIﬁ TEPMOMCETDP,

6.19 JATYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILUICHUSA

JIBUTATENb BHYTPEHHETO CTOPaHUSL.

JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poja 3JIeKTpuYecKuX 3apsiioB

B3aumopeiictBue 3apsuKEHHBIX — TElL.

3akon Kynona

7.2 (SaBI/ICI/IMOCTb CHJIbI BSaHMOﬂeﬁCTBHﬂ 3apsHKCHHBIX TEII OT

BCJIMYMHEBI 3apsAJ0B U PACCTOSAHUSA MCXKIOY TCJ'IaMI/I)

:‘)HGKTpI/I‘leCKOG I10JI€C. HaprI)KéHHOCTb QJICKTPUYCCKOI'O

7.3 noJsia. [IpuHIMI cynepno3unuu >IEKTPUUECKUX TMOJIeH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »snexkrpudeckux 3apsfoB. OJIeMEHTapHBIH
7.4 anekTpudeckuil 3apsan. Crpoenue aroma. IIpoBogHuku n
JIMAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
ONEeKTpUYECKUi  TOK.  YCJIOBHS  CyLIECTBOBaHUSA

7.6

QJICKTPUYCCKOT'O TOKA. HcTouyHNKY NOCTOSTHHOTO TOKa




HenictBus SIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onexrpuueckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUE
29 ConpoTuBieHne MPOBOJHUKA. VYaensHOE
' CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa Lenu
[locnenoBarenpHOE W MapayielbHOE  COEAUHEHHE
7.11
MIPOBOTHUKOB
PaGorta u MOIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DneKTpuuecKkue Henu M IMOTPEOUTENTH DIEKTPUUYECKOM
' sHepruu B ObITy. KopoTkoe 3ampikaHme
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
715 MarnutHoe mone. MarHutHOe TmONe 3€MIIM U €ro
' 3Ha4YeHHeE JUIs )KU3HU Ha 3eMIie
716 OnbiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [TprMeHeHue IeKTPOMAarHuTOB B TEXHUKE
JleiicTBe MarHWTHOrO MOJS HA MPOBOJAHHUK C TOKOM.
17 DNeKTpoaABUraTeNlb MOCTOSHHOTO ToKa. Vcrmosib3oBaHue
' JNIEKTPOABUTaTeNe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOPTE
Oneiter  ®Dapanes.  SIBieHue  >IEKTPOMArHUTHOUN
7.18
uHaykuuu. Ilpasuno Jlenna
DIIEKTPOTeHEPATOP. CriocoOsI MOJTy4EeHHS
7.19 JJIEKTPUYECKON  DHEpIUM. ONEeKTpOCTaHIIMM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTdeckue pabOTHI:
7.20 OnbITH IO HAOTIOACHUIO DIEKTPU3AIUHN Tl HHIYKIIHEH

" IpH COITPUKOCHOBCHHU.




HccnenoBanue JeUCTBUSL DJIEKTPUYECKOTO IOJS  Ha
MPOBOJIHUKY U TUAJICKTPUKHU.

COopka u mpoBepka pabOTBI DIEKTPHUSCKON Ienu
ITIOCTOSTHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPEe3UCTOp, OT COMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOTIAI TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBwiIa CIOXKEHHUS HAMPSHKEHUH  TPHU
MOCEAOBATEIbHOM ~ COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuna ajsi CUJIBI TOKA TIPH MapauieIbHOM
COCNMHEHUU  pe3ucTtopoB.  OmpeneneHne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OnpeneneHre  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HAIpPsDKCHHS
Ha Heil. Onpenenenue KII/ narpesarens. McciaegoBanue
MarduTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO IO TOCTOSIHHBIX MarHUTOB TIPH
uX OOBEIMHCHMM W  pasjeneHud. McciaepoBaHue
JEHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnpIThI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMO/JICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

JIEMCTBUS MarHUTHOTO MO Ha MNpOBOJHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. H3mepenne KILJ
JJIEKTPOJBUIATEIIBHON  YCTaHOBKHU. OnsITEl 1O

HCCICAOBAaHHUIO SABJICHUA 3JleKTp0MaFHHTHOﬁ WHAYKIUU:




