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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3KKe Ha YPOBHE OCHOBHOrO 0O0Immero oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE TIOJIOKCHHWM W TpeOOBAaHWW K PE3ysibTaTaM OCBOCHHS Ha
0a30BOM YPOBHE OCHOBHOU 00pa30BaTEIbHONW MNPOrpamMMbl, MPEACTABJICHHBIX B
OI'OC 00O, a Taxxke ¢ yaérom (enepaibHOM paboueii mporpaMMbl BOCTIUTAHHS |
Konnenuuu npenogasanus yueoHoro npeamera «Duznukay.

Conepxanve mporpammbl 1Mo (u3uke HampaBiaeHO Ha (PopMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYArONIUXCS M OPraHW3alWi0 HW3YUYCHHS
(v3UKKM HA MEATENFHOCTHOW OCHOBE. B mporpamme mo (pu3MKe YUHTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanusainmu Tpedboanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaraM OOyUCHHs, a TAKKe
MEKIPEAMETHBIC CBS3M €CTECTBCHHO-HAYUHBIX YUEOHBIX TMPEAMETOB HAa yPOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma mo ¢u3nke ycTaHaBIMBAET pacnpeneacHue yueOHOro MaTepuaia
o rogaM o0ydeHus (IO Kjiaccam), MpeiaraeT MPUMEPHYIO TTOCIIET0BATEILHOCTD
W3YUEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACPKAHUA U
y4éTe BO3PaCTHBIX OCOOCHHOCTEH 00ydarommxcs.

[Iporpamma mo ¢usuke paspaboTaHa ¢ MEIbI0 OKA3aHUA METOIUYECKON
MTOMOIIY YYUTEITIO B CO3/TaHN pabodeit mporpaMMel TI0 Y4eOHOMY TIPEIMETY .

®dusnka ABISIETCS  CHCTEMOOOPA3yIOMMM  JUIi  €CTeCTBEHHO-HAYUHBIX
y4eOHBIX TIPEAMETOB, MOCKOIBKY (PM3MUECKHE 3aKOHBI JIKAT B OCHOBE TIPOIIECCOB
W SBJICHHMH, HM3y4acMbIX XHMHEH, OHWOJIOrHMel, acTpoHOMHEH U (U3WUECKOM
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyUYHYIO KapTHHY MHpa,
NpeocTaBiIseT HaubOonee sACHbIe 00pasibl MPUMEHEHUS HAYYHOIO0 METOoja
MO3HAHHUA, TO €CTh CIIOCO0a MOYYSHHUS JOCTOBEPHBIX 3HAHUHA O MUPE.

OpnHa w3 riIaBHBIX 33134 (PU3HUECKOro OOpa30BaHMSA B CTPYKTYype OOIIero
oOpa3oBaHusI COCTOWT B (hOPMHUPOBAHHUH €CTECTBEHHO-HAYUHOW T'PAMOTHOCTH H
MHTEpEeca K HAyKe y 00YyUarommxcsl.

HN3yuenne ¢usmkn Ha 0a30BOM ypOBHE IMPEAIIONAracT OBJIAJICHHE
CJICTYIONITAMH KOMITETEHTHOCTSMH, XapaKTEPU3YIOMUMH €CTECTBEHHO-HAYTHYIO
IPaMOTHOCTD:

e HAy4YHO OOBSICHSTH SBJICHUS,

e OIICHWUBATH W MMOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTIOBAHNS,

e HWHTCPNPETHPOBATH  JAHHBIE W  MCMIOJL30BAaTh  HAyYHBIE
JI0KQ3aTeIbCTBA TS TOTYYEHUS BHIBOOB.

Henmn w3ydenwms (U3MKA HA YPOBHE OCHOBHOI'O OOINEro o0Opa3oBaHHS
ompeneneasl B KoHmenmwu mnpenomaBanus ydeOHoro mpenmera «Duzuka» B
oOpa3oBareinbHBIX opraHusammax Poccuiickoit  ®deneparun, peaau3yOmux
OCHOBHBbIE  0O0II€00pPAa30BATENbHBIE MPOrPAMMbl, YTBEPKIAEHHONW pEIICHUEM



Konnernn Munucrepcrsa npocsenienus Poccutickoit @enepanuu (MpoTOKOI OT 3
nexabpsa 2019 r. Ne TIK-4BH).
Hesun uzyuenus ¢pusukn:

NMpuoOpeTeHNe HHTEpeca W CTPEMIICHHS OOYyYaloIUXCs K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHUE WX HWHTEIUICKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

Pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IMO3HAHUA U (DOPMHUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOIICHUS K OKPYKAKOIIUM SIBJICHUSIM,
(opMupOBaHWE HAyYHOI'O MHPOBO33PEHUSA KaK pe3yjbrara H3yUYCHHS
OCHOB CTPOCHHMS MaTePHHU U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH,
(opMHupOBaHUEe MPEACTABICHUH O POaX (PM3MKU JUI Pa3sBHUTUA JPYTHX
€CTECTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTHI,

pasBUTHE  TMPEACTABICHUHA O  BO3MOXHBIX  cdepax  Oymymiei
poheCCHOHATRHON IEeATEIBPHOCTH, CBA3aHHOMW C (PHM3MKOM, MOATOTOBKA K
JajgbHeNIIeMy 00ydYeHHIO B 3TOM HAIIPaBJICHUMU.

JlocTrokeHME STHX IeJie mporpaMMbl Mo (M3MKE HAa YPOBHE OCHOBHOI'O
o01iero oOpazoBaHus 00ECIICUNBACTCSA PEIICHUEM CIISAYIONINX 3aaa4:

NpUOOpPETeHNE 3HAHWK O JUCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXAQHUYECKUX, TEIUIOBBIX, SJICKTPUUECCKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX

MPUOOPETCHNE YMEHUH ONMHCHIBATh W OOBACHATH (DU3UUECCKUE SBIICHUS C
WCIIOJTE30BAaHUEM TIOJTYUCHHBIX 3HAHWM,

OCBOCHHE METOMOB PEIICHUS TMPOCTECUITUX PACUETHBIX 3a7a4  C
HCIIOJTb30BAaHUEM (uznueckmx MOJICTIEH, TBOPYECKHUX u
MPaKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE yYMEHUN HAOMOMATh MPUPOIHBIC SBJICHHUS W BHITIONHATD OIBITHI,
nadopaTopHeie PpadOThl W AKCICPUMEHTAJbHBIE HMCCIACAOBAHUA C
HCIIOJTb30BAHUEM U3MEPUTEITHHBIX TTPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ WH(pOpMarmei (HU3NUECKOro COAEPIKaHMS,
BKJTEIOUAsi HH(POPMAIHIO O COBPEMEHHBIX JAOCTYIKEHUAX (DU3HMKH, aHAJIN3 U
KPUTHYIECKOE OIICHUBAHNE WH(OPMAIIHH,

3HAKOMCTBO cO cepamMu npo¢eCCHOHATBLHOM ACSITCIPHOCTH, CBA3aHHBIMU
¢ (u3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUAX (PU3MUECKON HAYKH.

Ha w3ydenne ¢usmkm (6a30BbIHi ypOBEHHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcsa 238 wacos: B 7 knacce — 68 dacos (2 yaca B HEAEMO), B 8
kiacce — 68 gacos (2 ywaca B Henmenmo), B 9 kimacce — 102 gaca (3 gaca B HeAemo).

[Ipemmaraemsiii B mporpamMme 1o (pU3MKe MepeUeHb JTabopaTOPHBIX padboT H
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTEh IEIAeT BHIOOP MPOBEACHUS



Ja00paTOPHBIX PA0OT M OMNBITOB C YYETOM MHIAWBHUAYANTbHBIX OCOOEHHOCTEH
00yYaroIIUXCs, CIMHMCKA AKCIEPUMEHTABbHBIX 33JaHUM, MpeaiaraéMbIX B pamMKax
OCHOBHOT'O TOCYJAPCTBEHHOTO PK3aMEHA 10 (Pr3HKe.



COIEP KAHUE ObYUEHUA
7 KIIACC

Paznen 1. @u3uka v €€ poJib B MO3HAHUN OKPY>KaIOIIero Mupa.

O®uszuka — Hayka O mpupoae. fBneHua npupoasl. OU3NUECKUE SABICHUS:
MEXaHUUECKHUE, TETUIOBBIE, HICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckne BenmuuHBL. H3mepenne ¢usmdecknx BenuduuH. DOusnyeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexiyHapoaHast CucTeMa eIuHUIIL.

Kak ¢wu3smka W Japyrue €CTECTBEHHBIE HAyKW HM3y4alOT TIPHPOY.
EctecTBeHHO-HAYyUHBIH METOA TO3HAHUWA: HAOJIOJEHUE, MOCTAaHOBKA HAYUYHOTO
BOIPOCA, BBIJABUKEHUE TUMOTES, FIKCIEPUMEHT MO MPOBEPKE TUNOTE3, OOBIACHEHUE
HaOmoaaemoro seieaus. Onucanue (GU3NUECKUX SBJIICHHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHMUECKHE, TEIUIOBBIE, SJEKTPUUECKUE, MArHUTHbBIC, CBETOBbBIC

SABJICHUSL.
2. ®uznueckue nMpudOOpPsl U MPOLEAYpPa NPSAMbIX U3MEPEHUN aHAJIOTOBBIM H
1 POBBIM IPUOOPOM.
Jlabopamopnvie pabomsl u onvimol.
1. OmnpeneneHue HEHbl IEICHUS KAIbl U3MEPUTEILHOr0 Mpudopa.
2. HM3mepeHne pacCcTOAHUM.
3. HM3mepenue o0béMa )KUAKOCTH U TBEPJOTO TENA.
4. OnpeneneHue pa3MepoB MaJIbIX TE.
5. M3mepenue Temmeparypsl NpU TOMOIIMU >XKUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue uccieaOBaHUS MO MPOBEPKE THUIOTE3bI: JATBHOCTh MOJIETA
IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM 0O0Jibllle, YeM OOJIbIlle BHICOTA
MyCKa.

Pa3zgen 2. IlepBoHauajibHbIE CBE/IEHUS 0 CTPOCHUH BelIeCTBA.

CrpoeHue BelllecTBA: aTOMbl M MOJEKYJbI, WX pa3Mepbl. OINbITHI,
JIOKA3bIBAIOIIHNE TUCKPETHOE CTPOCHUE BEIIECTBA.

JlBukenne yactui] BeniectBa. CBA3b CKOPOCTH JBMKEHHUS YACTHI[ C
TemriepaTypoii. bpoyHoBckoe apmxenue, muddysusa. BzammonmelcTBue dacTHII
BEIIIECTBA: MPUTAKECHUE U OTTAJIKUBAHUE.

ArperaTHbie€ COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, >KUJKOCTEN M TBEPIBIX
(KpUCTATTUIECCKIX) Tell. B3auMOCBA3b MEXKIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUAX M MX aTOMHO-MOJIEKYJISIpHBIM CTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUN BO/IbI.

Hemoncmpayuu.

1. HabmoneHnue O6pOyHOBCKOTO JIBHKCHHUS.



2. HabGnmronenue muddysun.
3. HaOGmonenue SIBJICHUM, OOBSACHSIOIUXCS MPUTSKECHUEM WA
OTTAJIKUBAHUEM YACTHII BEIIECTBA.

Jlabopamopnvie pabomsl u onvimol.

1. OmeHka guamMeTpa aroMa METOAOM PSAoB  (C  HCIOIb30BAaHUEM

cdhotorpadmii).

2. OnpITHI MO HAOIIOJICHUIO TEMIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHl MO OOHAPYKEHHUIO TCHUCTBHS CHII MOJICKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBizKeHHe U B3auMo/ieiicTBHE TeJl.

Mexannueckoe ABUkKeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBHXKEHUE.
Cxopoctb. CpenHsis CKOPOCTb IPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHHU JIBHIKCHHMS.

