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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uMke Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TMOJIO)KEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOM MNpPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (heaepanpHOii padbodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOyYalolUuXCsli M OpraHu3alyi0 HM3y4YeHUs
bu3MKKM Ha JAESATENbHOCTHOM OCHOBe. B mporpamme mo ¢u3ukKe y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpeamera B peanusanuu TpedoBanuiik ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyYEHHs, a TAKKe
MEXIPEAMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX Y4E€OHBIX NpPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeieieHue y4eOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIe0BaATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJACpPX aHUSA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMMa mo Qu3uke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MIOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY IPEIMETY .

®du3zrka ABISIETCS CUCTEMOOOPA3YIOIIUM /JIs1 €CTECTBEHHOHAYUYHBIX YU4eOHBIX
IPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, HW3y4YaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH © (U3UUYSCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAay4YHYIO KapTUHy MHpa,
IpeloCTaBIsAeT HauOoJiee SCHble O00pa3lbl NPUMEHEHUS HAydYHOro METO/a
MO3HAHUS, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaroluxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE MPEANoJiaraeT OBJIaJCHUE
CJIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMU E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4HO OOBSCHSTH SIBICHUS;

e OIICHMBATh U MIOHUMATh OCOOEHHOCTH HAyUYHOTO UCCIICIOBAHUS;

e UHTEPNPETHUPOBATH  JAaHHBIE W  HCIHOJb30BaTh  HAy4HbIE
JI0Ka3aTeNbCTBA IS MTOJIy4YEeHUS BHIBOJIOB.

[lenmn w3ydeHus (U3UKM HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
onpenenensl B Konmeniuu mnpenoaaBaHusi yuyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @eaepanuu, peatn3yronMX
OCHOBHbIE 001Ie00pa3oBaTeIbHbIE MPOTrPaMMbl, YTBEPXKIEHHON pelIeHHEM



Komnernn Munuctepcersa mpocsemienus: Poccuiickoit @enepaiuu (IpoToKoI OT 3
nekadps 2019 r. Ne [1K4BH).
Heian uzyyenus pu3uKku:

npuoOpeTeHre HHTepeca U CTPEMIIEHUS OO0ydYaroluxcs K HaydHOMY
M3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HUHTEJUICKTYyalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe MO3HAaHUA U (popMHUpOBaHHE
HCCJIEIOBATENIbCKOIO OTHOIICHHUS K OKPY KAIOUINM SIBJICHUSM;
(GopMupOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHUs
OCHOB CTPOCHHSI MaTepuH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
¢opmupoBaHre TpeACTaBICHUNA O ponn (U3MKUA AT Pa3BUTHUS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  cepax  Oynyuen
npo(heCCUOHATIBHON JEATENbHOCTH, CBSI3aHHOW ¢ (PU3MKOI, MOATOTOBKA K
JayibHeleMy 00y4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHne JTHX IeJied MporpaMMbl MO (PU3MKe HAa YpPOBHE OCHOBHOIO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNE 3HAHWH O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSX;

MPpUOOpPETECHUE YMEHUN OMUCHIBATH U OOBSICHATH (DU3NUYECKUE SIBICHUS C
HCITOJTb30BAaHNEM TTOTYIYCHHBIX 3HAHH;

OCBOCHHE METOJOB pCIICHHWS TMPOCTEHINNX pacy€THBIX 3a7a4 C
UCIIOJIb30BaHUEM busznuecKux MOJIEIICH, TBOPUYECKHUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOJIHBIC SIBJICHUS M BBITOTHATH OIIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEIOBaHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCcBOeHME MPUEMOB PaboOThl ¢ MHPOpMalen (HU3NIECKOTO COJIep KaHMUS,
BKJIFOYAsi ”HPOPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DU3UKU, aHATU3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O chepaMu MpodheCCUOHAIBHON JEeATeIbHOCTH, CBSI3aHHBIMHU
C (Gu3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (PU3UYIECKON HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOILETro

oOpazoBaHus oTBoaAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 yacoB (2 waca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Henelo).

[Ipennaraemspiii B mporpamMmme 1o (U3MKEe MepeyeHb JTabopaTOPHBIX PaboT U
OIBITOB HOCHT PEKOMEHIATEIbHBIN XapaKTep, yUUTENb JeIaeT BEIOOp MPOBEICHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM MHAMBHUAYAJIbHBIX OCOOEHHOCTEH
0Oy4Jaromnmxcs, CIHUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHM, MpejiaraéMplx B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (U3HKE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usnka u e€ poJib B NO3HAHUM OKPY KAIOLIEr0 MUPA.

®usuka — Hayka o mpupozne. SBneHus npupoibl. PU3HYECKUE SBIICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeAMUUHBL. M3MmepeHue ¢uznueckux BenuuuH. Duznueckue
npubopsl. [lorpemHocts u3Mepenuil. MexxayHapoaHas cuctemMa eIMHHII.

Kak ¢wusuka wu Jpyrue eCTECTBEHHbIE HAyKd W3y4YalOT TPHUPOY.
EcTecTBeHHOHAYUYHBINT METON TO3HAHMS: HAOIIOICHWE, IMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBIDKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaemoro siieHus. Onucanue GU3NIECKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBBbIE, JJIEKTPUYECKHWE, MATHUTHBIE, CBETOBBIC

SBJICHUSL.
2. ®usndeckue NpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie padbomot u onvimel.

1. Ompenenenue IEHBI ACIEHUS IIKAJIbl K3MEPUTEIHHOTO MTPUOOPA.
N3mepeHne paccTOsHUN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TeETA.
Onpenenenue pasMepoB MaJIbIX TEN.
N3mepenue Ttemrieparypbl NMpU TOMOIIM KUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.
6. IlpoBenenue uccienoBaHus MO NPOBEPKE THIOTE3BI: JAJBHOCTH IOJIETA
IapuKa, MyIHeHHOTO0 TOPU30HTAIBHO, TEM OOJBIIE, YeM OOJIbIe BHICOTA
MycCKa.

Pa3neun 2. [lepBoHayaibHbIe CBeIEHUsI 0 CTPOEHUM BelllecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, HX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue yactuil BemiecTBa. CBA3b CKOPOCTU JIBMXKEHUSI 4YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaummonaeicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPJBIX
(kpucTamnmyecknx) Tesl. B3anMoCBA3b MEXIy CBOMCTBAMHM BEIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JIBHYKEHUSI.
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2. Habmonenue muddyzun.
3. HaGmonenwe — siBneHu#,  OOBSICHAIOIIMXCA  NPUTHKEHHEM WU
OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopnwie padomot u onvimol.

1. OueHka JuamMeTpa aroMa METOJOM psAoB (C  HCHOJIb30BAaHUEM

dboTorpaduii).

2. OmBbITHI 110 HAOJIOIEHUIO TETIJIOBOTO PACIINPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBu:keHHe U B3anMo/ieilicTBHeE Tel.

Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHUHM. Pacuér myTu u
BPEMEHU JBUKECHUS.

SlBnenve wuHepuuu. 3aKOH WHEpUUU. B3anMmonencTBHME Tel KakKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXKEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[InotHOCTE BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B EIMHHUILIE
0o0bEMa BelleCTBa.

Cwita Kak XapakTepUCTHKa B3auMoAeucTBUs Ten. Cuiia yrnpyrocTd W 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha IpyTuXx Iuia”erax. Bec rema. HeBecomocts. Cnoxxenue
CWJI, HAaIIpaBJICHHBIX 110 OJHOM mpsMoi. PaBHozeicTByromas cwi. Cuna TpeHus.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HabroieHue MexaHnyecKkoro JBUKEHHS Tefa.

N3mepeHne CKOpOCTH MPSMOJIMHEUHOTO IBUKEHHS.
Habmronenue siBeHus: UHEPLUH.

HabGnronenue n3sMeHeHus: CKOpOCTH MPU B3aUMOACHCTBUU TEN.
CpaBHEHHE MacC 10 B3aUMOJECHCTBUIO TEJL.

CnoxeHune cuil, HalpaBJICHHBIX 10 OJHOU IIPSIMOIA.

IS o

Jlabopamopnwie padomuvt u onvimel.

1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHuie CpeHEN CKOPOCTH CKOIBKEHHsSI OpycKa WU IIapuKa 1o
HAKJIOHHOM TUTIOCKOCTH.
OmnpenenenHue MIOTHOCTH TBEPAOTO Tea.
OnBITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTH pacTsikeHus (aedopmariun)
MPY>KUHBI OT MPUI0KEHHOUN CUJTBI.

5. ONbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEH.

Paznen 4. laBjieHue TBEPABIX TeJ, )KUAKOCTENH U Ia30B.