HCCICA0BAHUC W3MEHCHHMI 3HAYCHUS H HalpaBJICHUA

HHIAYKIIUOHHOT'O TOKa

7.21

®usnyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  armocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHnu3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJIS JUISl KU3HHU HA 3emile, MOJIIPHOE

CHSAHUC

7.22

TexHu4eckue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUYECKON DHEPIuu,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, 3JIEKTPOJIBUraTEIb

IMOCTOSAHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COACPKaAHUS
pasnena
MEXAHUYECKUE ABJIEHUA
g1 Mexannueckoe JBH)KeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE
HepaBnomepHnoe MPSMOJIMHENHOE JIBIJKEHHUE.
8.4 Cpennsis 4 MIHOBEHHass  CKOpPOCTb  Tejla  IpHU
8 HEpPaBHOMEPHOM JIBH>)KEHUU
9.5 VYckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEMHOE
. JBUKECHHE
8.6 CBoOonHoe magenue. OneiThl [anunes
PaBHOMEpHOE NBM>KEHME TIO OKpy:KkHOCTU. [lepuon u
8.7 yactoTa oOpamieHus. JIuHeiHas U yrioBas CKOPOCTH.
LlenTpocTpeMHUTENIBHOE YCKOPEHUE
8.8 [Iepsrlii 3akoH HproToHA




8.9

Bropoii 3akon Herotona

8.10 Tpertuii 3akon HeroToHa
8.11 [IpuHIUIT Cynepno3uIMy CUJl
8.12 Cuna ynpyrocru. 3akoH ['yka
%13 Cuna TpeHus: cujla TpPEHHUS CKOJBXEHMsS, CHIIa
' TPEHUS MTOKOSI, APYTUEe BUIBI TPEHUS
%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSTOTEHHUS.
' YckopeHnue cBOOOHOTO TMaIeHUs
%15 JBuxenne  mmaHer  Bokpyr  Connpa.  Ilepsas
' KocMuyeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHoBecue  maTepuanbHOW  TOUKH.  AOCOIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecne TBEPHOrO Tena C 3aKpEIUIEHHOW OCBIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynse cumsl
8.19 3aKOH COXpaHEHUsI UMITYJIbCA
8.20 PeakTuBHOE IBHKEHUE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
822 PaGota cun Tskectn, ympyroctu, TpeHus. CBs3b
' SHEPrUu U paboThI
823 [loTenuuanbHas SHEprus Tena, MOAHITOTO  Hal
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanbHas HEPTUsl CHKATOU MPYKUHbI
Kunernueckas sueprus. TeopemMa 0 KHHETHYECKOM
8.25
SHEPruu
8.26 3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPrun
[IpakTueckue pabOTHI:
OmnpeneneHue cpeaHell CKOPOCTH CKOJIBXEHHS Opycka
WIM JBWKEHUS LIapuKa IO HAKJIOHHOW IUIOCKOCTH.
827 Omnpenenenne yCcKOpeHUs Tena NMPH PaBHOYCKOPEHHOM

JBM>KEHUH 10 HAKJIOHHOM IIJIOCKOCTH.
Hccnegopanue 3aBUCUMOCTU nyTu OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUUN 0e3 HavaJIbHOM CKOpPOCTH.

HpOBepKa THUIIOTE3bl: €CJIM IIPpU PABHOYCKOPCHHOM




JBIDKEHUU 0O€3 HadallbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEXYTKU BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CHJIBI HOPMaJbHOTO JaBieHus. OmnpenencHue
KodpUIMeHTa TpeHus CKobkeHus. OnpenerneHue
KECTKOCTH TpPYXKUHBL. OnpeneneHue padOThl  CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JBWKCHHU Tela IO
TOPU3OHTAJIbHOM MOBepXHOCTH. OrmpeneneHue padoTh
CUIIBI  yOPYrocTH  IpU  NOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBHXKHOTO

OJIOKOB

dusnueckre SBICHUS B mpupoac: NpUJIrBbl U OTIIMBBI,

8.28 nBmkeHrne TiaHeT COJIHEYHOM CHUCTEMbl, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB
8.20 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP,  JATYUKHU