SlBnenve wHepuu. 3akoH WHeplHMH. B3auMojaeicTBue Tel Kak IpUYMHA
U3MEHECHUS CKOPOCTH JBHXKEHWA Tell. Macca Kak Mepa HMHEPTHOCTH Teda.
[TnotHocTh BemiecTBa. CBsA3b IMJIOTHOCTH C KOJIMUECTBOM MOJIEKYJ B €IUHUIIC
00bEMa BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTus tein. Cuiia ynpyrocTd M 3aKoH
I'yka. U3mepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SBJICHUE TATOTCHHUS U CHUJIA
TspkecTr. Chjia TSHKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CHUJI, HAMPABJICHHBIX MO OJAHON mpsiMoi. PaBHonelcTByromasa cui. Cujaa TpeHUs.
Tpenue cKoIbKEHUA U TPEHHUE TTOKOS. TpeHre B IPUPOAEC U TEXHUKE.

Hemoncmpauuu.

HabmoaeHne MexaHn4eCcKoro ABUKEHUS Tea.

H3mMepenne ckopoCcTy NMPAMOJIMHENHOTO JBUKECHHUS.

HabmoaeHue sBjieHUS MHEPIUU.

HabmoaeHne n3aMeHeHusi CKOpOCTH MPH B3aUMOICHCTBUHA TEI.

CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEJ.

CrnoxeHue cuJjl, HarpaBJICHHbBIX MO OJJHON MPSAMOH.

Haﬁopamopuble pabomvl u onvimol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JNBYDKCHHS (ITApWKa B KUAKOCTH,
MOJIEITH AJICKTPHUECKOTO aBTOMOOMIIS M TaK JaJiee).

2. OnpenenieHUE CPEIHEH CKOPOCTH CKOJIbXEHHA OpycKa WM IapuKa 1o

oV AW

HAKIIOHHOM TJIOCKOCTH.
OnpenenenHue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, ASMOHCTPHUPYIOIIAE 3aBUCUMOCTH pacTshHkeHus (medopmariin)
MIPY>KAHBI OT TIPHTOKEHHOMW CHJTHI.

5. OmBITH, JEMOHCTPUPYIOIMIAE 3aBUCUMOCTD CHJIBI TPCHUSA CKOJBKCHHS OT
BECa TENa M XapaKTepa COMPUKACAIOIITUXCS TOBEPXHOCTEH.

Pasznen 4. /laByieHne TBEPABIX TeJl, SKHAKOCTEIl U ra3oB.



Hasnenue. CnocoObl YMEHbIIIEHUSI U YBEIUUCHUA AaBjicHUd. J[aBiieHue rasa.

3aBUCUMOCTh JaBJICHHS raza OT 00béMa, Temmeparypsl. Ilepemaua naBneHms
TBEPABIMH TEJIAMH, KHJIKOCTAMH W Ta3amu. 3akoH [lackans. [THeBmarmueckue
MaIlMHbI. 3aBUCHMOCTh JABJICHHS XKHJIKOCTH OT TJyOWHBI. [ WApOCTaTHUECKHA
napajaokc. CooOmmaroryecs cocyapl. [ napaBIndeckue MeXaHU3MBbI.

Atmocdepa 3emian m armocdepHOS aaBiieHHE. [IpuUumMHBI CyIIeCcTBOBAHUS
Bo3aymrHONH obomoukn 3emiu. OmbiT Toppuuennu. M3mepenue armocdepHOro
JaBJCHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHUS OT BBHICOTHI HAJI YPOBHEM MOPA.
[TpuGopsr mis u3mMepeHns aTMocepHOTO AABJICHHS.

JlelicTBre XUIKOCTA M Ta3a Ha MOTPYKEHHOE B HUX TENNO. BHITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [mapanue ten. BozmyxoriaBanue.

Hemoncmpauuu.

o v A W N e
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3aBUCUMOCTH JABJICHUA Ta3a OT TEMIEPATYPHI.

[lepenaua naBneHUS KUAKOCTHIO U TA30M.

CooOmmaronyecs CoCyIbl.

['mapaBnuueckuii mpecc.

[IposiBnenune aeicTBUs aTMOCHEPHOTO TABJICHUA.

3aBUCUMOCTDh BBITAJKHBAIOMICH CHJIBI OT 00BbEMA TOTPYKEHHON YacTh
TeJa W TUTIOTHOCTH KHUIAKOCTH.

PaBeHCTBO BRITAIKMBAIOIIEH CHITBI BECY BHITECHEHHOM KUTKOCTH.
VYcnoBue TutaBaHus TE: MJIaBAHWE WA TOTPYKEHUE TET B 3aBHCHMOCTH
OT COOTHOIIEHHS TUTOTHOCTEH TeNa U KUAKOCTH.

Jlabopamopnvie pabomsl u onvimol.

1.

Hccnenosanue 3aBUCUMOCTH Beca Tejla B BOJEC OT 00bEMA MOTPYKEHHOUN B
YKAJIKOCTh YaCTH TENa.

OnpeneneHue  BHITAIKUBAIOIICH  CHJIBI, JEHCTBYIOIIEH Ha  Teo,
MOTPYKEHHOE B KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIICH CUIIBI, ICUCTBYIOIIECH HA TEIO
B )KMIKOCTH, OT MacChl Tea.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOMIEH  CHUIIBI,
JNEHCTBYIOIIEH Ha TeENO B JKUAKOCTH, OT OO0bEMA TMOrPY>KEHHOH B
YKAJIKOCTh YACTH TE€NA U OT IJIOTHOCTH JKUIAKOCTH.

KonctpynpoBanue apeomerpa WIM  KOHCTPYHMPOBAaHWE JIOAKH U
onpeaeaeHue €€ rpy30n0AbEMHOCTH.

Paszgen 5. PaGora u MomHoCTh. JHEpPrus.

Mexannueckas padbora. MoOIIHOCTb.

[TpocThie MexaHM3Mbl: pbiuar, OJOK, HAKJIOHHAs ILIOCKOCTh. [IpaBuiio
paBHOBecus pblyara. lIpuMeHeHue TmpaBUjia PpPaBHOBECHUS pbluara K OJIOKY.



«3onoroe mnpaBuno» Mexanuku. KIIJ[ npocteix wMexanusmoB. [Ipoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckasd dHeprus. KuHeTrhueckas W TOTEHIMAIbHASA SHEPrus.
[TpeBpaiiienre 0AHOTO BUAQ MEXAHUUECKON SHEPrUM B APYroi. 3aKOH COXpaHEHUA
SHEPIrUM B MEXAHUKE.

Hemoncmpauuu.

1. I[Ipumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomsl u onvimol.

1. Omnpenenenue padOThl CUIIBI TPEHHUS MPU PABHOMEPHOM ABUKEHUU TeJia

0 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS phlyara.

3. Hsmepenne KIIJ[ HAKITOHHOM MIOCKOCTH.

4. M3ydeHune 3aK0HA COXPAHCHUS MEXAHUYECKON SHEPIUHU.

8 KIIACC

Pa3znen 6. TerioBblie siBJICHUS.

OCHOBHBIEC TIOJIOKEHHUS MOJICKYJIAPHO--KUHETUYECKOW TEOPUM CTPOEHUA
BelecTBa. Macca u pasmepbl aTOMOB M MOJieKyd. OMNbIThl, MOATBEPKAAOIIUE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOU TEOPHUHU.

Mopaenu TBEPAOro, XUAKOTO W Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrammaeckue n amopdubie Tena. OOBICHEHNE CBOWCTB Ta3oB, KUIAKOCTEH W
TBEPABIX TEJI HA OCHOBE TOJIOKCHUH MOJIEKYJIAPHO--KUHETUUECKOH TEOpHH.
CMmauunBaHue U KanWUISPHBIE BJICHUS. TemIoBOe paclIupEeHue 1 CKaTure.

Temneparypa. CBs3b TeMmnepaTypbl CO CKOPOCTBHIO TEILJIOBOTO JBHXKCHUS
yactull. BuyTpeHHsis sHeprua. CrnocoObl W3MEHECHHS BHYTPEHHEH SHEPIUU:
Terionepeaaya u COBEPIIICHUE padoTHI. Bunpi TEIJIONEPEAAUHN:
TEIJIONPOBOAHOCTD, KOHBEKIUSA, U3JTYUCHHE.

KonuuectBo TemnoThl. YeiapHas TEIJIOEMKOCTh BEIIECTBA. Temioo0MEH u
TEIJIOBOEC paBHOBECHE. YpaBHEHHUE TemioBoro Oananca. [lnaBineHue w
OTBEPACBAHUE KPUCTAUIMUECKUX BEIIECTB. YJElIbHasd TEIUIOTA IUIABJICHUA.
ITapooOpazoBanne u koHaeHcarusg. Mcmapenue. Kumenue. YaenbHas Teruiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KHUIIEHHS OT aTtMocdepHOro
JTABJICHUS.

BrnaxnocTh BO3ayXA.

OHeprud TomvMBa. Y AeJibHAS TEMI0TA CrOPAHUA.

[Tpunimnel pabotsl TemaoBbix apurateneit KIIJ[ TemmoBoro asurarens.
TermoBble IBUTATENHN Y 3AIMUTA OKPYKAKOIICH CPEIbI.

3aKOH COXPAHECHUS U MPEBPAIIECHUS SHEPTHUU B TEIIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabGmoaeHue OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Hab6monenune nuddysun.

HabmoaeHune SBIICHUI CMAaYMBaHUS W KaWJUIAPHBIX SIBJIICHHM.
HabmoaeHune TemioBoro pacmpeHus TeIl.

H3mMeHeHne naBiieHHs Ta3a NMpH M3MECHEHHH 00BbEMa W HArpeBaHWHU WU
OXJIAXKICHUH.

[TpaBuna u3MepeHUs TEMIIEPATYPHI.

Buapr Tenmonepenaun.

OxnaxkaeHHE IPH COBEPIIICHUN PAOOTEHI.

HarpeBanue npu coBepiieHnr padOThl BHESITHUMHA CHJIAMH.
CpaBHeHHUE TEITTOEMKOCTEH Pa3IMIHBIX BEIIECTB.
HaGmonenune kuneHus.

HabmoaeHane mocTosHCTBA TeMIIEpaTypPhl IIPH TUIABJICHHUH.
Mopenu TEIIOBBIX IBUTATEIICH.

Jlabopamopnvie pabomsl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO IEHCTBUSA CUJT MOJIEKYJIIPHOTO MPUTAKCHUS.
OnbITHl IO BHIPAIIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIA WJTH caxapa.
OnbITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEII.

OnpeneneHue aaBpieHUS BO3Ayxa B OAJNIOHE IIMPHUIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAABJICHUS BO3JyXa OT €ro
00bEMa U HArPEBAHUS UJTA OXJIAXKICHUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATYPHI.

HabGmoneHne w3MeHEHUsT BHYTPEHHEHW SHEPruM TeEla B PE3yybTare
TeIIonepeaaun U padoThl BHEITHUX CHJL.

HUccnenosanue sBjieHUs TEMIOOOMEHA MPHU CMENIMBAHUM XOJOJHOW W
rOpPAYEN BOJIBI.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, TOJYYEHHOTO BOAOW  TIpHU
TEMJI000MEHE C HAPETHIM METATUTMUECKUM LIMJIUHAPOM.

Onpenenenue yaeabHON TEMTOEMKOCTH BEILIECTRA.

Hccnenosanue npoiiecca UCIApEHUs.

OnpeneneHue OTHOCUTENbHOMN BIAXXHOCTH BO31yXa.

Onpenenenue yaenbHOM TEMIOTH NIJIABJCHUA JIbJIA.