Hasnenne. CriocoObl yMEHBIIEHHs U YBEJIMYEHUs AaBiieHus. [[aBieHue rasa.
3aBUCHUMOCTh JaBJi€HHUS raza oT o0béma, TemmepaTypsl. l[lepemaua maBieHus
TBEPABIMHU TEJIAMH, KUIKOCTAMH M Ta3zamu. 3akoH [lackans. ITHeBmMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KHJIKOCTH OT TIIyOMHBI. [ 'mMapocraTmyeckuid
napajokc. Coobmatroiuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

AtMocdepa 3emuin u atMocdepHoe napiaeHUe. [IpuyMHBI CylECTBOBaHUS
BO3aylIHOW oOosouku 3emiu. Onbit Toppuuennu. M3mepenune atmochepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOr0 AABJICHUS OT BBICOTHI HaJ YPOBHEM MODSI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue )KMAKOCTU M ras3a Ha IOrPYKEHHOE B HUX TeNO. BeITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bozayxornasanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JIaBJICHUS ra3a OT TeMIEPaTyphl.

[Iepenayva naBiaeHUs )KUIAKOCTHIO U Ta30M.

Coo01maronuecs: Cocyapl.

['mopaBinyeckuii mpecc.

[IposiBrieHue AelcTBUS aTMOC(EPHOTO TABJICHHUS.

3aBUCHMOCTD BBITAIKHBAIONIECH CHJIBI OT 00BhEMaA MOTPYKEHHON YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEHW CHIIBI BECY BEHITCCHEHHOM KUIKOCTH.

Y ciioBue 11aBaHusl TEN: TJIABAHUE WIM MOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIICHHS TNIOTHOCTEH Tesla U JKUIKOCTH.

Jlabopamopnwie padomut u onvimel.

1.

NccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPyKEHHON B
YKUJIKOCTh YaCTH TeJa.

OmnpeneneHue  BBITAJIKUBAIOIIECH  CHJIbI, JCHCTBYIOIIEH Ha  TENO,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIbI, AEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH BBITAJIIKABAIOIIEH  CHJIBI,
NEUCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT OOBEéMa TOTPYXEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKH U
OIIpEIEIIEHUE €€ IPy30HOABEMHOCTH.

Pazgen 5. PaboTa 1 MOIIHOCTH. DHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. llpumeHeHue mpaBwiIa paBHOBECHUsS pbluara K OJIOKY.



«3onoroe mpaBwino» MexaHuku. KIIJ[ mnpocteix MexanuzmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckass »Heprusa. KuHeTnueckas ¢ IMOTEHUUAJIbHAs HHEPIUA.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW YHEPTUU B APYTroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnwie padomot u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHHSI IIPU PABHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue yciioBui paBHOBECHS pbIyara.
3. Usmepenue KIIJ] HaKJIOHHOM TIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUs MEXaHUYECKON JHEPTUH.
8 KJIACC

Pa3nen 6. TenJioBble IBJIEHHS.

OCHOBHBIEC TIOJOKEHUSI MOJICKYJAPHO-KUHETUYECKON TEOPUU CTPOCHMS
BemiecTBa. Macca M pa3mepbl aTOMOB U MOJEKyJ. OINBIThI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKOU TEOPHH.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJOXKEHUW MOJEKYJISIPHO-KUHETUUYECKOW TEOPHUH.
CmaurBaHu€ W KanWUISIpHBIE sIBICHUA. TenIoBoe pacliupeHue 1 CKaTHe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHKEHUS
yacTull. BHyTpeHnnsisi sHeprusi. CrnocoObl M3MEHEHHs BHYTPEHHEW HHEPrUu:
Temionepeaaya u COBEPIIICHUE paboTHI. Bunpr TEIUIONEpEAAYM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyUYCHHE.

KonmnyecTBo TemioTel. YienpHass TEIJIOEMKOCTh BellecTBA. TemiooOMeH U
TEIIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlnaBimeHne wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KWUIICHHS OT aTMOC(EpHOTO
JIaBJICHUSI.

Brnaxuocts BO3ayXa.

DHeprus TomMBa. Y ejbHas TEIjI0Ta CropaHusl.

[Tpunuuner padotel TermnoBbix asurareneit KIIJ[ temmoBoro asuratens.
TerioBbie IBUTATENHN U 3ALIATA OKPYIKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs 1 MIPEBPAIlCHUS SHEPTUH B TETUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JIBHYKEHUSI.
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Hab6mronenune nquddysun.

HabmroieHue siBIeHUI CMaurBaHMS U KAMTMJUTSIPHBIX SIBIICHUH.
Habmro1eHue TemioBoro pacimpeHus Te.

V3MeHeHre NnaBlieHUs ra3a Mpu W3MEHEHWU 00bhEMa M HArpeBaHWUU WITU
OXJIAXKICHUH.

[IpaBuna u3mMepeHus TEMIIEPATYPHI.

Buner Teronepenaym.

OxJ1aXKIeHuE MPU COBEPIICHUH PaOOTHI.

HarpeBanwue mipu coBepiieHn# paOb0OThI BHEITHUMH CHJIAMH.

. CpaBHEHHE TEINTIOEMKOCTEH pa3IMYHbIX BEIIECTB.

. HaGmrogenue kumnenus.

. Habmronenue nocTossHCTBA TEMIIEpaTyphl IPH TIJIaBICHUH.
13.

Moienu TeIUI0BEIX ABUTATENIEH.

Jlabopamopnsie padomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.
OMNBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM WUJIU caxapa.
OnbITel 110 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue 1aBlieHUs BO3lyXa B OaJUIOHE IINPUIIA.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCHUMOCTh AABICHUS BO3AyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3sbl IMHEMHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

HabGmonenne w3MeHEHHMs BHYTPEHHEW OHEpPrud Tella B Pe3yJsbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuer BOJIBL.

OnpeneneHue  KOMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpHU
TEIMJI000MEHE C HArPEThIM METATUYECKUM UITUHIPOM.

Onpenenenue yeabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca nCnapeHusl.

OrnpesenieHre OTHOCUTENIBHON BIaKHOCTH BO3lyXa.

OnpeneneHue yaeabpHON TEIIOTHI MIABJICHUS JIb/A.

Pa3znen 7. DiiekTpuyecKHe U MATHUTHBIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3JEKTpUYECKHUX 3apsAloB. BzammojelcTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

Onektpudeckoe mnoje. Hanpspk€HHOCTh aiekTpudeckoro mosist. [IpuHumn
CYHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W  AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA.
W cToYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onextpuyeckas nenb. Cuna Toka.  DIEKTPUYECKOE  HANpPSKEHUE.
ConpoTuBIIEHHE MPOBOJHUKA. Y IEJIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH OMa
o ydactka nenu. llocnemoBaTenbHOE UM NApalIENIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOMmHOCTH 3JieKTpuueckoro Toka. 3akoH J[xoyns—Jlenma.
DnexkTpudecKre enu U MOTpeOUuTenu 3IEKTpuIecKoi saHneprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHuThl.  B3auMoAeicTBHE  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €ro 3HAU€HUE JJIA KU3HU Ha 3eMiie.
OneiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKoro Toka. [Ipumenenwme
AJIEKTPOMArHUTOB B TEXHUKE. J[eiCTBME MAarHUTHOTO TOJIsl HA MPOBOJAHUK C TOKOM.
DJIEKTPOJBUIATENb ITOCTOSTHHOIO TOKa. VCronb30BaHWE SIEKTpOJABUIATENIed B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SABneHne >neKTpoMarHuTHOW UHAYKIUU. [IpaBuino Jlenna.
DNeKTporeHepaTop. CrniocoOb1 MOy YEHUS AIEKTPUYECKOU SHEPTHH.
DIIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIeKTpu3aIus Tell.

JIBa poJia 3IEKTPUUYECKHUX 3aPSIOB U B3AUMOACICTBUE 3apsKEHHBIX TEIL.
Y CTpOUCTBO U IENCTBUE IIEKTPOCKOIIA.

DIIEKTpOCTATUYECKAs UHAYKIIHS.

3aKOH COXpPaHEHHUS DJIEKTPUUECKUX 3apPsIIOB.

[1poBOAHUKY U AUDIICKTPUKHU.

MoaenupoBaHue CUIIOBBIX JINHUM 3JIEKTPAYECKOTO TTOJIS.

M CTOYHUKH TOCTOSITHHOTO TOKA.

JlelicTBHS DIIEKTPUYECKOTO TOKA.
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. DJEKTPUYECKUN TOK B KUJIKOCTH.

. I"'a30BbIM pa3psn.

. I3MepeHune cuibl TOKka aMIepMeETPOM.

. I3MepeHune 37eKTpUIEeCKOTO HANPS)KEHUS BOJIbBTMETPOM.

. Peocrar 1 MarasuH COIIpOTUBIICHUN.

. B3aumMoelicTBue NOCTOSIHHBIX MarHuTOB.

. MopenrpoBaHre HEBO3MOKHOCTH PA3/ICJIEHUS IMOJIFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopennupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OnbIT OpcTena.