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PaKEThI

MEXAHUYECKHUE KOJIEGAHWA 11 BOJIHBI

KonebarenbHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKH

> KOJIEOAHUH: IEpHO/, YacTOTa, AMIUIUTY1a
"y MaremaTuueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBparteHue sHEprun Npyu KojaeOaTeaIbHOM ABUKEHUN
93 3aryxaromue KoJjiebaHus. BbHyXIeHHbIE KoJeOaHMs.
' Pe3onanc
Mexanunueckue BOJIHbI. CBONHCTBA MEXaHMYECKUX BOJIH.
94 [IpononbHble M monepevHble BOJHBL. J[JIMHA BONHBI U
' CKOpPOCTh €€ pacHpoCTpaHeHus. MexaHMUeCKUe BOJIHbI
B TBEPJOM TeJle, CeiiCMUYECKHE BOJIHBI
9.5 3Byk. [’ pomMKkOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wndpa3yk u ynbpTpa3sByk
[IpakTuyeckue paboOTHI:
OnpeneneHue 4acToTbl W Iepuoja  KoJiebaHMit
9.7 MaTeMaTHYeCKOTO MasTHHUKA.

OHpCI[C.HCHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMit

IMPY>XXUHHOTI'O MasdTHUKA




HccnenoBanue 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuoja  KoJieOaHMiA
NPYKHHHOTO MasTHUKAa OT Maccel Tpy3a. IIpoBepka
HE3aBUCHMOCTH nepuoia KoJIe0aHmi rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

npyXuHbl. 3Mepenue yckopeHus cBOOOTHOTO TaeHHS

dusnyeckre SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, MCHOJIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBOMCTBA IIEKTPOMArHUTHBIX BOJH

10.2 [IIxaya 371€KTPOMarHUTHBIX BOJIH
10.3 DlekTpoMariuTHas npupoga cera. CKOpoCTh CBeTa.
' BosnHOBEIE CBOMCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOMCTB  3JEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Ouznyeckue SBJICHHUS B HpUpoJie: OHOJIOrHYECKOe
10.5 JIEHCTBUE BUJIMMOTO, YIbTpadHuOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4YeHUN
10.6 Texuuyeckue yCTpoiicTBa: WCIOJIb30BAaHUE
' AIIEKTPOMArHUTHBIX BOJIH JJI COTOBOU CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast mozens cBera. MicTouHMKHM cBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
1 13 Otpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
. CBeTa
114 [Ipenomnenne cBeta. 3aKOH NPEIOMJIEHHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xop j1ydeii B 1MH3e




OnTudeckast cucrema Qoroanmnapata, MHUKPOCKOINA U

11.6
TejecKomna
117 I'maz xkak onrudeckas cucrema. bimsopykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cuektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajJbHBIX 11BETOB. [lucnepcus ceeta
[IpakTnueckue pabOThI:
HccnenoBanue  3aBUCMMOCTH  yIila  OTpPaKeHHUS
CBETOBOTO JIy4a OT yIJla MaJeHHUs.
N3ydyenue xapakTepucTHUK U300pa’keHUs MpeaIMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCMMOCTH  yIyla  IPEIOMJICHHUS
CBETOBOTO JIyya OT yrja MaJeHus Ha IPAaHULE «BO3AYyX —
11.9 CTEKJION.
[Tomyuenue n3zo0paxeHuil ¢ MOMOIIBI0 coOuparomen
JIMH3BI.
Onpenenenne POKYCHOTO PAacCTOSTHUS U ONMTHYECKOM
CHJIBI COOMPAFOIIICH JIMH3HI.
OnBITHI MO Pa3IoKEeHUIO 0EJI0ro CBETa B CHEKTP.
OnBITH 1O BOCHPHUSATHIO IIBETa MPEAMETOB MPU HX
HAOIIOJICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
Oduznyeckue ABIEHUS B mpupoje: 3arMenus CoiHIa u
11.10 JlyHbl, mIBETa TeJ, ONTHUYECKUE SBJICHUSA B arMocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
11 Texuuyeckue yCcTpoiicTBa: OYKH, TIEPUCKOTI,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
121 Oneitel Pezepdopna u mianetrapHas MOJENb aToOMa.
' Mogpens aroma bopa
Ucnyckanne u moryiomeHue cBera aToMoM. KBaHTBI.
12 12.2
JIunenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTE. Anb(a, 6eTa- u raMMa-u3mydeHUs
124 Crpoenne aromHoro szapa. HykimonHas Moxens