Paszgen 7. DiekTpudeckue U MArHUTHbIE SIBJICHHSI.
Onexktpuzanus Ten. /IBa poaa »JIeKTpUYECKHMX 3apsaaoB. B3aumonencTeue
3apsokeHHBIX  Tela.  3akoH KymoHa (3aBHCHMOCTH  CHIJIBI  B3aUMOJCHCTBUSA

3apSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSIIOB U PACCTOSHAS MKy TEJIAMH).
Onekrpuueckoe mnoje. HanpsxEHHOCTh 3JiekTpuueckoro mnoja. [lpuHuumn
CYTIEPITO3UIIAN IICKTPUUCCKUX TMONeH (Ha KAUeCTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsaoB. DJIEMEHTAPHBIA 3JEKTPUUECKUNA 3apsl.
Crpoenne aroma. IIpoBOOHMKM W JUPJCKTPUKH. 3aKOH  COXPAHCHUS
ANIEKTPUYECKOTO 3apsia.

OJIEKTPUUECKUM TOK. YCJIOBUS CYIIECTBOBAHMS JJICKTPUUYECKOTO TOKA.
HNctounnkn mMOCTOSHHOTO TOKa. JICHCTBHA SJEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHATHOE). DJNEKTPUUECKHUHN TOK B )KHJIKOCTAX U Ta3ax.

Onekrpuueckas uenb. Cuna  TOKa.  DJEKTPUUECKOE  HAMpPSHKCHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y IEIbHOE COMPOTUBJICHUE BellecTBa. 3akoH Owma
s yuactka uenu. [locnenoBarenbHOe W MApajUICbHOE  COCAMHEHUE
MTPOBOTHUKOB.

PaGora ¥ MOIIHOCTH »AJIEKTPUYECKOrO ToKa. 3akoH Jlxoyns—Jlenua.
DJIEKTPUUECKHE 1IETTH U MOTPEOUTENM JIEKTPUUECKOl 3Heprun B ObITy. KopoTkoe
3aMbIKAHHE.

[TocTrostnabie  MarHWThl.  B3auMopeiicTBHe  MOCTOSHHBIX ~ MArHUTOB.
MaruutHoe nosie. MaruutHoe 1nosie 3eMJId U €ro 3HaUeHUE AJiA KU3HU Ha 3eMJie.
OnbiT  DOpcrena. MarHuTHoe T1ojie  3JIEKTpUUEecKoro Toka. [IpumeHeHue
ANIEKTPOMArHUTOB B TeXHUKE. /IeHCTBHE MAarHUTHOTO TIOJIS HA TTPOBOTHUK C TOKOM.
DJIEKTPOJIBUTaTelib TMOCTOSHHOTO TOKa. Mcmonb30BaHUE SJEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX W HA TPAHCTIOPTE.

Onbitel apaned. ABnenue saekTpoMarHuTHONM MHAYKIMKU. [IpaBuio JleHna.
DJIEKTPOreHepaTop. Cnoco6bt MOJIyYEHUA ANEKTPUUYECKOM SHEPTHH.
DJIEKTPOCTAHIIMU HA BO3OOHOBJISIEMbIX HCTOUHUKAX SHEPTHUH.

Hemoncmpauuu.

DOneKTpu3anus Te.

JIBa poia >EKTPUUECKUX 3aPAJIOB U B3aUMOICHCTBUE 3apSIKEHHBIX TEJT.
Y CTpPOHUCTBO M ACHCTBUE HJIEKTPOCKOMA.

DJIEKTPOCTaTUUECKAS MHAYKIIUA.

3aKOH COXPAHEHUS ANEKTPUUECKUX 3aPSAI0B.

[1IpoBOMHUKY U THAJICKTPUKH.

MopaenupoBaHue CUTOBBIX JIMHUHN AJIEKTPUUECKOTO MOJIA.

HcTouHMKY MOCTOAHHOTO TOKA.

JlefCcTBUA SIIEKTPUUECKOTrO TOKA.
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. DNEKTPUUECKUN TOK B KUIKOCTH.

. ['a30BbIi pazps.

. U3mepenue cuiibl TOka aMIepMETPOM.

. U3mepenue >/IeKTpUUeCKOro HanpsKeHUSI BOJIbTMETPOM.

. Peoctar 1 MmarasuH COnpoOTHBIICHUA.

. BzaumopaencTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHHe HEBO3MOKHOCTH Pa3eSICHUS MOTOCOB MarHuTa.

S S e O S O
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17
18
19
20
21
22
23
24

25

. MoaenupoBaHue MarHWTHBIX MOJICH TMOCTOSHHBIX MAarHUTOB.

. OnwiT Dpcrena.

. MarauTtHoOe€ mojie ToKa. DJIEKTPOMarHur.

. JleicTBME MAarHUTHOTO TMOJIA HA TTPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATETb MOCTOSHHOT'O TOKA.

. UccnenoBanue SABICHUS JIEKTPOMArHUTHOW MHAYKIIHH.

. OnpiTel Gapajes.

. 3aBUCHUMOCTh HAIpaBJCHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHS.

. DJIEKTPOreHepaTop NOCTOSTHHOIO TOKA.

Jlabopamopnvie pabomsl u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OmpiTel IO  HAOMIOACHWIO DJICKTPU3AIMKM  TEN HWHAYKIACH W TpH
COTPUKOCHOBCHHH.

UccnenoBanne neHCTBHAA SICKTPUUYECKOTO TOJA HA TPOBOAHUKHA U
JTNDJICKTPHKH.

Coopka 1 npoBepka padOThI AIECKTPUUECKON IEMH MOCTOSIHHOT'O TOKA.
W3mepenne u peryaupoBaHUe CHITBI TOKA.

H3mepenne u peryampoBaHie HaMpsKEHAUA.

HccnenoBanmne 3aBUCHMOCTH CHJIBI TOKA, WAYIETO YE€pPE3 PE3UCTOp, OT
COTIPOTHUBJICHHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OMnBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh ANEKTPHYECKOTO
COTIPOTHBJICHUS TPOBOAHWKA OT €ro JUIMHBI, TUIOMAJAW TONEPEUHOTO
CCUCHHS M MaTepraJa.

[IpoBepka mpaBwia CIIOXEHUS HAMPSKEHUH TIPH TOCICI0BATEIIBHOM
COCTMHEHHUH JIBYX PE3WCTOPOB.

[IpoBepka mpaBwia uisi CHJIBI TOKA TP TMAPAUICTLHOM COCAMHCHUH
PE3UCTOPOB.

Omnpenenenre pabOTHI HASKTPUIECCKOTO TOKA, UAYITIETO YePE3 PE3UCTOP.
OmpeneneHne MOIMHOCTH  AJCKTPUUYECKOTO TOKA, BBIACIIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 JIaMIouKy, OT
HANPSKEHUA HA HEH.

Onpenenenue KI1J[ HarpeBatens.

HccnenoBanne MarHUTHOTO B3aUMOJCHCTBHS TTOCTOSHHBIX MArHATOB.
N3ydenne MarHUTHOTO TONS  TIOCTOSHHBIX ~ MArHUTOB TPH WX
00bECIMHEHUU U PA3JICTICHUHU.

HccnenoBanune neiCcTBUSA IIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. ONBITB, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl  B3aUMOJCHCTBUS
KaTylIKH ¢ TOKOM WM MarHuta OT CWJIbl TOKa W HANpPaBJICHUS TOKA B
KaTyIIKE.

18. I3yueHne neicTBrUA MarHUTHOTO TIOJISE HA MPOBOAHUK C TOKOM.

19. KoHCcTpyHnpoBaHue v u3yueHue padoThl SJEKTPOABUATATENS.

20. U3mepenne KI1J] anekTpoaBuraTrenbHON yCTAaHOBKH.

21. ONBITBL N0 HWCCACAOBAHUIO SIBJICHUA HJICKTPOMArHUTHOW WHAYKIWU:
WCCIIEIOBAHAE W3MCHEHWM 3HAYEHHWS W HANPABJICHHUS HMHIAYKIIMOHHOTO
TOKAQ.

9 KVIACC

Pa3znen 8. Mexanuueckue siBJICHUSI.

Mexannueckoe JBrkeHue. MarepuanbHas Touka. Cucrema OTCuéTa.
OTHOCUTETBLHOCTh MEXAHUUECKOTro JBH)KCHHUS. PaBHOMEpHOE NPAMOIMHEHHOE
nerkeHne. HepaBHoMepHOe nmpsiMosinHeHOEe ABUkeHUe. CpelHas U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JIBHXKCHHH.

Yckopenne. PaBHOyckOpeHHOE mpsMoiinHEHOe jBkeHue. CBoOOaHOE
nanenue. OnbiThl ["anues.

PaBHOMEpHOE NBHXKEHHE MO OKpYKHOCTU. [lepron m yactora oOpailieHHs.
JlnHelHaa u yriioBas CKOpocTH. LIeHTpoCTpEMUTETbHOE YCKOPEHMUE.

[Tepsriii 3akoH HeroTona. Bropoii 3akon Herorona. Tperunii 3akon HeroToHA.
[TpyHUIMNO Cynepno3uumu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuA: cuila TPEHHS CKOJIb)KECHHMS, CHIIa
TPEHUSI OKOS, APYTUE BUJIBI TPEHUS.

Cuna TAKECTH W 3aKOH BCEMHUPHOIO TATOTEHUSA. YCKOPEHHE CBOOOJHOTO
nageHus. JIwxkenue mianeT Bokpyr Comama. IlepBas kocMudeckas CKOPOCTb.
HesecoMocTs u eperpysku.

PaBHOBecue marepuanbHON TOUkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA € 3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuiibl. LIeHTp TsKkecTH.

Nmnynec Tena. U3menenne umnyJsibca. MIMIynbc cuiibl. 3aKOH COXPAHCHUS
uMIyJibca. PeakTUBHOE NBUKEHKE.

Mexannueckas paboTa W MOIIHOCTh. PadoTa Cull TSKECTH, YNPYTOCTH,
TpeHus. CBA3b >HEpruu u padoThl. [loTeHIIMANIbHAS HEPTUA TE€Na, MOJHATOrO HAJl
MOBEPXHOCTHIO 3eMjiu. [loTeHIIMaIbHAS SHEPTHS CxKaTOM NPy KuHbl. KuHeTnueckas
sHeprus. TeopeMa 0 KMHETUUECKOM SHEPrvu. 3aKOH COXPAHECHUS MEXaHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HabGmoaeHne MexaHW4YeCKOro JABUKEHHUS TeJla OTHOCUTENBHO PAa3HbIX TE

OTCUETA.
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8.
9.

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

CpaBHeHue nyTed W TPAEKTOPUM JBHIKCHHS OJHOTO W TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEN OTCUETA.

H3mMepeHne CKOpOCTH U YCKOPEHUS TPSMOIMHEHHOTO IBUKEHUA.
Hccnenosanue npu3HaKOB PaBHOYCKOPEHHOTO JABUKEHUS.

HabnmoneHne ABUKEHHS Tela MO OKPYKHOCTH.

HabmoaeHne MexaHU4eCKuX SIBJICHUM, MPOUCXOASIINUX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ PABHOMEPHOM ©M  YCKOPEHHOM  JBHXKCHHU
OTHOCUTEHHO KaOWHeTa (PHU3HUKH.

3aBUCUMOCTbh YCKOPEHUS TElla OT MAcChl Tella M JCHCTBYIOIIEH Ha HEro
CHJIBI.

Habntonenue paBeHCTBa CHIT TPU B3aUMOJICHCTBUH TEIT.

H3mMeHneHue Beca Tea Mpu yCKOPEHHOM JIBUKEHUU.

[Tepenaua ummysbca Npyu B3aUMOJICHCTBUU TEN.

[TpeoOpa3zoBaHus SHEPTUM MPU B3AaUMOICHCTBUU TEI.

CoxpaHeHre UMMyJibca NP HEYNPYTOM B3aUMOACHCTBHU.

CoxpaHenue uMnyJibca npu adCOMIOTHO YIPYTOM B3aUMOICHCTBUU.
HabnmoneHne peak THBHOTO JIBUKCHMUSL.

CoxpaHeHrue MEXaHUUECKON SHEPTUU MPU CBOOOTHOM TaJICHUM.
CoxpaHeHrne MEXaHUUECKOW SHEPTUU MPU JBUKCHUH TENa MO ACHCTBUEM
MIPY>KWAHBI,

Jlabopamopnvie pabomsl u Onvimol.