MarnuTtHoe noJie Toka. DJIeKTPOMarHur.

JlelicTBHE MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.

HccnenoBanue SIBICHUS 3JIEKTPOMAarHUTHOM UHAYKITUH.

OnbiThl Papajes.

3aBUCUMOCTh HAMPABIICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHUS.

DIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomut u onvimel.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.

OnbIThl 1O HAOMIOACHUIO AJICKTPU3ALUM Tel MHAYKIMEH U MpHU
CONPUKOCHOBEHHH.

HccnenoBanue JE€UCTBUS JJIEKTPUUYECKOTO TMOJS HA TPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI AJIEKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mepenue u peryanpoBaHue CUJIbI TOKA.

N3MepeHue u peryIupoBaHue HAIIPSKECHUSL.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WIYLIETO YEPE3 PE3UCTOpP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD ANEKTPUYECKOTO
COINIPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJAM TONEPEUYHOIo
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKCHUN MOpU  MOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBmiia IS CHJIBI TOKa MPHU TapauIeIbHOM COEJIMHEHUU
PE3UCTOPOB.

Omnpenenenne paboThI SIEKTPUIECKOTO TOKA, MAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHde MOIIMHOCTH — AJIEKTPUYECKOTO TOKa, BBIJCISEMOM Ha
pe3ucrTope.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UAYILETO Y€pe3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue K111 nHarpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOACHCTBHUS ITOCTOSSHHBIX MarHUTOB.
M3ydeHne MarHUTHOTO  TIOJII  TOCTOSIHHBIX ~ MAarHWUTOB TPH  HUX
00BbEIMHEHUH U Pa3/IeJICHHUU.

HccnenoBanne qeHCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY .



17. OnbITEL, JIEMOHCTPUPYIOIIAE 3aBUCUMOCTb  CHJBI  B3aMMOJEHCTBHS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KATyIIKE.

18. M3y4yeHue nercTBUs MATHUTHOTO T10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATEIS.

20. U3mepenue KII/] anekTpoaBurarebHON yCTaHOBKH.

21. OnbITEI IO MCCJEIOBAHUIO SIBIICHUS JJIEKTPOMAarHUTHOW WHIYKIIMH:
MCCIICIOBAHUE W3MEHECHWM 3HAYEHUS W HAIPABJICHHWS WHIYKIITMOHHOTO

TOKa.
9 KJIACC

Pa3nen 8. Mexannueckue siBJaeHHUsI.

Mexanudeckoe naBuwkeHHe. MarepuanpHasg Touyka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTE MEXAHWYECKOTO JBHWKEHHs. PaBHOMEpHOE MpsSMOIMHEIHOE
nBrkeHne. HepaBHoMepHOe npsmonuHelHoe aBuxkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOE nBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE NBHXKEHHE MO OKpY>KHOCTH. Ilepuoa u yactota oOpamieHwus.
JIuHenHas u yriioBas CKOpOoCTH. LIeHTpOCTpeEMUTENIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroroHa. Bropoit 3akoH Herorona. Tpetuit 3akon HeroToHa.
[IpyHIMT CynepnO3ULINM CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CUJia TPEHHS CKOJIbKEHHS, CUjla
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruianet BOKpyr ComHma. IlepBasg xocMuueckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHOBecue martepuanbHOM TOukH. AOCOMIOTHO TBEpIOE Teyo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynbee Tena. M3menenne mmmyisbea. UMnynbe cuiibl. 3aKOH COXpPaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabota W MOITHOCTh. PaboTa Cui TSKECTH, YHPYTrOCTH,
Tperust. CBsi3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tejaa, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMiId. [loTeHIIManbHas SJHEPTUs CKATOU NPYKUHBI. KuHeTnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIUMU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHue MexaHHMUECKOTO IBMXKEHHMSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHME NyTel M TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHnne CKOpOCTH U yCKOPEHHUSI IPSIMOJIMHEWHOTO IBUKECHUS.
HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOTO ABUKECHHSL.

Habiroienue qBuKeHMs Tena o OKPYKHOCTH.

Habnrogenne MexaHu4eCKUX SIBJIEHUN, IPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ pPaBHOMEPHOM H©  YCKOPEHHOM  JIBUYKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAcChl Tejla W JEHUCTBYIOUIEH Ha HEro
CHJIBI.

HabGnronenue paBeHCTBa CHII IPU B3aMMOJICHCTBHH TEJL.

M3meHenue Beca Tena pu YCKOPEHHOM JIBUKEHUH.

[lepenaya nmmynbca py B3aMMOJAECUCTBUH TEIL

[TpeoOpa3oBanus 3HEPTUU NIPU B3aUMOJEHCTBUU TeJ.

CoxpaHeHHe UMITYJIbCA IPU HEYIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHHe UMITYJIbca pU a0COTIOTHO YIPYTOM B3aUMOIEHCTBUH.
Habmronenue peakTHBHOTO IBUKEHHUSL.

CoxpaHeHHre MEXaHUYECKOM IHEPTHH IIPU CBOOOITHOM Ia/IEHUH.
CoxpaHeHHE MEXaHUYECKOM SHEPTUU NIPH JIBUKEHUH Teja M0 IeUCTBUEM
IIPYKUHBI.

Jlabopamopnwie padbomot u onvimel.

1.

KoncTtpyupoBanue TpakTa AJjis pa3roHa U JaJIbHEHIIEr0 PaBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OrnpeneneHue yCKOpEHHs] Tela MPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHHUS.

Omnpenenenue ko3hGUITMeHTa TPEHUS CKOJIbKEHUS.

OmnpeneneHue )KECTKOCTHU MPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUSI MPU PABHOMEPHOM JIBMDKEHHUM Tella
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenre pabOThl CHJIBI  YOPYrOCTH TPU MOJABEME Tpy3a ¢
HCTIOJIb30BaHWEM HETIOJIBUKHOTO M TTOABUYKHOTO OJIOKOB.

11. I3y4deHue 3aKkoHa COXpAHEHHUSI SHEPTUH.

Paznen 9. Mexannuyeckue Ko1e0aHHUsI M BOJTHBI.

KonebarenbHoe npmxkeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUMN: MEPHOI,
4acToTa, aMIUIMTy1a. MareMaTu4ecKuil U NpyKUHHBINA MasTHUKHU. [IpeBpaienue
DHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxaronme — koieOaHus.  BpIHyXkaeHHble — KosieOaHus.  Pe3oHaHnc.
Mexannueckue BoaHbl. (CBolcTBa MeXaHUYeCKuX BOJIH. [IpojosibHbBIE U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHHS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKkocTh 3BykKa M BbICOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenuwe koyicOaHWN Tea IOA ACUCTBHEM CHJIBI TSKECTU U CHIIBI
YIIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH M Ha MIPYKUHE.

HabGnronenue BbIHYKIEHHBIX KOJ€0aHH U PE30HAHCA.

Pacnpoctpanenue nMpoaoibHbBIX U OTICPEYHBIX BOJIH (HA MOJIEIH).

HaGmnroienre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE3OHAHC.

Jlabopamopnvie padbomot u onvimel.

1. OmpeneneHue YacTOThl W TEpUoJa KoJieOaHWH  MaTeMaTUYeCKOro
MasiITHUKA.
OmnpeneneHue 4acToThl U EPHO/Ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA.

o s W

3. HccnegoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHHM MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. ViccnenoBaHue 3aBUCUMOCTH MepUOAa KOJI€OaHUN IPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. [IpoBepka HE3aBUCMMOCTU Tepuojaa KoJieOaHUH Tpy3a, NOJBEUIEHHOIO K
HUTH, OT Macchl Ipysa.
6. OmbITBI, JACMOHCTPUPYIOIIHME  3aBUCHUMOCTh  Tlepuojia  KoJieOaHUM
NPY>KUHHOTO MasTHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.
7. 3mepenue yckopeHUs: CBOOOHOTO MaICHHSL.
Pa3nea 10. DyieKTpOMaraHuTHoOE MoJie U 3JIEKTPOMATrHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMAarHuTHble  BOJNHBL.  CBOMCTBa
AIEKTPOMArHuTHBIX BOJH. lllkana snexkTpoMarHWTHBIX BOJH. lcmosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DIleKTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padomot u onvimol.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IMOMOIIBIO MOOHIHHOTO

TenedoHa.

Pazngen 11. CBeToBbI€e ABJICHUS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  IIpsaMonunerHoe
pacnpoctpanenue cera. 3atMeHust Connua u JlyHel. Otpaxkenue cera. [lnockoe
3epKaJIO. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBerta. [lomHoe BHyTpeHHEE
OTpakeHHe cBeTa. [ICrnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAaKCHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom onyuedt B nuH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrudeckas cucrema. biM30pyKoCTh H
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. OmnbiTel Hbiorona. Crnoxkenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus ceera.