ATOMHOTO A4pa. H3oTomnsl




PagnoaxTuBHble npespamienus. [lepuon nosypacnana

12.5
aTOMHBIX SJEp
126 SAnepHble peakuuu. 3aKOHbBI COXpaHEHMs 3aps0BOIO U
' MacCOBOT'O YHUCEI
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b Macchl U SHEPTUU
13 Peakuuu cuntesa u genenus suep. MlcrouHuku sHepruu
' Connua u 38€31
129 Snepnas osHeprernka. JleWicTBHE  palMOAKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
Habntonenne cnjaomHbIX M JIMHEWYAaThIX CHEKTPOB
. U3ITyYEHUS.
HccnenoBanue TpeKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
0 TOpMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue pagunoakTuBHOro (poHa
®usnyeckue SBICHUS B IPUPOJE: ECTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
12.11 paJMOAaKTUBHOE U3JIyYEHUE TMPUPOJHBIX MHHEPAJIOB,
JIEWCTBUE PAJAMOAKTUBHBIX W3JIyYEHUA Ha OpraHu3M
YeJI0BEKa
10 Texuuyeckue yCTpOICTBa: CIIEKTPOCKOTI,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ A03HUMETP, KaME€pa Bunbecona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTHHE  MHpa;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIEPUMEHTa B
¢usuke, o cucreMooOpasyroueil poiau (U3UKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHWM W HUX POJIU B IEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIJAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE PaclO3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3MUYCCKHUX SIBIICHUI
B OKpYXKAlOIIEeM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHUSA C Y4ETOM
coOnrofeHus mpaBuil 0€30MacHOTO Tpyna: HabmroaeHHe (U3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThl, (POPMYIHUPOBATH BBIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 3aJAHHOU MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIETOBAHUIA;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIy4eHHBIE 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAC TaOIUI[ H
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPATKOE YCJIOBHE 3ajauyH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHusl (PU3MUecKol BETUYHMHBI; YMEHUE OMpPENesaTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBIIGHUHA U HCO6XOI[I/IMBIC (I)I/ISI/I‘ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPONCTBAMH, COXPAHEHHUS 3/I0pPOBbSI W  COOJNIONEHHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHHMEM HWH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(u3nUecKoro coaep)KaHusl, CIPaBOYHbIE MaTepHajbl, PECypChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHU  [PeOOpa30OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBHCHUMOCTH OT BPEMEHU [JIsl MPOEKIHUU CKOPOCTH, TPOEKIMH
MepeMENIeHUs, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHENHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
Sl =v,, #1+a,* ;
2
@opmMynbl U1l MPOEKUHUHU IMEPEMEUIEHUs, MPOEKUUH CKOPOCTH U IMPOEKLHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBHUCHMOCTH OT BpEMEHHM sl MPOEKIHHM YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

yckopenus. Dopmyna Juisi BBIYUCICHHUS] YCKOPEHHUS :

1.6
2
a. — v
=R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BennuuHa. ClI0KeHue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 = _P-l—}E
12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BEIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroi
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -1,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyrna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. U3MeHneHune umnysbsca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABHIXCHHC

1.17

Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=F5ooscx

MexaHuueckasi MOIITHOCTb:

=24
I

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS IIOTEHITUAIbHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;.+E 2
1.19 3aK0H COXpaHEHHS MeXaHu4eckoi sHeprun. dopmyna a1 3aK0Ha COXpaHEHUS
MEXaHWYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MeXaHMYECKON YHEPTUH MPU HATUIUH CHIIBI TPESHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToaswxHbIi 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TeEA.
dopmyna s BBIYUCICHUS JABJICHHS TBEPAOTO Tena:
_F
pP= G
e JlaBnenue raza. AtmocdepHoe JaBiacHuUE.
' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPECICHHUS BbITAJIKUBAIOUIEH CHUJIBI,
JNEHCTBYIOUIEH Ha TEJNO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnopue nnaBanus Tena. [lmaBanue CYAOB U BO3QYyXOIIJIAaBAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M IIEPUO]] KOJIeOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIE0ATEIFHOM JIBIDKCHAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TPaHMIIE

IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIMEHTa TPEHUSI CKOJIBKEHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka Mpu JBWKEHHHM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCcKOro MasTHHKA,; YacTOThl M IepHoja
KoJieOaHu MPY)KMHHOTO MAasTHHKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO0 Ha pblYar;
paboThl CUJIBI YIPYrOCTH MHpPHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOIO
0510Ka; paboThl CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOIIBIO MOJIBUXKHOTO
0JI0Ka.

HccnenoBanue 3aBHUCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MHOrpY:KEHHOMN
YacTU TeJa U OT IMUIOTHOCTH KUJKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOLICH CHJIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BO3SHHUKAIOIIEH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpEeHUs: OpycKa OT yriia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOJa
KoJe0aHu MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KoJIeOaHW HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOI MPUPOJE, NENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBIICHUS HA JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l COOOIIAIOIUECs COCY/bl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN TMpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM TEOPUU  CTPOCHMS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannmaeckue u amopdusie Tena

- JIBmwkenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABWXKCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxnaxaenue Ten. KonuwdecTBo  TemymoTel. Y enbHas
TETIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
OayaHca:

2.9

QO +0, +..=0
Ucnapenne u xonzaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B Ipoliecce
510 WClapeHuss ¢ KoHAeHcanuu. Kumenume KuAKOCTH. YenbHas TemioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

,_0

m

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'O HAarpeThIM LWJIMHIPOM, TOCIE ONYCKaHHsS €ro B BOJYy KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IUYHBIX YCJIOBUSX; SIBJIEHUS TEINIOOOMEHA NPU CMEIIMBAHUHU XOJIOJAHOM M

ropsiueii BOJIbI; TpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MMapoBasi TypOMHA, JBUTATENb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y ICTbHOE IEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S
38 3akoH Oma a5 yyacTka snekrpuueckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I =I,:U=U,+U,; R=R,+R,
1 1 1 2
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 P
Cwmerranable COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:
3.11 O=I"R-t
312 OnbiT Opcrena. MarHuTHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH
113 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB
3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM
3.15 Onbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuueckue pabomoi
N3mepenue  ANEKTPUYECKOTO  CONPOTUBIECHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnexkTpoMarHuTHbIE BOJHBL [1Ikana 37eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucnepcus cBeta
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
Ipakmuueckue pabomol
N3mepeHne ontudeckoil cuiibl coOuparoiei JTUH3bl; (POKYCHOTO pacCTOSTHUSA
coOuparoriel JIMH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MpeaAMeTa U N300pakeHus,
326 KOT'Jla IpeIMET PaclloyioKeH B IBOMHOM (pokyce), moKa3zaTelis MpeIOMIICHHS CTEKIIA.
' HccnenoBanue cBOcTBA  M300paXKeHUs, IOIYYEHHOIO C  I[OMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHHUs: (OKYCHOTO PAcCTOSHHS JABYX CIJIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa IPEJIOMIJIEHUS CBETOBOIO Jiyda OT YIjla MajJeHus Ha TpaHULe
«BO3JyX — CTEKJIO»
3.7 Qusuueckue seneHus 6 npupode: 3arMmenus Connna u JlyHel, 1Bera Ten,
' ONTUYECKHUE SIBJIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea: OYKH, NEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBIE ABJIEHUA
i1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-usnyyeHus. Peakuuu anbga-u Oera-

pacmana




4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [lepuona monmypacnaga aTOMHBIX siAep

4.5 SnepHblie peakiuu. 3aKOHBI COXPAaHEHUS 3aPsA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH paIMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJOB,
JeCTBUE paMOAKTUBHBIX U3JIy4YEHUI Ha OpraHU3M 4eJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIBHBIM 103UMETpP, KaMepa

BunbcoHa, anepHasi 3HEpreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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