1.

KoncTpyupoBanue TpakTta AJjis pa3roHa W JaJbHEHIIIEr0 PaBHOMEPHOTO
JBUKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue CpeaHERl CKOPOCTH CKOJIbKEHHUS OpyCKa WU JBUKCHHS
LIAPHUKA TI0 HAKIIOHHOM TIOCKOCTH.

OnpeneneHue yCKOPEHUsS Tejda MPU PABHOYCKOPEHHOM JABHMKECHHUM TIO
HAKIIOHHOM TIOCKOCTH.

Hccnenoanue 3aBUCUMOCTHA MyTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBWKEHUM 0€3 HaualbHOH CKOPOCTH.

[IpoBepka THUMOTE3bI: €CJIM MPU PABHOYCKOPEHHOM JBHKCHUM 0€3
HAYaJbHOW CKOPOCTHU MYTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HUccnenoanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT  CHIJIbI
HOPMAaJIbHOTO JIABJICHUS.

Omnpenenenne kodhpureHTa TPEHUS CKOIbKEHUS.

Onpenenenue »KECTKOCTU MPYKUHBI.

Onpenenenue padoThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKCHUU TEja
M0 TOPU3OHTAJIbHOM MOBEPXHOCTH.



10. Onipenenenre padOTHl  CHJIBI  YIOPYTOCTH TNPH  MHOABEME TIpy3a C
WCITOJIb30BAHUEM HEMOABMYKHOT'O U TIOABHKHOTO OJTOKOB.

11. 3yuenune 3aKoHa COXPAHCHUS SHEPTHH.

Pazngen 9. Mexanuueckue KoJie0aHusl U BOJTHBI.

Konebarensaoe nemkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOaHM: TIEPHO/T,
4acToTa, aMIUTATYyAa. MaTemMaTHuecKuii ¥ NpyXWHHBINH MasTHUKH. [IpeBparienue
SHEPTUU TIPH KOJICOATETHHOM JBVKCHHH.

3aryxaromue — kojebaHud.  BelHyxXkAeHHbie — KoneOaHua.  Pe3oHaHc.
Mexannueckue BomHBI. (CBOHCTBA MEXaHWYECKWX BOJH. [IpomonbHbie W
MOTIEPEUHbIE BOJHBI. J[TMHA BOMHBI ®W CKOPOCTh €€ PpacmpoCTpPaHEHHS.
MexaHu4ecKre BOITHBI B TBEPIOM TEJIE, CEHCMUYCCKHE BOJTHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa ToHA. OTpaxenue 3Byka. MH(pasByk u
yJIBTPA3BYK.

Hemoncmpauuu.

1. Habmonenue kojeOaHui Ten MOJA ACHCTBHEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTU U HA NPYKUHE.

HabnmoneHune BoIHYKAEHHBIX KOJIEOAHHUIN 1 pe30HaHCA.

PacnipocTpanenuie mpoaoabHBIX U TIOTIEPEYHBIX BOJH (HA MOJICIH ).
Habmonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKYCTHUECKUI PE30HAHC.

Haﬁopamopuble pabomvl u onvimol.

1. Ompenenenve dYacTOThl M TepUoJa KoieOaHWH MaTeMaTHIECKOTO
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MasITHUKA.
2. OnpenaeneHre 4acTOThHI U MEPUOAa KOJieOaHUH MPYKMHHOTO MAsSTHUKA.
3. HccnenoBaHnue 3aBUCHUMOCTH TEpHUOIa KOJICOAHWH MOABEIICHHOTO K HUTH
rpy3a OT JIJTUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MeproAa KoledaHWi Py KHHHOTO MasTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka He3aBUCHUMOCTH TEpHOJa KojeOaHUH rpy3a, MOABEIIEHHOTO K
HUTH, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  NEpuoAa  KoJjieOaHUi
MPY>XKUHHOTO MAsITHUKA OT MACChl TPy3a U HKECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJHOTO MaJICHHUS.
Paszaen 10. DaekTpoMarHuTHoE moJie U 3J1eKTPOMATrHUTHbIE BOJTHBI.
OJIGKTPOMarHUTHOE  ToJie.  DJEKTpOMarHutHoie  BoJiHBI.  CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpOMarHuTHLIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBA3M.



DnekTpoMaruuTHas npupoaa csera. CkopocTh cBeTa. BojgHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomsl u onvimol.

1. HM3ydeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBHOTO

tenedoHa.

Paszgen 11. CeroBble siBJI€HMSI.

JlyueBas  momenp  cBera.  HMcrounmkm  cBera.  [Ipamonunernoe
pacrnpocTpaHeHue cBeta. 3atmenust Connina u Jlynsi. Otpaxkenue ceera. [Lnockoe
3epKajio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesiomjeHua cBera. [lomHoe BHYTpeHHEE
oTpakeHWe cBeTa. lcmonb3oBaHWME TOJHOTO BHYTPEHHETO OTPAXKECHHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom ayded B JmaH3e. Onrudeckas cucrema oToanmapara,
MUKpOCKONA M Tejeckona. [J1la3 kak onTuyeckas cuctema. biau3opykocTs u
JATbHO30PKOCTb.

Pasnoxenune Oemoro cBera B cmektp. Ombitel HetoTrona. CrnoxeHue
CIICKTPAJIbHBIX LBETOB. J[Mcniepcus ceera.

Hemoncmpauuu.

[TpsimoniuHeHOE pacnpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenne n3o0pakeHui B TNIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

Ontuueckuii CBETOBO/I.

Xop nydeit B coOuparoliie JuH3e.

X0/ Tydeil B pacCEUBAIOIIEH JTMH3E.

[Tonyuenune nzo0paxeHu ¢ MOMOIIBIO JIMH3.

[Tpuatun neficTeus poroanmapara, MEKPOCKOTIA U TEIECKOTA.

10. Mognensp Tiasa.

11. PaznoxkeHue 06eoro cBeTa B CIEKTP.

12. [Tonyuenue 6eoro cBeTa MpH CI0KEHUH CBETA PA3HBIX 1[BETOB,

Jlabopamopnvie pabomsl u onvimol.

1. HMccnenoBanue 3aBUCMMOCTH YIJila OTPaXXEHUS CBETOBOIO Jiyda OT yrJja
MaJICHUS.

2. H3yueHue xapakTepuCTUK N300pAXKEHUA MPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yIJIa MPEIOMIJIEHUSA CBETOBOTO Jiydya OT yrja
MaJICHUS Ha TPAHUIIE «BO3yX—CTEKIIOY.
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4. IlomyueHnue n300pakeHUH ¢ MOMOIIBIO COOUPAOIIEH JIMH3HI.
Onpenencaue GoKyCHOTO PacCTOSHUS M ONTHUECKON CHIIBI coOMparoIieit
JIUH3BI.

6. OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbITHl IO BOCHPHUATHIO 1IBETA MPEAMETOB MPHU WUX HAOIMIOACHHUU depes
IIBETOBBIC (PHIIBTPHI.

Paznen 12. KBaHToBBIE SIBJIEHMSI.

Onwitel Pesepdopna m mmanerapHas Mozienb atoma. Mogens atoma bopa.
Hcnyckanue u norioiieHre ceera aromoM. KBantsl. JIuHelyaTbie CEKTPHI.

PagnoaktuBHOCTE. Anb(da-, OeTta- m ramMma-usaydeHus. CTpoeHHEe aTOMHOTO
aapa. Hykionnas wmoaens aroMHoro sapa. M3oromel.  PaamoakTuBHBIC
npespaieHus. [lepron nmonypacnana aTOMHbBIX SIEP.

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsAJIOBOIO MU MACCOBOTO UHCEI.
OHeprusi CBsA3M aToMHBIX saep. CBsA3b Macchl W SHEPruu. Peaknum CUHTE3a U
neneHus aaep. Ucrounuku sueprun CoiHIIA U 3BE3.

Snepuas osHepretuka. JIeHCTBUSA paavOaKTUBHBIX M3JIYUYCHUM Ha >KUBHIC
OpPTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIECHHUS.

CrekTpsbl pa3IuYHBIX Ta30B.

CnekTp BogOpo/a.

HaGmonenue Tpekos B kamepe Bunbcona.

Pabora cuéTtunka MOHU3UPYIOIIUX U3JTYUEHUH.

. Peructpanusa uznydeHusi IpuPOAHBIX MUHEPAJIOB M TTPOTYKTOB.

Haﬁopamopuble pabomvl u onvimol.

1. HaOmroaeHue CIIONIHBIX YW JUHEHYATHIX CIIEKTPOB U3IyUCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUM YACTHUII MO TOPMO3HOMY
nyTH (1o otorpadusam).

3. Usmepenue pannoakTuBHOTO (hOHA.
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IoBTOPUTEILHO-00001HAKOIIMIT MOLYJIb.

IToBTOpPHUTETHLHO--0000IIAONINI MOAY/Ib PEAHA3HAYEH JI CUCTEMAaTH3alu|
1 0000IIEHUS  TPEAMETHOTO  COJAEPXKaHWsA W OMbiTa  JACITEILHOCTH,
MPUOOPETEHHOTO TPH M3YUCHUH BCETO Kypca (DM3HMKH, a TAaKKE JUTS TIOATOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »9K3aMeHy 10 ¢u3uKe i 00ydarommxcs,
BBHIOPABIIUX ATOT YUEOHBIA MPEIMET.

[Ipy M3ydeHun JAHHOTO MOIYJIS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIBI
JEATENBHOCTH, HA OCHOBE KOTOPHIX 00ECTICUNBACTCA JTOCTHKEHUE TIPEAMETHBIX U
METANPEIMETHBIX  IUIAHAPYEMBIX  PE3yibTaTOB  o0ydeHWsa, (HopMHUpyeTCs
€CTECTBCHHOHAYYHAsA TPAMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCIACAOBAHUS



SABJICHAM TIPUPOABI M TEXHUKW, OBJIAJICHUE YMEHUAMH OOBACHATH (DU3NUECKHE
ABJICHUS, TPUMEHSAA TMOJYYEHHBIC 3HAHWSA, PEIarh 3aJadyd, B TOM YHCIIC
KAQYECTBEHHBIC U SKCIIEPUMECHTAJIbHBIC.
[IpyHIMNMATBEHO AEATENBHOCTHBIA XapaKTEP MAHHOTO Pa3jeiia Peanu3yeTcs
32 Cuér TOro, 4rto OOydYaroluecs BBIMOJHAIOT 3aJaHHs, B KOTOPBIX UM
MPEeJIaraeTes:
HAa OCHOBE TOJYYCHHBIX 3HAHWUM pacrmo3HaBaTh W HAYYHO OOBSICHATH
(hmzudecKue ABICHUS B OKPYIKAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HMU,
WCITOJIb30BaTh HAYYHBIE METOIBI HUCCIICAOBAHUS (PU3NUECKHUX SBICHUH, B TOM
YUCIIC IJI1 TPOBEPKU TMIOTE3 M MOJTYYCHUS TEOPETHUECKUX BBIBOJOB,
OOBSICHATh HAyYHbIC OCHOBBI HauWOOJEe BaXKHBIX JIOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTMH, HATPUMEDP, MPAKTUUYECKOTO UCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BHJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3VJIIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUSA

Nzyuenne pu3mkn Ha ypoBHE OCHOBHOTO OOIero oO0pa3oBaHMs HAMPABICHO

Ha JOCTHIXKCHHUE JIMUHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbrare m3yuenus (U3NKHA Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y obyuarorerocs OyayT copMHAPOBAHBI CIICTYIONTNE JIMUHOCTHBIE PE3YyJIbTATH B
YacTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

— MPOSBIIEHUE UHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(pu3nuecKkoi HayKH,

— IIEHHOCTHOE OTHOIIEHUE K TOCTHKCHUSAM POCCHHCKUX YUEHBIX--(DHU3UKOB;

2) rpaKJIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS

— TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYKJICHUM OOIIECTBEHHO 3HAUMMBbIX
U HTUYECKUX NpoOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHCHHUEM
JOCTYKEHWH (PU3UKH,

— OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUUYECKHUX MPUHIMIIOB B JICATEIIbHOCTH
YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIUTAHMSI:

— BOCHPHATHE 3CTETHUECKMX KaueCTB (PU3MUECKOW HAyKW. €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH,

4) HIEHHOCTH HAYYHOI' 0 MO3HAHUS:

— OCO3HaHWE TEHHOCTH (U3NUECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUA MHUPA, OCHOBBI PA3BUTUA TEXHOJIOTMU, BAKHEUIIEH COCTABJIAIOLICH
KYJIbTYPHI;

— pa3BUTHE HAy4YyHOH JMOOO3HATEIbHOCTH, MHTEpPEca K MCCIEA0BATEIbCKOM
NEATEIbHOCTH,

S) dopMupoBaHuss  KyJbTYpbl 3A0pPOBbS U  3MOLHOHAJBHOIO
0J1aronoJry4msi:

— OCO3HaHWE LIEHHOCTM Oe30macHoro o0pa3a >KM3HHU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXXHOCTH MpaBWil O€30MACHOTO TMOBEACHHUS Ha
TPAHCIOPTE, HA JOPOTax, C BJICKTPUUECKUM M TEIJIOBBIM OO0OPY/IOBAHUEM B
JIOMAIIIHUX YCIOBHUAX

— chopmupoBaHHOCT, HaBBIKa pedrekcuu, NMPU3HAHWE CBOETO TpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4ejioBeKa,

6) TPyA0BOI0 BOCIIUTAHMSI:

— AKTHBHOE YyUYacTHE B PEIICHUHM TPAaKTHUECKWX 3a/1a4d (B paMKaX CEMbH,
oOpa3oBaTeNbHOW  OpraHW3alvu, TOopoAa, Kpas) TEXHOJIOTHUYCCKONH W



COLMAIIbHONW HaMpaBJICHHOCTH, TPEOYIOUIMX B TOM YHCIE€ WU (PU3HUECKUX
3HAHMH,

e — MHTEPEC K MPAKTHUECKOMY M3YUEHHIO MTPOGECCHA, CBA3AHHBIX ¢ (PU3HKOW;

e 7) 3K0JIOTMYECKOr0 BOCTIUTAHMSI:

e — OpHEHTaUWsA Ha TPUMEHEHHE (U3NYCCKUX 3HAHWW AJIA PEIICHHUA 3a1ad B
001acTH OKpPYJKarOlEeH Cpelpl, TUIAaHUPOBAHHUS NOCTYNKOB W OLEHKH UX
BO3MOXKHBIX ITOCIIEACTBUI U1 OKPYIKAIOLEH CPensl;

e — OCO3HAaHME TIO0ATBHOIO XapakTepa SKOJIOTMYECKHUX MPOOIeM W MyTed HX
peLIeHus;

e 8) aganTanMu K M3MEHSIIIUMCS YCJIOBHSIM COLMAJBbHOW M NPUPOIHOI
cpeabl:

e — MOTPEOHOCTh BO B3aUMOJCHCTBHUM TpPU BBITOJIHEHWH HCCIECI0BAaHUN U
MPOEKTOB (DPU3MUECKOW HAMPABJICHHOCTH, OTKPHITOCTH OIBITY W 3HAHHAM
APYTHX,

e — TIIOBBILIEHWE YPOBHA CBOEH KOMIIETEHTHOCTHM YEpe3 IPAKTUYECKYIO
JEATENIbHOCTD,

e — nOTPeOHOCTH B (POPMUPOBAHMHU HOBBIX 3HAHUH, B TOM uncie GopMyIupOBaTh
U7CH, TIOHATHSA, TUTIOTE3BI O (PHU3NUECKUX 00BEKTAX W SABJICHUAX

e — Oco3HaHME AePUIMTOB COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH B 001acTH
(N7

e — IUIAHUPOBAHWUE CBOErO PA3BUTHA B MPHOOPETECHHH HOBBIX (PH3UUECKHUX
3HAHHMH,

e — CTPEMJIEHHWE AHAJIU3UPOBATH U BBIABIIATH B3AUMOCBA3M NPUPOABI, OOLIECTBA U
SKOHOMUKH, B TOM YHUCIIE C UCTIOJIb30BAaHUEM (PU3NUECKHUX 3HAHUH;

e — OLEHKA CBOUX JCHCTBUM C YYETOM BJIMSAHHUA Ha OKPYKAOIIYIO Cpeny,
BO3MOXKHBIX TJIOOQJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3VJIbTATDBI

B pesyabTare ocBoeHMs mporpaMmbl 1Mo (HU3MKE HA YPOBHE OCHOBHOTO
obmero obpa3oBanus y o0ydaronierocss OyayT chopMHUPOBAHBI MeTaNpPeAMETHbIE
pe3yJabTaThl, BKIIIOUAIOIINE TTO3HABATEIHHBIC YHUBEPCAIbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHUBHBIC  YHWBEPCAJIbHBIC  y4eOHBIC  JACUCTBUSA,  PETYJIATHBHBIC
YHUBEPCATbHBIC YACOHbBIE TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1elicTBUSA

Bba3zoBbie JJjornueckue neiicTBuA:



BBISIBJIATh W XapaKTEPU30BaTh CYIIECTBCHHBIC TIPU3HAKH OOBEKTOB
(SIBJICHU);

yCTaHABJIMBAThH CYIIECTBEHHBIH NMPHU3HAK KJIaCCHU(PUKAIINNA, OCHOBAHHS IS
0000IIIEHUA U CPAaBHEHUA,

BBISIBJIATH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHS B pacCMaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOIIOICHUAX, OTHOCAIIUXCSH K (PU3UUECKUM SBIICHHSIM,
BBHISIBJIATH TPUYUHHO--CJICICTBCHHBIE CBS3W TPU W3YUEHUH (DU3HUECCKUX
SBJICHAH W TIPOIIECCOB, JIETaTh BBIBOJBI C MCIOJB30BAHUEM JCTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHUMN, BBIIBUTATh THUIOTE3Hl O B3aUMOCBS3X
(PM3UYECCKHUX BEITHMYHH,

CaMOCTOATEIFHO BBHIOMPATh CMOCO0 pereHus y4eOHOW (hU3MUecKon
3amauu (CpaBHEHUE HECKOJIBKUX BAPWAHTOB pEIICHHs, BHIOOP Hambosee
MOIXOIAIIETO ¢ YIETOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTe/ ibCKHe AeiiCTBUS

KCIIOJIb30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKUM HHCTPYMEHT MO3HAHUA,
MPOBOJIUTH MO CaMOCTOATEIBHO COCTABJIICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(uzryueckuii  SKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAaHUE (PU3NIECKOTO
SIBJICHUS,

OIICHMBATh HA NPUMEHUMOCTh M  JIOCTOBEPHOCTh  HH(pOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCICIOBAHUS WM SKCIICPUMEHTA,;

CaMOCTOATEIHHO (POPMYJTHPOBATh 0OOOIIECHHS M BBIBOIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, OMbITA, UCCIICIOBAHMS

IIPOTHO3HPOBATh  BO3MOXKHOE  JIaJbHEHINIee pa3BUTHE (PU3HUECKHX
MPOIIECCOB, a TAKXKE BBIABUTATh MPEAMOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

PabGoTa ¢ undopmanmeii:

MPUMEHSATh PA3IUYHbIC METObl, HHCTPYMEHTHI M 3alpPOCHI MPH IMOUCKE H
orbope MHGOPMALMKM WA JAHHBIX C y4ETOM MPEHIOKEHHONW yUueOHOM
(bu3HUecKoi 3a0a9H;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(POPMAIIUIO
Pa3IUYHBIX BUIOB B (POPM IPEICTaBIICHHUS,

CaMOCTOSATEILHO BBHIOMpATh ONTUMAJIbHYIO (DOPMY MPEACTABICHHUS
uH(POPMAIMH W WUIIOCTPUPOBATH pEIIacMble 3aJayd  HECJIOKHBIMH
CXeMaMH, JuarpaMMaMu, HHOM rpadHKoi ¥ MX KOMOUHAIIUSIMH.

KomMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeicTBHS:

B X0Ji¢ OOCYXIEHUS y4eOHOro MaTepualia, Pe3yjabTaroB JIaDOPATOPHBIX
paboT M POEKTOB 3a7aBaTh BOMPOCHI TIO CYIIECTBY 00CYKAAEMOM TEMBI 1
BBICKA3bIBATh HJCH, HAIlCJICHHBIC HAa PEIICHWE 3a/aud W TOJJEP KaHHE
OaroXKenaTe/IbHOCTH OOIICHUS,



COMOCTABJISITh CBOM CYXIACHHS C CYXICHHSAMH JPYTHX YYaCTHHKOB
auajnora, 0OHapy>KUBaTh PA3JIMUUE U CXOJICTBO MO3UIIUIA,

BBIPAXKATh CBOKO TOUKY 3PEHUA B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIIATE PE3YIbTAThl BHITIOJTHEHHOTO (PH3UIECKOTO OTBITA
(9KCTIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

MOHAMAaTh W  HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW W
WHAVNBHAAYATbHOH palOThl TPW PEIICHUH KOHKPETHOW (HU3UUECKOM
pOOJIEMBI;

MMPUHUMATh LEJIM COBMECTHON AECATEIbHOCTH, OPTaHU30BbIBATh JCHCTBHUS
no e JOCTHXKEHUWIO: paclpeleniaTh poiau, OOCYXKIaTh MPOUECCHl U
pe3yJIbTaThl COBMECTHOM padoThI, 000011aTh MHEHUA HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacTh padOThI, TOCTUTasi KAUECTBEHHOIO0 pe3yJibTara 1o
CBOEMY HAIIPABJICHUIO W KOOPAWHUPYS CBOM JEUCTBHSA C JPYTUMH
YJIEHAMHW KOMAaH/Ibl,

OLICHMBATh KA4YECTBO CBOETO BKJAJa B OOLIMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEITHFHO C(hOPMYITMPOBAHHBIM yUYaCTHUKAMH B3aMMOICHCTBHA.

PeryisiTuBHbIe yHUBepCaIbHbIE YUeOHbIE AeiicTBUS

Camoopranuzanus:

BBISABJIATh MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYyalUAX, TPEOYIOIIHNX
JUTSI pereHns (PU3NUeCKuX 3HAHWH;

OPUCHTHPOBATHCA B  Pa3JUUYHBIX TMOAXOJAAX MPUHATHS  PEIICHUN
(MHIUBUAYAIbHOE, TIPUHATHE PEMICHUS B TPYINIC, TPUHITHE PEIICHUMA
rpymoi);

CaMOCTOSATEITFHO COCTABIIATH ATOPUTM peleHus (GU3MIECKON 3a0aud WA
MJlaHa WCCIEAOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh MPEJIaracMble BAPUAHTHI PEIICHUI;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHKUE.

CaMOKOHTPO.JIb, YMOITMOHAIbHBIA HHTEJLIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYAllUX U NPEJIaraTh miaH €€ U3MEHEHNS,
OOBSACHATh TPUYUHBI  JOCTIKCHHUS  (HEHOCTHIXKEHHS)  PE3YJIHTaTOB
JEATEIbHOCTH, aBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHUBHI B ACITEIILHOCTH (B TOM YHCIIE B XOJ BBITIOJIHCHUS
(uzmyueckoro WCCIENOBAHWS WM  TPOCKTAa) HA OCHOBE HOBBIX
00CTOATENBCTB, WM3MEHUBIIMXCS CUTYallMd, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEM,

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIIOBUAM,

CTaBUTh ce€0s Ha MECTO APYroro 4ejloBEKa B XOJE€ CHopa MW JUCKYCCHUHU
HA HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUSA U JIOTUKY JPYrOro,



MPU3HABATh CBOE MIPABO HA OMMOKY MPH pErIeHUH PU3NISCKUX 3a1a4 UTH
B YTBEPKIACHUAX HA HAYYHBIEC TEMBI M TAKOE JKE€ MPABO APYTOro.