Hemoncmpayuu.

[IpsAmMosIMHENTHOE PACITPOCTPAHEHNE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n300pakeHH B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKajax.
[Ipenomnenue cBera.

OnrTryecKkuii CBETOBO/I.

Xon myueit B coOOMparoIiei JuH3e.

Xo/1 1yden B pacCenBaroIIeH JIMH3E.

[Tonyuyenue n3o0paxeHUil ¢ TOMOUIBIO JIUH3.

[Tpuniun nevictBus hoToanmapara, MUKPOCKOTA U TEJIECKOTIA.
10. Mopens rnaza.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

© © N o gk~ w DN E

12. [Tomyuenue 6en0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padomut u onvimel.

1. HccnepoBanue 3aBUCMMOCTH yrila OTPaXEHHUs] CBETOBOrO Jyya OT yIJia
naJIcHUsI.

2. W3yueHue xapakTepuCTUK N300paKEHUs IIpeMeTa B IIIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBUCUMOCTH YTiia IPEJIOMIICHHS CBETOBOTO Jiy4a OT yrija
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



[Tomy4yenune n300pakeHMI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO PACCTOSHUS U ONTHYECKOMN CHITBI COOMparomieit
JIMH3HI.

6. OTMBITHI IO PA3IOKCHHUIO OEIIOTO CBETa B CIIEKTP.

ONBITE 10 BOCHPUSITUIO IIBETA MPEAMETOB MPU UX HAOJIOACHUU 4Yepe3
IIBETOBBIC (PUIIBTPHI.

Pa3gen 12. KpantoBble iBJIeHMS.

OnwiTel Pesepdopna u mmanerapHas mojenb aroma. Mojens atoma bopa.
Hcnyckanue u norniomeHne ceera atroMoM. KBanTel. JInHEeHyaTeIie CIIEKTPBI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramMmma-u3iaydeHus. CTpoeHHe aTOMHOTO
anapa. HykioHHas wMojenbs aromMHoro snapa. HM3zorombl. PaanoakThBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHMs 3aps0BOIO M MacCOBOTO YHUCEI.
OHeprusi CBsI3M aTOMHBIX siaep. CBsA3p Macchl W SHEpruu. Peakuuw cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIla U 3BE3I.

SAnepnas sHepretka. JleMCTBUS paguOAKTUBHBIX H3IYyYECHHM HA IKUBbBIC
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3 TyUYEHHUS U TTOTJIOMICHHUS.

CrexTphl pa3InuHbIX Fa30B.

CnekTp BoJ0po/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTurka HOHU3UPYIOLIUX U3TYUEHUH.

Peructpanus uznyueHust IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie padbomot u onvimel.

1. HaOnroaeHue CIUIONIHBIX U IMHENYATHIX CIIEKTPOB U3TYUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTHM YACTUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. HW3mepenue paanoakTUBHOTO (hOHA.

IHoBTOPHUTEJIHLHO-0000 AN MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINK MOAYJIb NMPEIHA3HAYEH JJISl CHUCTeMaTU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COJAEp)KaHUs M OMNbITa  JIESITEIBHOCTH,
MPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (U3HKH, a TAKXKE I MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy 10 (u3uke s 00ydaromuxcs,
BBIOpABIIMX ATOT YUEOHBII pEAMET.

[Ipy U3ydeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJ0B HCCIEAOBAHUS
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SBJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBICHATH (PU3UUYECKHE
ABJICHHSI, TPUMEHSA TMOJIyYCHHBIE 3HAHUWSA, peElIaTh 3aJa4d, B TOM YHUCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTeP JTAHHOTO pasjesia pealn3yercs
32 CY€T TOro, 4YTo OOy4YarolIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPBIX UM
MIpEAJIaraeTcs:
Ha OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTIOBCETHEBHOM JKU3HMU;
UCITI0JIb30BaTh HAYYHBIE METO/bl UCCIEIOBaHUS (DU3NUECKUX SBIICHUM, B TOM
YUCJIE 1JIA POBEPKU THIIOTE3 U MOJIYUYEHHUS] TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAy4yHbIE OCHOBBI HanbOoJee BaXXHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUMU.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANPABICHO

Ha JIOCTW)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTAaTOB.

B pesynbrare uzyueHus (pU3NKU HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMUs

y oOyuatomerocsi 6yayT cOpMUpPOBaHbI CIEAYIONIME JTUUYHOCTHBIE PE3yJIbTaThl B
YacTu:

1) naTpMOTHY€CKOro BOCIIMTAHHUS:

— IIPOSIBJIICHUE MHTEPECa K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(bu3ruecKol HayKu;

— [ICHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

2) TPaKIaAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCTIHTAHUS:

— TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUH (PU3HNKY;

— OCO3HaHUE BAXXKHOCTU MOPAJIBHO-3TUYECKHX NPHHLIMIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3CTETHYECKOT0 BOCIIMTAHHUS:

— BOCIPHUSTUE ICTETHUECKUX KauyeCTB (PU3MUECKOW HAayKHU: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT'0 MO3HAHMSI:

— OCO3HaHUWE UEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, BaKHEWIIEH COCTaBIISIIOLIECH
KYJbTYPBI;

— Ppa3BUTHE Hay4HOH JI00O3HATENLHOCTH, MHTEpeca K MCCIEeA0BATEIbCKON
NESTENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0pPOBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIyyms:

— OCO3HaHME LIEHHOCTH Oe30macHoro obOpas3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMHUPOBAHHOCTh HaBbIKA peQUIeKCUH, IMPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAaKOI'0 e Mpasa y APyroro 4yejaoBeKa;

6) TPYZA0BOI0 BOCIIMTAHUSI:

— AKTHBHOE y4YacTHE€ B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON OpraHu3alud, TOpoa, Kpas) TEXHOJOTMYECKOH W



COLIMAJIbHOM HAIpaBlIeHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3MUYECKHUX
3HAHUM;

e — MHTEpPEC K MPAKTUYECKOMY U3YUYEHUIO TpodeccHil, CBSI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOTHYECKOTO BOCTIHTAHUS:

e — OpHWEHTANMS HAa TPUMEHEHWE (U3MYECKUX 3HAHWMA JUIsl PEIICHHUS 3a7ad B
0o0JIacTH OKpy>Karolllel cpeibl, IUIAaHUPOBAHUS IIOCTYNKOB M OIIEHKH HX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IIOOATBHOrO XapaKTepa 3KOJOTUYECKHX MpoOJieM M MyTew ux
peleHus;

e 8) amanTanuM K M3MEHSIOIUMCH YCJOBHAM COLMAJIBbHON W NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU HCCICAOBAHUN U
MPOEKTOB (DU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IpYTuX;

e — TIOBBIIICHUE YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
NEATEIIBHOCT;

e — MOTPEOHOCTH B POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YKCIie (POPMYIUPOBATH
UJIeH, MIOHSATHUSA, TUTIOTE3bI O GU3HUUECKUX 00BEKTaX U SABJICHUSX;

e — OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH
(du3ukwy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHHM HOBBIX (DUINUECKUX
3HAHUM;

e — CTpEMJICHUE aHAM3UPOBATh U BBISBJISATH B3AMMOCBSI3H MPUPOJIbI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OIICHKAa CBOMX [ICWCTBHM C Y4YETOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX I100aJIbHBIX TTOCJIEICTBUM.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe OCBOCHHMS TpOrpamMmbl MO ()U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y oOy4daroiierocs: OyayT copMUpoBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIOIUE TT0O3HABATEILHBIC YHUBEPCAIbHBIE YUeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  Y4YeOHBIC  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBnle JJoruueckue JeficTBUA:



BBISIBIISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIE TIPHU3HAKA OOBEKTOB
(sBICHU);

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJISI
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISIBJISITh  TIPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HYCCKUX
SIBJICHW W TPOIIECCOB, JIeTIaTh BHIBOABI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3AKJIFOUCHHM, BBIIBUTATh THIIOTE3BI O B3aMMOCBSI3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOSITEJIbHO BBIOMpPAaTh CHOCO0 pemieHus ydyeOHOH ¢u3udYecKon
3amaun (CpaBHCHHE HECKOJIBKHUX BApUAHTOB PEIICHHUS, BHIOOp HamOoJjee
MOAXO/ISIIETO C YIETOM CaMOCTOSITEIHHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebCKHe 1eMCTBHA.

MCTIOJIb30BaTh BOMIPOCHI KaK UCCIIEAOBATEIBCKUI HHCTPYMEHT MTO3HAHMUS;
MPOBOANTH 1O CAMOCTOATEIHFHO COCTaBICHHOMY IJIaHY OTIBIT, HECIIOKHBIHI
(U3HYECKUIl JKCIIEPUMEHT, HEOOJBIIOE HCCaeAOoBaHUE (U3HUUECKOTO
SIBIICHHS,

OLICHMBAaTh HA NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJyYEHHYIO B X0J1€ UCCIIEJOBAHUSI UM SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITUPOBATH OOOOIICHHS U BBHIBOJBI TIO pe3yjIbTaTaM
MPOBEAEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHMS,;

MPOTHO3MPOBATh BO3MOXKHOE  JlajbHEWIIee pa3BUTHE  (PUBUUECKUX
IPOLIECCOB, a TaK)KE BbIIBUTaTh NPEANOJI0KEHUS 00 UX PAa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Patora c undopmanueii:

IPUMEHSTh PA3TUYHbIE METOBI, MHCTPYMEHTHI M 3alPOCHI MPU TOUCKE H
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOH
bu3udIecKo 3a1a9H;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO
pa3IMYHBIX BUIOB U (HOPM MpEICTaBICHIS,;

CaMOCTOSITENTFHO ~ BBIOMpaTh ONTHUMAIbHYIO (QOpMYy MpPEICTaBICHHS
uHpOpMAIMU W WIIIOCTPUPOBATh pellacMble 3aJayd  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMmyHuKaTHBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBHA:

B XOA€ OOCYXIeHusi y4yeOHOro Marepuana, pe3ysbTaToB J1ab0opaTOpPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh WJEU, HAICJICHHbIE Ha pEIICHUE 3aJaud U MOJJepKaHHhe
Oaro»keyIaTeIbHOCTH OOIIEHNS;



COTOCTABIISITH CBOM CYKICHUS C CYXACHHSIMU JIPYTHX YYaCTHHKOB
auanora, OOHapy>XKMBaTh Pa3INdne U CXOACTBO TO3HIIHIA;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
myOJIMYHO MPEACTABIATh PE3YNbTaThl BHIIOIHEHHOTO (PU3MYECKOTO OIbITa
(9KCIIepuMeHTa, UCCIIEI0OBAHNUS, IPOEKTA);

NOHUMAaTh W WCIONB30BaTh  NPEUMYIIECTBA  KOMAaHJHOW |
MHIMBUAYAIbHOM pabOThl MpH pEHIeHUH KOHKPETHOW (pu3muecKoi
POOJIEMBI;

MPUHUMATD II€JId COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ JOCTM)KEHHUIO: pacHpeAeisaTh pOjiH, OOCYyXJaTh IPOLECChl HU
pe3yabTaThl COBMECTHOM PabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITNIOJIHATH CBOIO YacTh pabOThl, TOCTUrasi KaYeCTBEHHOI'O pe3yJbTaTa Io
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C APYrHUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYTMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBUSL.

Pel"yJIﬂTI/IBHl)Ie YHUBEPCAJIIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX W YUCOHBIX CUTYaIHsIX, TPEOYIOMNX
TUTSI petieHnst GU3NICCKUX 3HAHMIA

OPHUEHTHUPOBATLCA B  PA3IUYHBIX TOAXO0JAX TPHUHITHS  PCIICHUHN
(MHAMBUAYATLHOE, TIPUHATHE PCEUICHUS B TPYMIE, NMPUHATHE PEHICHUN
rpynmnoun);

CaMOCTOSATENLHO COCTABJIATH aJTOPUTM pEIICHUsS (PU3NIECKOM 3a/1auu UITu
IUTaHa WCCIEAOBaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBATH MIpeIjiaraeMbie BAPUAHTHI PEIICHUH;
JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMu U IIpe/Iiarath IiaH e€ N3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHXKEHHMS  (HEJOCTHXKEHHS) Ppe3yJbTaTOB
NS TEIbHOCTH, JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AECATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJIHEHUS
(¢u3nyeckoro MCCIEJOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HHUKILIUX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE Copa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;



NpU3HABATH CBOE MPAaBO HA OIMIMOKY MPHU pelIeHUH PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NNPEJAMETHBIE PE3YJIbTATBI

K xoniry oOyuenusi B 7 kjiacce mpeIMETHBIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHUYECKUE  SIBJICHUS,
HaAOJIO/ICHUE, SKCIIEPUMEHT, MOJeNb, TUIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHENHOE), TpPACKTOPHs, pPaBHOJAEHCTBYIOIIAS
cuna,  gedopmarms  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuarh siBieHus (Aud@dysusi, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWKECHHE, HHEPIUS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TENI C 3aKPEIJIEHHOW OCHIO
BpallleHus, TMepenada JJaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razam, arMochepHOoe JaBlieHHE, IUIaBaHUE TeJ, MPEeBpaIlCHUs
MEXaHMYECKON SHEPruu) MO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXalollleM MHpEe, B TOM 4YHCIe (U3NYecKue SBJICHUS B TPHUPOJE:
NpUMEPBI IBUKEHUS C PaA3IMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
Npupojsie, ACHUCTBUE CHUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EepHOro JaBJeHUS Ha >KUBOM OpraHu3M, IJIaBaHUE PbIO, pblYarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3y4YCHHBbIE CBOMCTBA Tel M (U3UUYECKUE SIBIICHUS, UCIIONB3YS
dbu3uyeckre BEIMYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CHUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tejla, Cujga TpPEeHHUs, JAaBlieHHWe (TBEPAOTO Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHW4Yeckas paboTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CWJbl, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYECKass W MOTCHIMaJbHAs SHEPrus), MpU OMUCAHUM MPABUIHHO
TPaKTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YyeMBIX  BEJIMYMH, HX
0003HaueHUA W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIME JTAHHYIO0 (PU3MYECKYIO BEIMYUHY C APYTMMU BEIMYMHAMH,
CTPOUTH TpaUKH U3yUEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TPOIECCHI,
WCTIONB3Ysl MPaBWIa CIOKEHUSI CHII (BIOJIb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUiio paBHOBecHsI phruara (00Ka),
«30JI0TOE TPABUJIO» MEXAHHUKH, 3aKOH COXPAaHCHUS MEXaHWYECKOU
SHEPruM, NpU OTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECCKUE SIBJICHUS, MMPOIIECCHI M CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peuare pacdy€THhIE 3aJaud B 1—2 JIEUCTBUS, HCIOIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1a4M 3alIMChIBATh KPATKOE YCIOBHE, MOJICTABIATh (U3UUECKUE
BEJUYUHBI B (OPMYJIBI M TPOBOJUTH PACUETHI, HAXOIUTH CIPABOYHBIE
JTaHHBIE, HEOOXOUMBIE JIJIsl PEUICHUs 3a/1ay, OIICHUBATh PEATMCTUUYHOCTh
MOJTYYEeHHOU (PU3NUECKON BETNYNHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEUIUTh MpPU MTOMOIIH
(bU3UYECKUX METOJ/IOB, B ONTMCAHUM UCCIEIOBAHUSI BBIACIATH MPOBEPIEMOE
npenanosioxkenue  (TUMoOTe3y),  pa3iuyaTh W UHTEPHPETUPOBATH
MOJIyYeHHBIA Ppe3yJbTaT, HAaXOJWUTh OIMOKH B XOJAE ONbITA, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL ONBITHI O HAOMIOJNCHUID (DU3UUYECKUX SBICHUM WM
busznuecKux CBONCTB Tel: bopMyIMpOBaTH MIPOBEPSIEMbIC
MIPEATNOI0KEHUs, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pY/I0BaHNUS,
3aMuChIBATh XOJ1 OMBITa U (POPMYIIUPOBATH BHIBOJIBI;

BBIMOJIHATHh TPSIMBIE W3MEPEHHUSI PACCTOSIHUS, BPEMEHHM, MAcChl Tela,
00b€Ma, CHUJIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(pPOBBIX TMPUOOPOB, 3aAMKCHIBATH IOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (PU3UUECKON BEJIMUUHBI OT
JIPYroll ¢ HCMOJB30BAaHUEM TPSIMBIX HM3MEPEHUH (3aBUCHMOCTU IYTH
PaBHOMEPHO JBMXKYILETOCS Tejla OT BPEMEHU JBWKEHUS Teja, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KayecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTH OT YJJIMHEHMS MPY>KUHBI, BBHITAJTKUBAIONIICH CHIIBI OT 00BEMaA
MOTPYKEHHOM YACTHU TEJA U OT IIJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJNa, OT TIyOWHBI, Ha KOTOPYIO TOTPYKEHO TEJO, YCIOBUI
TJIaBaHUS TEJ, YCIOBUN paBHOBECHs phluara U OJIOKOB), y4acCTBOBATh B



IUIAHUPOBAaHUM  y4eOHOrO MCCIEAOBAaHUSA, COOMpaTh YCTAHOBKY M
BBITIOJHATh HU3MEPEHUs, CIeAysl MNPEAJIOKCHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJIYYCHHONW 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BHUJEC
MPeIJIOKEHHBIX Ta0NHIl U TpaduKoB, NeNaTh BHIBOABI MO pe3yJbTaTam
UCCIIEI0BaHMS,