INPEJAMETHBIE PE3YJIBTATDBI

K koHity o0yuenus B 7 Kjacce nmpeaIMeTHbIE PE3YyIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIMHAXCSA YMEHUH:

UCMIOJTb30BATh  TMOHATHAA. (PU3WUECKHE W  XWMHYECKHE  SBJICHHS,
HAOJIOJICHHE, SKCIEPUMEHT, MOJCNb, THIIOTE3a, CAMHHIBI (DU3HUCCKHUX
BCJTMUMH, aTOM, MOJICKYJIa, arperaTHbhle COCTOSHUA BemecTBa (TBEPIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWUeCKoe JBWKCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, TPSAMOJIMHEHHOE), TPACKTOPHA, PaBHOACHCTBYIOIIASA
cuIIa, nedopmanma  (ympyras, TJIACTHUECKAs ), HEBECOMOCTD,
COOOMIAOIIMECS COCYIbI;

paznuuarh sABiaeHus (Auddy3ns, TEMIOBOE IBWKCHHE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JBW)XCHHWE, HEPABHOMEPHOE JIBIDKCHHE, HWHEPIHS,
B3aMMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TENl C 3aKPEIIEHHOW OCHIO
BpalicHus, Tepenadya AABJICHHUS TBEPABIMU TENaMH, >XHIKOCTIMH U
razamy, armMocdepHOe JaBjieHWEe, IUTaBaHWE TENI, MPEBPAIICHUS
MEXAQHWUYECKOW PHEPTHN) IO OMHUCAHUIO WX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, ICMOHCTPUPYIONINX TaHHOE (PU3HUECKOE SABIICHUC,
pacmo3HaBaTh TPOSBIICHUE HW3YUYCHHBIX  (PU3WUECKUX  SABJICHUH B
OKPYXaloIeM MHUPE, B TOM YHCIe (PU3MUCCKUE SBJICHUS B TPUPOJIE:
MPUMEPHI TBHKCHUSA C Pa3IMUYHBIMA CKOPOCTSIMHU B KHBOW W HEXHUBOH
npupozAe, ACHCTBUE CHJIBI TPEHUA B TPHUPOJAEC W TEXHUKE, BIIASHHEC
aTMOoC(epHOTrO NaBJICHWSA Ha KHUBOW OPTaHW3M, IJIaBaHWE PHIO, peiuard B
TEJIe YENOBEKa, MPU ATOM TIEPEBOATH MPAKTUUICCKYIO 3a/ady B YUEOHYIO,
BBIJICTIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SBJICHHUI,
OTNHCHIBATh M3yUEHHBIC CBOMCTBA TEN U (PU3WUECKHUE SBJICHHS, WCTIONB3YS
(usznueckue BeaWUWHBI (Macca, O0BEM, TUIOTHOCTH BEIECTBA, BPEMH,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEHUA, JMaBjcHUE (TBEPAOro Teaa, KHUAKOCTH, Trasa),
BHITAIKMBAIOINIAs CHUJIa, MEXaHWUeckas padoTa, MOITHOCTh, TUICYO CHJIBI,
MOMEHT CHJIBI, KOX((PUIMEHT TONE3HOTO JCHCTBUA MEXaHHU3MOB,
KHHETHYECKAas W TOTCHIMAJIbHAS SHEPTHA), NMPHA OMHUCAHWH TMPABUIBHO
TpakTOBaTh  (PU3MUECKHH  CMBICTI  MCHOJB3YEMBIX  BEJIMUWH, WX
0003HAUYEHUSA W EMWHUIE (PU3WUECKUX BEIWYHMH, HAXOIWUTh (POPMYJIHI,
CBS3BIBAIOITNE JAHHYIO (PH3UUECKYIO BEIIMUWHY C JPYTUMHU BEIIMUWHAMH,
CTPOUTH TpaprKu M3YUCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIMUNH,



XapaKTepHU30BaTh CBOWCTBA T, (PU3MUECKUE SBICHUS W TIPOIECCHI,
WCMONb3Ys MpaBUia CIOKEHUsA cuil (BAOJIb ONHOM TpAMON), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumena, MPaBWIO paBHOBECHS phiuara (O0ka),
«30JIOTO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWUYECKOM
SHEPTWH, TPHA HTOM JaBaTh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA |
3aMUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKEHUE,

OOBACHATH (PU3UUCCKHUE SABIICHUS, TIPOIIECCHl W CBOWCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE€ CHUTYallMii TPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISBJISITh MPUUUHHO--CJIEAACTBEHHbBIC CBA3U, CTPOUTh OObACHEHUE U3 1-2
JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1-2 M3yUEHHBIX CBOWCTBA (PU3MUECKHX
ABJICHUMN, (PU3UUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH,

pemiate pacuéTHele 3amauu B 1—2 JeHCTBUS, WCMHOIb3YS 3aKOHBI H
(bopMyJTbI, CBA3BIBAIONIME (PH3MUCCKHE BEIWYMHBI. Ha OCHOBE aHAJIM3a
YCIIOBHS 33/1aU 3alHACHIBATh KPATKOE YCIOBHUE, MOACTABIIATH (PU3HUCCKHE
BECTUUMHB B (DOPMYJIBI M TIPOBOJWTH PACUETHI, HAXOMWUTH CHPABOYHBIC
JAHHbIE, HEOOXOMMBIE JIJI PELICHUS 3a/1ay, OIEHUBATh PEATUCTUUYHOCTD
MOJTYICHHOU (PU3UUIECKOM BETMUHHEI,

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh [P MOMOIIU
(pm3HUeCKNX METOIO0B, B OMMMCAHUH WUCCIICIOBAHNS BBIICIATH MPOBEPIEMOE
NPEeANONOXKEeHne  (THIMOTE3y),  pasaudyarh W HHTEPIPETHPOBATH
MOJIYYECHHBIA Ppe3yJIbTaT, HAXOJAWTh OIIMOKM B XOJE ONbITa, JE1aTh
BBIBO/IBI 110 €r0 pe3yJibTaraMm;

MPOBOJUTH  OMBITBI MO HAOMOACHWIO (U3NUECKUX SBJACHUH WM
(bu3HIecKuX CBOMCTB TEI: bopMyIHpPOBATH MPOBEPSAEMbIC
MPENONIONKEHUS, COOMPATh YCTAHOBKY M3 MPEUI0KEHHOTO 000PY 10BAHUA,
3aMMCHIBATh X0/ OMBITA U (DOPMYJTUPOBATH BHIBOJIBI;

BHITIOJTHATH TIPSMBIC W3MEPECHHS PACCTOSHWA, BPEMEHH, MacChl Tela,
o0béMa, CWJIBl W TEMIEPATyphl C MCIOJH30BAHUEM QHAJIOTOBBIX U
mu(pOBBIX TPUOOPOB, 3aMUCHIBATh TOKAa3aHUS TPUOOPOB C YUETOM
3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPECHMUIA;

MTPOBOIUTH MCCIICOBAHUE 3aBUCUMOCTH OMHOW (PU3NUECKON BEITMUUHBI OT
JIPYrod ¢ WCIONIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYyTH
PAaBHOMEPHO JBHWXKYIIErocad Tela OT BPEMEHHU JBMXKCHHS TeJa, CHUJIbI
TPEHMS CKOJIbKEHHUS OT Beca Tela, KauecTBa 00padOTKH MOBEPXHOCTEH T
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIONIAU COMMPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTHA OT Y/UTMHCHHS TPY>KUHBI, BHITATKABAIONICH CHJIBI OT 00BhEMa
MOrpy>KEHHON YacTH Tela M OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT MJIOTHOCTH TEJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUM
TJIaBaHUS TEJ, YCJAOBUH PaBHOBECHS phiuara W OJIOKOB), ydacTBOBAaTh B



IUIAHUPOBAHWH  YYeOHOTO WCCIICNOBAHWA, COOMpAaTh YCTAaHOBKY |
BHITIOJTHATD W3MEPCHUsS, CIEenys NPEIOKCHHOMY IUIaHy, (PHKCHPOBATh
pPe3yNbTaThl TOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BHUIE
MPETIOKCHHBIX TAOMUI] W TpaduKoB, AETaTh BBHIBOABI MO pPE3yJbTaTaMm
HCCIICTIOBAHNA,

MPOBOJIUTh KOCBEHHBIE HM3MEPEHUA (DU3MUECKUX BENMWYWH (TUIOTHOCTH
BCIIECTBA JKUAKOCTH M TBEPAOTO TEla, CHWJIA TPEHHUS CKOJIbKCHHS,
JABJICHUE  BO3/yXa, BHITAIKWBAIOMAs CWlIa, JCHCTBYIOIAs  Ha
MOTPYKEHHOE B JKHUIKOCTh TeNo, KOA(DPHUIMEHT TOJIE3HOTO JeHCTBUS
MPOCTBIX MEXAaHW3MOB), CIIEAYSd TPEUIOKECHHONW WHCTPYKIMH. TIPH
BHITIOJTHCHUA HW3MEPEHHUH COOMPATh SKCIECPUMEHTAILHYIO YCTAaHOBKY H
BBIYHCITATH 3HAUCHUE HCKOMOW BEJTMUNHEI,

coOJTI0IaTh MPpaBWia TEXHUKK 0€30MaCHOCTH MpHU padoTe ¢ J1adopaToOpHbIM
000py0BaHHUEM,

YKa3blBaTh MPUHIHIE ACHCTBUS TPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, JAUHAMOMETP, COOOIIAIOIIUECS COCYIbl, OapoMeTp,
phIUar, MOABMKHBIA W HETTOABHKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepU30BaTh TPHUHIMIB  JCHCTBAA W3YYEHHBIX MPHOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCaHWUA (B TOM YHCIIE:
MOAITUTTHAKKA, YCTPOHCTBO BOJMOMPOBOJA, THAPABIMUYECKHA TIPecc,
MaHOMETP, BHICOTOMED, TIOPITHEBOW HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MUYECKHUX SBJICHUA W HEOOXOMUMBbIC (PH3UUCCKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

MPUBOANATH  MPUMEPHl  (HAXoauTh  WHOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIONh30BAaHUA (DU3MUCCKMX 3HAHWUH B TIOBCEIHEBHOM
XKU3HU sl oOecrieueHrs 0€30MacHOCTH TP OOpalieHu: ¢ MpuOopaMu |
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHCHHS 370POBbSA H COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEACHHS B OKPY KAIOIICH Cpee;

OCYMIECTBJIAITH  OTOOP WCTOUHMKOB wWH(popmaruu B HHTEepHETE B
COOTBETCTBHH C 33JIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MUMEIOTIIHXCS
3HAHWM W TYTEM CPAaBHCHHUA PaA3IMUHBIX HMCTOYHUKOB  BBIJCISTH
uH(GOPMAITMIO, KOTOpas SABIIAETCS MPOTHBOPEUMBON WM MOXKET OBIThH
HEAOCTOBEPHOM,

WCIOJTb30BATh MPH BHITIOTHEHUH YUSOHBIX 3aJaHAN HAYyYIHO--TIOMYJISIPHYIO
JUTEPATYpy  (PU3MYECKOTO  COACPIKAHMS, CIPABOYHBIE MaTEPHAIIHI,
pecypcel cetn MHTEpHET, BameTh MpuéMaMi KOHCIICKTUPOBAHUS TEKCTA,
npeoOpazoBanusa HHGOPMAIIUH U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIEC KPATKUE MUCHbMEHHBIC W YCTHBIC COOOITICHUS HA
OCHOBE 2—3 MCTOYHWUKOB WH(pOPMAIKN (DU3UIECKOTO COACPKAHUA, B TOM



yucse NyOJIMYHO JAenaTh KpPaTkue COOOIIEHHsS O Pe3yJbTarax MPOEKTOB
WM Y4eOHBIX WCCIICOBAHUM, TMPU HTOM TPAMOTHO HCMOJb30BaTh
W3YUCHHBI TIOHATHUHHBIA ammapar Kypca (U3WKH, COMPOBOXKAATH
BBICTYIIJICHUE MPE3EHTALMEN,

MPU BBHITIOJIHEHUM YUYEOHBIX MPOEKTOB M MCCJICNOBAHUN pacnpeacisaTh
00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJa4aMu,
CJICOUTh 3a BBINOJIHEHUEM IUJIaHA JCWCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JACATEIbHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJEUCTBUE, YUUTHIBASA MHEHUE OKPYIKAIOIIUX.