IPOBOJUTh KOCBEHHBbIE HU3MEPEHMs (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Teja, CUJa TPEHUS CKOJIbXKECHMUS,
JaBJI€HWE  BO3/AyXa, BBITAIKUBAIOLIAs  CHJa, JCUCTBYyIOIIas  Ha
NOTPYXEHHOE B KHUAKOCTb TENO, KOIPPHUIIMEHT MOJE3HOTO ACHCTBUS
IOPOCTBIX MEXAHU3MOB), CJIEAys MPENJIOKEHHOW WHCTPYKLUUU: IIpH
BBINIOJTHEHUH HW3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY H
BBIUMCIISTH 3HAUEHNE UICKOMOMW BEJIMUMHBI,

coOJII01aTh NMpaBUJIa TEXHUKHA 0€30MacCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIOIIMECS COCYJbl, OapoMerp,
pBIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TITIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBl JCWCTBUA HW3YYCHHBIX MPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMHCAaHHA (B TOM YHCIIE:
HNOJUIMITHUKHN, YCTPOWCTBO BOJOIPOBOJAA, THIPAaBIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCIOJIb3Ys 3HAHUS
0 CBOMCTBax (PM3UYECKUX SIBJIEHUN U HEOOXOAMMBIE (PU3HUECKHE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJAUTH  HpUMEpPbl  (HAXOAUTh  MH(POPMALKMIO O  MPUMEPAX)
IPAaKTUYECKOT0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JIJIs1 oOecrieueHusi 0€30MacHOCTH MPU 0OpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHsI 3J0POBbSI M COOIIOICHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIISATh OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUA W TYyTEM CpPaBHEHUSA PA3JMYHBIX HCTOYHUKOB BBIICTIATH
MHPOPMAIUIO, KOTOpas SIBISETCS NPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil Hay4HO-TIOMYJISAPHYIO
JIUTEepaTypy (U3NYECKOTO  COJEp)KaHUs, CIPABOUYHBIE MaTepuabl,
pecypcsl cetu MHTEpHET, BIageTh NpuéMamMu KOHCTICKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpaTKHe MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMANUK (PU3NIECKOTO COACPIKAHUSA, B TOM



quciie MyOJUYHO JeNaTh KPATKHE COOOILIEHUS O pe3ysbTaTax IpPOEKTOB
WIK Y4YeOHBIX HCCIEAOBAHUU, MPH 3TOM TPAMOTHO HCIOIb30BAThH
M3YYCHHBI TOHATHMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYILJICHUE NTPE3EHTALIUEN;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBAHUN pacHpeleisTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTHh 34 BBIOJIHCHUEM IUIaHA JCHCTBUM, aJE€KBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJA B  JIEATENbHOCTh  TPYIIBL,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy oOyuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCII0JIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIC COCTOSHUS BEIIECTBA, KPUCTATUIMUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACBHIINICHHBINM TMap, BIIAXKHOCTH
BO3/1yXa, TEMIleparypa, BHYTPECHHSS DSHEPrusi, TEIJIOBOM JIBUTATENb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3aps]l, SJICKTPUUECKOE T0JIE, TPOBOJHUKHU
Y TUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pazinuath ABJICHUS (TEIJIOBOE pacUIMpeHUE U CXKaTue, Temiolnepenaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWUISPHBIC SIBJIICHUSI, UCTIapEHUE,
KOHJICHCAIUs, TUTaBJICHUE, KpHUCTaJUIM3alusa (OTBepJeBaHUE), KHUIICHHE,
Teruionepeaaya (TEenI0mpPOBOHOCTb, KOHBEKIIHUS, W3JIy4YEHHE),
AJIEKTpU3AMS TEJ, B3aUMOJCHUCTBUE 3apsiioB, NEUCTBUSL AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBUE MAarHUTOB, JCUCTBHE
MarHMTHOTO TOJId Ha MPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAs UHIYKITUS)
10 ONHUCAHMI0O HUX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UIECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX  (PU3MYECKUX  SIBICHUM B
OKpYy’KalollleM MHUpE, B TOM 4Yuclie (Pu3nueckue SIBJICHUS B MPHUPOJIE:
MIOBEPXHOCTHOE HATSHKCHUE U KaNWUISIPHbIC SIBJICHUS B MPUPOJIE,
KpUCTa/UIbl B mpupojae, uznydeHue CoiHIA, 3amMep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHETa, SJIEKTPUUYECKUE
SBJICHUS B aTMocdepe, DJIEKTPUYECTBO >KUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emuid, Jpedd MooCOB, pOJb MAarHUTHOTO TOJISL JJi JKU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PU3UYECKUX
SIBIICHU;

OMNUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBJICHUS, UCIIONIB3YS
¢dusnueckre BeTUUUHBI (TeMIlepaTypa, BHYTPEHHSST SHEPTUS, KOJIUYECTBO
TEIUIOThI, YyJE€lIbHas TEIUIOEMKOCTh BEIIECTBA, VyJElbHAsA TEMJIOTa



IUTaBJICHUS, YJElbHAsl TEIUIOTa I[apooOpa3oBaHus, yJAeIbHas TEIJIOTA
CTOpaHHs TOIUTMBA, KOI(PPHUIMEHT TOJE3HOTO JEHUCTBUS TEIUIOBOU
MAIllMHbI, OTHOCUTEJBHASI BIIAXKHOCTHb BO3/lyXa, JJIEKTPUUYECKUM 3apsi,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIICHHUE IPOBOJAHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BemiectBa, paboTa U MOIIHOCTb
AJIEKTPUYECKOTO  TOKA), HpPHU  ONUCAHUM TMPABUIBHO TPAKTOBATh
(u3NYECKUl CMBICT HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHHUS U €IUHUIIBI
¢u3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYJBI, CBS3BIBAIONIME JAHHYIO
(U3MYECKyI0 BEIMYMHY C JPYTMMHU BEJIWYMHAMM, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;

XapaKTepU30BaTh CBOICTBA Tel, (PU3NYECKUE SIBJIECHUS U IPOLECCHI,
HCIIOJNIB3Ysl OCHOBHBIE IOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma Juisd yyacTKa LIeTH, 3aKOH
Jlxoynsa—JleHna, 3aKkOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alACHIBATh €r0 MATEMAaTHYECKOE
BBIPA)KCHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH
NPUYUHHOCJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYecKux
iaroB ¢ omnopol Ha 1—2 H3y4YEHHBIX CBOICTBAa (PU3MYECKUX SIBJIICHH,
(pU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemiatb pacy€THBIE 3aJadyd B 2—3 JEWCTBUS, HCIOJIb3Ysl 3aKOHBI U
(GopMyIibl, cBs3bIBarOlME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a
YCJIOBHUS 3aJaud 3alMChIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pElIeHHs] 3aJadyd, BbIOMpPATh 3aKOHBI U (OPMYJIbI,
HEOOXoAMMBIE JUIsl €€ pelIeHUs, MPOBOJAUTh pPacu€Tbl U CpPaBHUBATH
MOJy4YE€HHOE 3HaueHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJeMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(U3MUECKUX METOJO0B, HCMOJb3ys ONMCAHUE HCCIEIOBAaHUS, BBIICIThH
IpPOBEPSEMOE MPEAINOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh MOPSAKA
IPOBEJEHUS UCCIEIOBAHUS, JENATh BBIBOIBI;

IPOBOAUTH OMNBITBI MO HAOMIONEHUIO (U3NYECKUX SBICHUN  WIH
(u3nyecKuX CBOWCTB TeJ (KamWUISPHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCTHIBAHUS U
HarpeBaHusl MpU HU3IYYEHHH OT IBETa H3Jydaroulel (moriomaroiei)
NOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTH U
IJIoIAaa €€ TIIOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOACHCTBHE
JNEKTPUYECKUX 3apsAA0B, B3aUMOACHCTBHE IIOCTOSHHBIX MAarHUTOB,



BU3YyaJIM3allMsl MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHuTHOTO TOJII Ha MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHMTaA,
CBOMCTBA JJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaThH
MpOBEPsiEMbIE MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 IMPEAJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  W3MEPEHHS  TeMIEepaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTU BO3/lyXa, CHUJIBI TOKA, HAIpPSKEHUS C UCIOJb30BaHUEM
aHAJIOTOBBIX NPHUOOPOB M JATYMKOB (PHU3UUYECKMX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETUYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBIICHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHUS U YACIbHOIO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CUIIbI TOKA,
UIYLIEr0 4Yepe3 MNPOBOAHUK, OT HAaNpsSOHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENBHOIO W IAPAJUIEIBHOTO  COEAUHEHUM
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIIEJJOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHMs, CIeAys MPEeIIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TIpauKOB,
JIeNaTh BBIBOJIbI 110 PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOJNUTh KOCBEHHBIE H3MEPEHHUS (PU3NUYECKUX BEIUYMH (yJesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTHUBIECHUE MPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs NMPEMJIOKEHHOW WHCTPYKIUH, U
BBIYMCIIATH 3HAUECHHUE BEJINUNHBI;