K koHily o0yueHus B 8 kjiacce mpeaIMeTHbIE PE3y/IbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIHUXCS YMEHHUH:

HCITONIB30BaTh TMOHATHS. Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE JBHKCHUC
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS BEIIECTBA, KPUCTATMUCCKUE U
aMmop¢HBIC TeNa, HACHIICHHBIA W HEHACHIICHHBIM Tap, BIAXKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHsA, TEIUIOBOM JBHTaTeb,
AJIEMEHTAPHBIN AICKTPHUCCKHUM 3apsl, ICKTPUUCCKOE IO, MPOBOTHUKA
U JTUAJICKTPUKH, IOCTOSHHBIHN 3JICKTPUYCCKUM TOK, MAarHUTHOE T10JIC;
pa3nuvaTh ABJICHHUS (TETUIOBOE PACHIMPEHHWE W C)KaTHE, TeIUlonepeaaya,
TEIIOBOE PABHOBECHE, CMAYMBAHWE, KAWUIAPHBIC SBIICHHUS, UCIIAPEHHUE,
KOHJCHCAITUsA, IUIABJICHUE, KPUCTAJUIM3anusa (OTBEPJACBAHUE), KHUIICHHE,
Temonepeaaya (TEeTTONPOBOTHOCTb, KOHBEKIIHS, U3JTyUCHHUC),
ANCKTPHU3AIMUS TCII, B3aUMOJICHCTBUE 3aPAI0B, ACHCTBHS SJIEKTPHUCCKOTO
TOKA, KOPOTKOE€ 3aMBIKAHHUE, B3aUMOJCHCTBUE MArHUTOB, JCUCTBHUE
MarHUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAS WHTYKITHS)
0 ONHCAHMIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JTaHHOE (PH3HUECKOE SBJICHHE,

paclio3HaBaTh IPOSBICHHE HM3YYCHHBIX (PH3WUECKHX  SIBICHUH B
OKPY’KaIOIIEM MHpPE, B TOM YHCIC (DU3HUCCKHE SBIICHHS B TPHPOIE:
MMOBEPXHOCTHOC HATSDKCHHE M KAIMLIAPHBIC SBJICHHUS B IIPHPOJE,
KpUCTaJUIbl B mpupoje, u3nydueHue CoONHIA, 3amMep3aHue BOJIOEMOB,
MOpPCKHE Opr3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, JICKTPUUECKHUE
ABJICHUSA B arMocdepe, SICKTPHUSCTBO KHUBBIX OPTaHM3MOB, MAarHHTHOC
mojie 3emin, Japeiid moarocoB, poiab MArHATHOT'O MOJIS IS JKH3HHA Ha
3emite, TOJNSIPHOE CHUSHHE, MPH STOM MEPEBOINUTH MPAKTHUCCKYIO 3a4a9y B
yudeOHYIO, BBIJACIATHh CYIIECTBEHHBIE CBOMCTBA (TPW3HAKH) (PU3UUECKHX
SIBIICHUM

OIMCHIBAaTh M3yUYCHHBIC CBOMCTBA TENI M (DPU3MUECCKHE SIBJICHUS, MCIOJIb3YS
(uznueckre BEIMUHMHBI (TEMIIEpaTypa, BHYTPEHHSS YHEPTHUSA, KOTMUYECTBO
TEIIOTHI, YJACAbHAs TEIIOEMKOCTh BEIIECTBA, YACIBbHASA TEIUIOTA



MJIABJICHUS, YJAEIbHAs TEIJIOTa MapooOpa3oBaHus, yAEHbHAs TEMIOTa
CropaHus TOIIMBA, KOX(D(PHUIMEHT TMONE3HOTO ACHCTBUS —TEIUIOBOM
MAaIllMHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa, 3JICKTPUUECKUHA 3apsj,
CWjia TOKa, SJIEKTPUUECKOE HAMPSIKEHUE, COMPOTHUBJICHUE MPOBOJHUKA,
YVACNbHOE  COMPOTHMBJIEHWE  BEIECTBA, paboTa W MOIIHOCTH
ANMEKTPUYECKOT0  TOKAa), TPH ONHCAHWHM TPABWIHHO  TPAKTOBATh
(pu3HUeCKuii CMBICIT WCIOJIB3YEMbBIX BETUYMH, 0003HAUCHUA W CAMHHIIBI
(pu3HUecKNX BENWUYWH, HAXOMWUTh (DOPMYJIBI, CBSI3BIBAIONIAC JTaHHYIO
(pu3uUecKyl0 BETMYWMHY C JAPYTMMH BEIWYMHAMH, CTPOWUTH Tpaduku
W3YUCHHBIX 3aBUCUMOCTEH (PHM3NUECKUX BETUUNH,

XapaKTepHU30BaTh CBOWCTBA T, (PU3MUECKUE SBICHUS W TIPOIECCHI,
UCIOJIb3YSI OCHOBHBIE TOJIOKEHUSA MOJICKYJISIPHO--KUHETUUECKON TEeOpuu
CTPOEHUS BEIECTBA, MPUHITAI CYNEPTIO3UIMN TONied (HAa Ka4eCTBEHHOM
YPOBHE), 3aKOH COXPaHCHHS 3apana, 3akoH Oma i yJacTKa Menu, 3aKOH
Jlxoyna—JIeHna, 3akOH COXpaHEHWUA SHEPIUM, TPU OSTOM J1aBaTh
CIIOBECHYIO (DOPMYJITUPOBKY 3aKOHA M 3alMCHIBATh €T0 MaTeMaTHUECKOE
BBIPAXKEHUE,

OOBACHATH (PU3WYECKHUE TMPOIECCHI M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYAllMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BbIABJIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 1—2 JIOTHYECKHUX
aroB ¢ omopo Ha 1-2 W3Y4EHHBIX CBOWCTBA (DPU3MUCCKHUX SBICHHM,
(pm3HUeCKMX 3aKOHOB WJTA 3aKOHOMEPHOCTEH;

pemare pacuéTHble 3a7auyu B 2—3 JEHCTBUS, WCMOIb3YS 3aKOHBI H
(opMyITbl, CBA3BIBAIONIME (PH3MUECKHE BEIWYMHBI. HAa OCHOBE aHajIM3a
YCJIOBUSL 3aJlauyd 3alUChIBATh KPATKOE YCJIIOBUE, BBISIBJIATH HEIOCTATOK
JAHHBIX JUISl  peIIeHWsA 3a7aud, BHIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOOXOMUMBbIEC Il €€ PEIIEHUsA, MPOBOAUTh PACUYEThl U CPaBHUBATh
MOJTyYEHHOE 3HaUCHHUE (PU3UUECKOI BETMUMHBI C M3BECTHHIMU JAHHBIMH;
pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(pu3HUeCKMX METOOB, WCIIONB3YS OMHMCAHUE WCCIICIOBAHWSA, BHIJCIATH
MPOBEPSAEMOE MPEANOJIOKEHUE, OIECHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEJCHUA UCCIICIOBAHUSA, AENIaTh BHIBOIbI,

MPOBOJUTH  OMBITHI MO HAOMOACHUIO (U3WUECKUX SBJICHAM WU
(pu3ruecKrX CBOWCTB Tel (KaNMWIIIPHBIC SBIICHUS, 3aBHCHMOCTD JTABJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWs TPW HW3JIYUYCHHH OT [BETa HW3Iydaromel (MOTIIONIAroNIeH)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOJIbI OT TEMMEPATyphbl KUAKOCTU U
Iomand €€ TOBEPXHOCTH, »JJEKTpU3aldad Tl MW B3aUMOJCHCTBUE
ANIEKTPUUYECKUX  3apAJ0B, B3aUMOJCHCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3YyaJIU3alMsl MArHUTHBIX TIOJICH TIOCTOSIHHBIX MAarHWTOB, JCHCTBUS
MarHUTHOTO TOJISi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMArHWTa,
CBOWCTBA OJICKTPOJBUTATEIs TIOCTOSHHOTO TOKa): (hOPMYJIMPOBATH
MPOBEPSAEMBIE TPEANONIOKEHHA, COOMPATh YCTAHOBKY M3 MPEMIONKEHHOTO
000pyA0BaHUS, ONMCHIBATH XOJI OMBITA U (DOPMYTUPOBATH BHIBO/IBI;
BHITIOJTHATH ~ TMPSAMBIE  W3MEPCHHUS  TEMIEpPATypbl, OTHOCHUTEIHHOM
BJIQXHOCTH BO3/yXa, CHJIBl TOKa, HAMPSHKCHUS C HCIOIH30BAHUEM
aHAJIOTOBBIX MPHOOPOB M JATUYMKOB (PM3MUECKUX BEIMUYWH, CPAaBHUBATH
PE3yNIbTAThl U3MEPEHUHN € YUETOM 33JaHHON aOCONFOTHOM MOTPENTHOCTH;
MTPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OMHOW (PU3MUECKON BEIIMUHUHBI OT
APYrod ¢  WCHOJIb30BAHWEM  TIPAMBIX  HW3MEpPEHW  (3aBUCHUMOCTH
COTIPOTHUBJICHUS TPOBOJHWKA OT €ro JUIMHBI, TUTOMIAAHA TOMEPEUHOTO
CEUCHHUS U yACILHOTO COMMPOTHUBIICHUS BEIECTBA MPOBOJIHNUKA, CHIJIBI TOKA,
UOYIIEr0 dYepe3 TMPOBOMHHWK, OT HANPSUKCHWS Ha  TPOBOJHUKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbHOIO M MApPAJUIEIbHOTO  COSAMHEHUH
MPOBOJHUKOB). TUIAHUPOBATh HWCCIEAOBAHUE, COOMpPATh YCTAHOBKY W
BHITIOJTHATh W3MEPCHHUS, CIECMys MPEIOKEHHOMY IUIaHy, (hUKCHUPOBATH
pe3yNbTaThl TOJIYYEHHOH 3aBUCHMOCTH B BHAC Ta0nwi W TpaduKos,
JIeNIaTh BHIBOJBI 1O PE3YyJIbTaTaM UCCIICTOBAHNS,

MPOBOJIUTh KOCBEHHBIC W3MEPCHUs (PU3NUECKUX BEIUUMH (yAembHAsS
TEIUIOEMKOCTh ~ BEIECTBA, COMPOTUBJICHUE TMPOBOJHMKA, pabdora w
MOIITHOCTh JJIEKTPUUECKOTO TOKA). TUTAHWUPOBATH HM3MEPEHUsA, COOMpaTh
AKCIICPUMEHTAIIBHYIO YCTAHOBKY, CJIEMYS MPEIIOKEHHON MHCTPYKIIAA, W
BBIUHCIIATH 3HAUCHUE BEIMUNHEI,

coOJTI0IaTh MpaBWia TEXHUKK 0€30MAaCHOCTH MpHU padoTe ¢ J1adopaTOpHbIM
000pyA0BAHUEM,