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TP paboTe ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MNPUHIMIOBI  JEHCTBUS HM3YyYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OmHucaHus (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBasi TypOWHa, aMIEpMETp,
BOJIBTMETP, CUETUMK HJIEKTPUYECKOW HHEPIUHU, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpHI, HArpEeBaATENIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), FIECKTPUUECKUE
NPEeIOXPaHUTEIH, HIEKTPOMATHUT, MJIEKTPOJBUTATENb TOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOJMMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM pPUCYHKaM (OKHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHEIrO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMBbI 3JIEKTPUYECKHUX



IeTneil ¢ MocieA0BaTeIbHBIM U MapaJUICIbHBIM COCTMHEHUEM DJIEMEHTOB,
pasznunyas ycIoBHbIe 0003HAUCHHS 3JIEMEHTOB AJIEKTPUUECKUX IETIEH;
MPUBOANTh  MPUMEPHl  (HaXOAWTh HWHPOPMANMIO O  MPUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (DM3MYECKUX 3HAHWNA B TTOBCETHEBHOMN
KU3HU JUIs obecriedeHus 0€30MacHOCTH MpU OOpallieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHECHUS 3JI0POBbS U COOIIOICHHSI
HOPM PKOJIOTUYECKOTO TMOBEJICHUS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIATh TMOUCK WHMOpMAIUK  (HU3UIECKOTO COACp)KAHUA B
WNuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHWA M MyTEM CpaBHCHHS
JIOTIOJTHUTEbHBIX ~ MCTOYHUKOB  BBIICISTH  WH(MOpMAILHIO, KOTOpas
SIBIIICTCS] IPOTUBOPEUMBON MITH MOXKET OBITH HEIOCTOBEPHOIA;
WCITOJTH30BaTh MPHU BBIOTHECHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (GU3MUECKOrOo  COJIEpKaHHWs, CIPAaBOYHBIE MAaTEepUaIbI,
pecypchl cetu MIHTEpHET, BIaieTh NpuéMaMu KOHCTICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHbIC MUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
0000mass uHPOpMALMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
comepkaHus, B TOM 4YHCIe TyOJWYHO TPEACTABIATh PE3yJIbTAThI
MIPOCKTHOW MJTM HMCCIICIOBATEIBCKON JCSITCIBHOCTH, TIPH 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIM TOHATHUIHBIMA ammapar Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

MPU  BBHITIOJIHEHUH YYEOHBIX TIPOSKTOB M WCCIICIOBAaHUN (DU3NICCKUX
MPOLIECCOB paclpeneNaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICANTH 32 BHITIOJIHEHUEM IUIaHA JACHCTBUN U
KOPPEeKTUPOBATh €r0, aJeKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B
JeSITeTbHOCTh TPYMIIbI, BHICTPABATh KOMMYHHUKATHBHOE B3aHMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 KJjiacce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHA: CHUCTEMa OTCYETa, MaTepuajbHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO JABMXKEHHS, JAedopmalius
(ympyras, miacTuyeckas), TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M INEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIIO,
HEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYyK, JJIEKTPOMArHUTHBIE BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTD,
CHEKTPhl UCITyCKAaHUS U TMOTJIONIeHUs, aib(a, 0eTta- U raMmma-u3ayydeHus,
W30TOIBI, IAEpHAs YHEPIreTUKA,



paznuyaTh SIBJICHUS (paBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE [BIDKEHHE, CBOOOIHOE
MaJIcHUe TeJ, PAaBHOMEPHOE JABUKEHHUE MO OKPY>KHOCTH, B3aUMOJCHCTBHE
TeJl, pPeaKTUBHOE ABMIKEHHE, KoJieOaTelbHOE IBUKEHHUE (3aTyXarollue u
BBIHY’KJIEHHBbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKECHUE
3BYyKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0kKEeHHE OEJI0ro CBEeTa B
CIIEKTP M CIIO)KEHUE CIEKTPAJIbHBIX I1IBETOB, JHCIEPCUSl CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMUYATOTO CIEKTpa
U3ITYYEHHUs ) TI0 OITMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (PU3MYECKUX SIBJICHUM B
OKpy>XatoleM Mupe (B TOM uucie (U3UYECKHE SBICHUS B MPUPOJIE:
MIPUJIUBHI U OTJIMBBI, ABMKEeHHE TIaHeT COMTHEYHOM CHCTEMBI, pEaKTUBHOE
IBI)KEHUE JKUBBIX OPraHU3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHHUE, CEMCMUYECKHE BOJHBI, I[yHAaMH, 3XO, LBETa Te,
ONTUYECKHUE SIBJICHUS B MpHUPOjE, OMOJOTHUECKOE AEHCTBUE BUIUMOTO,
yabTpadUOIECTOBOTO W  PEHTICHOBCKOTO M3Jy4YeHUM, €CTECTBEHHBIM
paauoaKTUBHBIN (POH, KOCMUYECKHE Jy4d, PaJUOAKTUBHOE H3IyUYCHUE
OPUPOJHBIX MHUHEpAJOB, JIEMUCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHu3M 4eJIOBEKa), MPH STOM IMEPEBOJIUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJETSATh CYIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PUBMUECKUX
SIBJICHUM;

OMKCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3UYECKUE SBJICHUS, UCIIONB3YS
¢usnuecknue BENWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBH)KCHUHU, YCKOPEHHE, IMEpPEMEIIECHUE, IMyTh, YIioBas
CKOpPOCTh, CHJIa TpPEHHS, CHJIa YNPYrOoCTH, CUJA TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TMajJCHUs, BEC Tejla, HUMITYJbC Tela, UMIYJIbC CHUJIbI,
MexaHu4eckass padoTa M MOIIHOCTb, MOTCHIIMAIbHAS DHEPrHs Tea,
HNOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIHAIbHAS SHEPTUs CHKaTOU
NPYKUHBI, KUHETHYECKAas DHEPrus, IOJHAs MeXaHW4decKash DJHeprusl,
NepUoJ U 4acToTa KojieOaHU, JTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMJICHUSI CPEJIbl), TIPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIB3YEMbIX BEJIHYUH,
0003HaueHUsA W EAWHUIBI (U3UYECKUX BEIMYWH, HAXOAUTH (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BETUYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpaUKH U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEITUYMH;
XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBICHUS W TIPOIECCHI,
WCIIOJNB3Ysl 3aKOH COXPAHEHUS! YHEPTUU, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3ULMM CHUJI, NPUHUUI OTHOCUTENbHOCTH ['amuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsS] MMITYJIbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMJIEHUS CBETA, 3AKOHBI COXPAHEHMS 3apsJ0BOO0 U MACCOBOI'O YHCE
IpU AAEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3allUCBIBATh €r0 MaTEMATUUECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3NYECKHE NIPOLECCHl U CBOICTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHUYECKUX
[IaroB ¢ OMOpOW Ha 2—3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(pu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHbE 3adaud (Omupamluecs Ha cucreMy u3 2-3
ypaBHEHUI), UCIIONb3Ys 3aKOHBI U (YOPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUA 3aJauyd 3allMChIBAaTh KPaTKOE
YCIIOBHE, BBISABIATH HEJOCTAIONINE WM W30BITOYHBIC JAaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHUs], IPOBOJUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh IMOJYYEHHOIO 3HayeHUs (U3HUYECKOM
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEIIUTh TPU MOMOIIH
($U3NYECKUX METO/OB, HCIONB3Yysl OMUCAHHE HCCICIOBAHUS, BBIICIATDH
OpOBEPSIEMOE  TPEIIOJIOKEHUE, OIEHMBAaTh IPABWIBHOCTh MOPAJIKA
OPOBEACHHUSI  MCCIEAOBAHUA, JeNaTh BBIBOJABIL, HHTEPIPETHPOBATDH
pe3yJIbTaThl HAOIIOIEHUH U OTIBITOB,;

IPOBOAUTH OMBITBI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM
¢u3znyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHUSl HPHEPruM, 3aBUCUMOCTb MepHoAa KoJeOaHWH MpPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMILUTATYAbl MaJIbIX KOJEOaHUU, MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pasyiokeHre Oeoro CBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300pAKEHHUS B
IUIOCKOM 3€pKalie M CBOMCTB M300pa)k€HUs MpeaMeTra B coOMparouieit
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX MU JIMHEHYaThIX CIIEKTPOB H3IyuYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHUs, OMHCHIBATH XOA OMbITAa H €ro  pe3yibTaThl,
bopMyIMpPOBATH BHIBOJII,

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPEaeIIsis
CpeqHee 3HayeHHe u3MepsieMOM BenU4HMHbI ((OKYCHOE pacCTOsHHUE
coOuparoieid JIMH3bI), OOOCHOBBIBATH BBIOOp cmocob0a H3MEpPEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
MCIIOJIb30BaHUEM MPSMBIX HM3MEPEHHUH (3aBUCHUMOCTh IYTH OT BPEMEHU



Opy PaBHOYCKOPEHHOM JIBMXKEHMHM 0€3 HaudallbHOM CKOpPOCTH, NEpHoja
KoJe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT AJUHBI HUTH, 3aBHUCUMOCTH
yria OTpakeHHs CBETa OT yIJia MaJCHUS U yIila NMPeOMIICHUS OT yria
najieHusi): TUIAHUPOBAaTh MCCIEAOBAaHUE, CaMOCTOSITEIBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJIbTaThl MOJYYEHHOHM 3aBHCHUMOCTHU
du3nuecKuX BEIMYMH B BUAE TAaONWIl M T'paUKOB, JIeJIaTh BBIBOJBI IO
pe3yJbTaTaM HCCIICIOBAHNUS;

MPOBOANTh KOCBEHHBIE M3MEPEHUs (U3HUECKUX BEIUYUH (CpEaHSI
CKOPOCTb M YCKOpPEHHE Tejla TpU PABHOYCKOPEHHOM JBUKCHUH,
YCKOpPEHHE CBOOOJHOTO MajJCHHs, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsS] CKOJBXKEHHUS, MeXaHWu4eckas pabdoTa W MOUIHOCThb, 4YacTOTa U
nepuoj; KojeOaHWH MaTeMaTUYeCKOTO W TPYKHUHHOTO MAasTHHKOB,
ONTHYECKass Cujla coOuparome JHUH3bI, PaJuOaKTUBHBIN  (POH):
IUIAaHUPOBAaTh M3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBINOJIHATh U3MEPEHUS, CIETysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYeHHUE BEJIMYMHBI U aHATTU3UPOBATH MOIYYCHHBIE PE3YIbTAaThI C yUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKHA 0€30MacCHOCTH MpHU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepuaibHas TOUYKa, abCONIOTHO TBEPJOE TENIO, TOUYEUYHBIH HMCTOUYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIpa;

XapaKkTepu30BaTh MPUHLUMBI JEWCTBUA HU3YYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
CHUIOMETP, NATUUKH I[OJIOKEHHUS, PACCTOSHUA M YCKOPEHUs, pakera,
9XOJOT, OYKH, TMepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HUCHOJB3Yys 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUM W HeoOXoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

MCTIONb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB
IpU pelIeHUH Yy4eOHO-TIPAKTHYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHHUS N300paKEHUH B INTIOCKOM 3epKajie M COOMparoLIe INH3E;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HHMOPMALMIO O  MPUMEPAX)
NPAaKTHYECKOTO HWCIOJIb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOU
KU3HU JJis1 obecriedeHusi 0€30MacHOCTH TP OOpallleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbSI U COOJIOIACHHUS
HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH CPeIE;



OCYIIECTBIIATh MOMCK HHpopMauuu (U3HYECKOTO COJAEp)KAaHUS B
HuTepHeTe, caMOCTOATENHHO (POPMYIHPYs TOMCKOBBIN 3ampoC, HAXOAUTh
MyTH OTPEJENICHUs JOCTOBEPHOCTH MOIYYeHHONH MHGOpPMAIMU Ha OCHOBE
MMEIOIIUXCS 3HAHUU U JTOTIOJIHUTENIbHBIX NCTOYHUKOB;

UCIOJIb30BaTh MPU BBINOJIHEHUN Y4Y€OHBIX 3a/laHUi HAay4HO-TIOMYJIIPHYIO
JUTEpaTypy (U3NYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTepuabl,
pecypcebl cetu MIHTepHeT, BiIaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAILIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
MHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOIO COAECpIKaHUS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM WIIM MCCIEA0BATENbCKON
NEATEIBHOCTH, IPU OTOM TIPAaMOTHO  MCIIOJIB30BaTh  HU3y4YECHHBIN
MOHATUMHBIN amnmapar HM3y4aemMoro pasjaeia (pU3MKH M CONPOBOXKIATh
BBICTYIUICHHE TIpE3€HTalMedl ¢ Y4YE€TOM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIIACC
Koun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kontpoabnubie | IIpakTnyeckue
n/n NMPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypcsl

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY:KAKOIIEro MUpa

11 ®dusuKa - HayKa O IPUPOJIE 2 bubnnorexa [IOK
' YKa O TIpHp https://m.eds00.ru/7416194
bubnuoreka [IOK
1.2 (03} 2
R 1 https://m.edso0.ru/7f416194
. bubnuotexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO I TIO3HAHUS A
Hroro mo paznery 6

Pa3neun 2. [lepBoHayaibHbIe CBe/IEHNsI 0 CTPOCHHHU BelllecTBa

2.1 CtpoeHue BemecTra 1 bubmotexa [IOK
' p = https://m.edso0.ru/7f416194
99 JIB>KeHUE ¥ B3aUMOICHCTBUE YACTHIL 9 1 bubnmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nmuoreka [IOK
2.3 A 2
TPETATHHE COCTORHAA BEeCTRa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe U B3auMO/IeiicTBHE TeJl
3.1 MexaHU4eCKOe IBHIKCHUE 3 bubmorexa HOK

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

3.2 Wuepuus, Macca, TIIOTHOCTh 4 1 Bbu6nmuoreka [IOK




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

bubmuorexa [IOK

33 Crna. Bugst cu 14 2 https://m.edsoo.ru/7f416194
Hroro no paznemy 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KHIKOCTEH 1 ra3oB
41 [asnenue. [lepenava naBneHus TBEPABIMU 3 bubnuorexa [JOK
' TEJIaMH, JXUIKOCTSIMH U Ta3aMH https://m.edso00.ru/7f416194
bu6mmoteka [IOK
42 Alaprerue xukocTh > https:/m.eds00.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOCHEPHOE AaBACHHE 6 https:/m.eds00.ru/7f416194
44 JlericTBrE KUIAKOCTH U Ta3a Ha IOTPYKEHHOE 7 3 bubnunoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pa3aeny 21
Pazgen 5. PaGoTa u MOlHOCTB. JHEprus
bu6mmoreka [IOK
>l Pabora i montHocTs 3 ! https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
52 Hpocrste MexarmsMEI > ! https://m.eds00.ru/7f416194
Bbu6nmuoreka [IOK
53 Mexanrieckas SHepri 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KJIACC

KounvecTBO 4yacoB JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB H TeM uudpoBbie
Ne n/n P Konrpoabusie | IIpakrtnyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Pa3znea 1. TenjioBbIe AiBJICHUA
bubmuoreka [IOK
1.1 i 7
CTpoeHHe u CBOHCTBA BeIECTBA https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 T 21 1
S > https://m.edsoo.ru/7f4181ce
Htoro mo pa3aeny 28
Pa3nen 2. JnekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
21 DneKTpuUecKue 3apsibl. 3apsuKeHHBIE Tena 7 1 bubmoreka [IOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 IToCTOSHHBIN 2JIEKTPUUECKHUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bub6nunorexa LIOK
23 MarHHTHbIC ABACHHS 6 . 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DEKTPOMATHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro o pa3aemny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 145




9 KJIACC

KounvecTBO 4yacoB JIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne n/n P Konrtpoasnsie | IlpakTuyeckue (mucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcbl
Paznea 1. Mexanundeckue siBJIeHUA
11 MexaHu4eCcKOe IBHKEHHUE U CIIOCOOBI €T0 10 1 bubnnoreka [HOK
' OIHCaHU https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 10 3
3AKOHEI COXpaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no pa3aeny 40
Pa3nen 2. Mexanuueckue K0J1e0aHUS U BOJTHBI
bubnmunoreka LIOK
2.1 M 7 3
CXAHNHECKNE KOTICOAHTA https://m.edsoo.ru/7f41a4a6
bub6nunorexa LIOK
2.2 M .3 8 1 3
CRAMAACCRUC BOIIHL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DileKTPOMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
31 DNEeKTPOMarHuTHOE M0JIE U 5 5 bu6mmorexa [HOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeToBbIE sIBJICHUS
41 3aKOHBI paCIPOCTPAHEHNUs CBETA 6 2 bubmmoreka [LIOK




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

bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bu6mmoteka LIOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBjeHUs
bubnunorexa LIOK
5.1 Hcnyckanue u noryiomneHne cBeTa aToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
bubnuoreka [IOK
52 (TpoCHIE aTOMHOIO sipa 6 L https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
: A 7 1
53 JI€pHBIE PEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen 6. IloBTopuTe1bHO-00001AI0 M MOY.Ib
6.1 IToBTOpeHue 1 00001IeHNE COAEPIKAHUS 9 9 bubmmoreka [LIOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

UHTEPHET
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