XapaKTEepU30BaTh TPHUHIMIB  JCHCTBAA HW3YYEHHBIX MPHOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCaHUA (B TOM YHCIIE:
CHUCTEMa OTOTUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIePMETD,
BOJIBTMETP, CUETYUK DIICKTPUUECKOH SHEPTHH, 3JIEKTPOOCBETUTECIHHBIC
npuOOPHI, HArPEBATEIBHBIE AIEKTPOITPHUOOPHI (MIPUMEPHI), HICKTPHUECKHE
MPEIOXPAHATEITH, EKTPOMArHUT, JIEKTPOABUTATEIH TIOCTOSTHHOTO TOKA),
WCTIOJNTb3YsSl 3HAHWS O CBOWCTBAX (DM3MUECKHUX SIBJICHUN W HEOOXOIUMBIE
(uznueckre 3aKOHOMEPHOCTH

pacmo3HaBaTh TMPOCTHIE TEXHUYECKUE YCTPOWCTBA WM H3MEPHUTEIHHBIE
npuboOpsl  TO CXeMaM M CXEMaTWYHBIM PHUCYHKaM (GKAIKOCTHBIH
TEPMOMETP, TEPMOC, TICHXPOMETP, THUTPOMETP, JBUTATENh BHYTPECHHETO
CTOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTABJATH CXEMBI AJICKTPUUCCKUX



LEMeR ¢ MOCIEA0BATENBHBIM 1 MapaUICIbHBIM COEAUHEHUEM 3JIEMEHTOB,
pasyinuas ycjaoBHbIE 0003HAYECHUS SJIEMEHTOB JICKTPUUECKUX TETICH;
MPUBOAWATH  MPUMEPHl  (HAXoauTh  WHOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIONh30BaHUA (DU3MUCCKUX 3HAHWUH B TIOBCEIHEBHOM
KU3HU JJ19 o0ecrneueHuss 0€30MacHOCTH MpU OOpallleHUu ¢ nMpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHECHUS 3J0POBbSA M COOJIOACHUS
HOPM 3KOJIOTUYECKOr0 MOBEACHUS B OKPYKAIOIIEH Cpeae;

OCYHIIECTBJIATh TOWCK wH(popManuu (PU3HUECKOTO COMCPKAHUS B
UnTepHere, Ha OCHOBE HMMEKOIIMXCA 3HAHUA M NOYyTEM CPABHCHUSA
JOTIOTHUTENTHHBIX ~ MCTOYHWKOB  BHIACIATH  WMH(OpPMAI|io, KOTopas
ABJISIETCS IPOTUBOPEUMBON UK MOXKET OBbITh HEOCTOBEPHOM;
UCIOJIb30BaTh MPH BHIMOTHEHUH YUEOHbBIX 3aJJaHUi HAyYHO--TIOMYJISAPHYIO
JUTEPATypy  (PU3MYECKOTO  COACPIKaHMs, CIPABOYHBIE MaTEPHAIIHI,
pecypcol cetn MHTEpHET, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3oBanusa HHPOPMAITUK U3 OTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKWE YCTHBIE COOOIICHUS,
o6o0mas wHOPMAMIO M3 HECKOJNBKHX HCTOYHHMKOB (PH3MUECKOro
COJCpKAaHUS, B TOM 4YHUCIAE MNYyOJIUYHO TMPEACTABNATh PE3YIbTAThHI
MPOEKTHON WX WCCIIEAOBATEIbCKOW NEATENBHOCTH, PU 3TOM T'PAMOTHO
WCTIONTb30BaTh M3YUYCHHBIM TIOHATHHHBIA ammapar Kypca (usukw,
COMPOBOXAATh BBICTYIJICHUE MPE3EHTALMEN,

MPY  BBIMIOJTHEHUW YYEOHBIX TPOEKTOB W HCCIEAOBAHUH (PU3MUECKUAX
MPOLIECCOB pachpeAcsisTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM 3371a4aMU, CJICINTh 3a BBITIOJTHCHUEM IJIAHA JCHCTBUNA U
KOPPEKTHPOBATh €ro, aJCKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B
JEATEIbHOCTh TPYMIIbI, BBICTPAauBaTh KOMMYHHKATUBHOE B3aUMOJICUCTBHE,
MIPOSIBIISASI TOTOBHOCTD pasperiaTh KOH(IUKTHI.

K xonity o6ydenusa B 9 kjacce npeaMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIAXCS YMEHUH:

WCMOJTb30BATh TOHATHSA. CHCTEMa OTCuéra, MarepualibHas TOYKa,
TPACKTOPHsI, OTHOCHUTEIHBHOCTh MEXAHUYECKOTO ABMXKCHUS, AedopMarius
(ympyras, TJIacTHYECKas), TPEHHE, ICHTPOCTPEMHUTEIHLHOE YCKOPCHHE,
HEBECOMOCTh M TEPETrpy3KH, LEHTP TAKECTH, aOCOMOTHO TBEPIOE TEJO,
IIEHTP TSKECTH TBEPIOTO Tela, PAaBHOBECHE, MEXAHWUUECKUE KOICOaHus 1
BOJIHBI, 3BYK, WH(PA3BYK H YIbTPA3BYK, SJICKTPOMArHUTHBIC BOJIHEI,
ITKajIa 3JEKTPOMArHATHBIX BOJTH, CBET, OJM30PYKOCTh M TaTbHO30PKOCTD,
CIIEKTPBI UCITYCKAHWS W TOTJIONICHUS, aibda-, 0eTa- W raMMa-u3JIydcHHs,
W30TOTIBI, SJCPHAS YHEPTETHKA,



pa3nuyarh SIBJACHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE TPIMOTUHEHHOE
JBIDKCHHE, PaBHOYCKOPEHHOE MPSAMOIMHEHHOE IBMIKCHHE, CBOOOJHOC
MaJICHUE TEJI, PABHOMEPHOE JBHKCHHUE IO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE MBIKCHUE, KOjeOaTeIbHOE NBIDKCHHUE (3aTyXalomue |
BBIHY>KJICHHBIE KOJICOAHWA), PE30OHAHC, BOJHOBOE JBHKCHHUE, OTPAKCHHE
3BYKa, NMPSAMOJIMHEHHOE pacIpOCTpPaHEHUE, OTPAKCHHE W IPEITOMIICHUC
CBETA, MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKEHHUE OEJIOro CBETa B
CIEKTP MW CJIOXKEHHE CHEKTPAJbHBIX I[BETOB, JUCIIEPCHS CBETA,
€CTECTBEHHAsI PaJHOAKTHBHOCTh, BOSHHKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3JTYUCHHS ) TI0 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINX JTaHHOE (PH3HUECKOE SIBJICHHE,

pacIio3HaBaTh MPOSBICHHE HM3YYCHHBIX (DH3WUYSCKHX  SBICHUNW B
OKpyXaromeM Mupe (B TOM 4YHClie (PU3UUECKHAE SBIICHUS B TPHUPOJE:
MIPHJIMBBI U OTJIUBHI, IBMKEHUE IaHeT COJTHEUHOM CUCTEMBI, PEAKTHBHOC
JIBIDKCHHE OJKUBBIX OPTraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMIICTPSICCHUE, CEHCMHYECKHE BOJIHBI, IIYHAMH, /X0, IIBeTa TeIl,
ONTHYECKHE SIBJICHUA B TPHUPOJES, OHMOIIOTHYECKOE JCHCTBHE BHIMMOTO,
yIbTPa(UOIETOBOTO W PEHTTCHOBCKOI'O H3JIYUCHHH, €CTECTBEHHBIN
PaaUOaKTHBHBIN (DOH, KOCMHUYECKHE JIYYH, PaJUOAKTHBHOEC H3IIYUCHHUC
MPUPOJHBIX MHHEPAJOB, JACHCTBHC PAAHOAKTHUBHBIX W3JIYUCHUH Ha
OpPraHW3M YEJIOBEKa), NPH ATOM TEPEBOAWTHh MPAKTHUYECKYIO 3a1ady B
yueOHYIO, BBIJACIATH CYIIECTBEHHBIE CBOMCTBA (TIpW3HAKH) (PH3WUECKHUX
SIBIICHUM

OIMCHIBATh M3yUYCHHBIC CBOHCTBA TENI M (DPU3HUECCKHE SIBJICHUS, MCIOIb3Ys
(uznueckre BETUUYMHBI (CPEOHSAS W MTHOBEHHAs CKOPOCTh Tela TpH
HEPAaBHOMEPHOM JBIDKCHHMHM, YCKOPEHHE, IEpPEMEIISHHE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHWs, CHJIa YIPYTrOCTH, CHJIa TKECTH, YCKOPEHHE
CBOOOJHOI'O TIaJICHHS, BEC TeElla, HMIIYJbC Tella, HMIIYJIbC CHIIBL,
MEXaHWUYecKass padoTa W MOIIHOCTh, ITOTCHIIMAJIbHAS SHEPrus Tela,
MTOJHATOTO HAJ MOBEPXHOCTHIO 3E€MJIM, IMOTSHIIMAJIbHAS SHEPTHsS CKATOU
MPY)KHHBI, KHHETHYCCKAs SHEPrus, IIOJIHAS MEXaHWYECKas DSHEPrus,
MIEPUOJ M YacTOTa KojcOaHWM, [UTHHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENlb NMPEJIOMJICHHS CPEb), TIPH OMMCAHUH
MPaBHJIHO TPaKTOBAaTh (DU3HMUCCKHH CMBICIT HCIIOIb3YEMBIX BEIWYHWH,
o003HAUECHUS W CAWMHUIE (DU3HMUYCCKUX BEIIMYHMH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOITNE JAHHYIO (PH3UUECKYIO BENMUHMHY C APYTHMH BEITUUHHAMM,
CTPOUTH rpapyiki H3yUEHHBIX 3aBUCHMOCTEH (PU3MUCCKHUX BEIIMUHH,
XapaKTepU30BaTh CBOWMCTBA Tell, (DU3MUCCKHE SIBJICHUS W IIPOIECCHI,
WCIIONB3Ys 3aKOH COXPAHCHUSI SHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHUSA,



MPUHIMI  CYMEPIIO3ANIANA  CHJI, TPHUHITUN OTHOCHUTEIbHOCTH [ amwmes,
3aK0oHb HbIOTOHA, 3aKOH COXPaHEHWS WMITYJIbCA, 3aKOHBI OTPAKEHUA U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apAI0BOTO U MACCOBOTO YHCEN
MIPY SIICPHBIX PEAKIAAX, TIPH TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA W 3alHUCHIBATh €T0 MAaTEMATHIECKOE BRIPAKEHHUE,

OOBACHATH (PU3WUYECKHUE TMPOIECCHI M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTYAIlUH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHIABIISTH
MPUYUHHO--CJICICTBEHHbIE  CBSI3M, CTPOUTh OOBSICHEHHWE u3 2-3
JIOTHYECKUX IIIaroB ¢ OMOPOH Ha 2—3 M3YYECHHBIX CBOWCTBA (PM3UUECKHX
ABJICHAN, (PU3UIECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemarh pacyéTHple 3amadd  (OmHparonuecs Ha o cucteMy w3 2-3
ypaBHEHUI ), UCTIOIB3YS 3aKOHBI W (hOPMYJIIBI, CBA3BIBAIOITHE (DU3HUCCKHE
BCJIMUMHBI, HAa OCHOBE aHANM3a YCJIOBHS 3aJadydl 3alHChIBaTh KPAaTKOE
YCIIOBHE, BBIABIIATh HEIOCTAIONINE WA W30BITOUHBIC NTAHHBIC, BRIOMPATh
3aKOHBI ¥ (HOPMYJIBI, HEOOXOAMMBIC ISl PEIICHUS, TTPOBOIUTH PACUETH U
OLICHUBATh PEATMCTHYHOCTh TOJYUYCHHOTO 3HAUEHWUA (HU3HUCCKOU
BCITUUHMHBIL,

pacmo3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXKHO PEMIMTh TPH TOMOITH
(pu3HUeCKMX METOOB, WCIIONB3Ys OMHCAHUE WCCIICTOBAHUA, BBIJCIATDH
MPOBEPAEMOE TPEANONIOKEHNE, OICHABATh TPABWIBHOCTh TOPSAIKA
MPOBENCHUS  WMCCIICMOBAHUSA, JEJaTh  BBIBOJBI, HWHTEPIPETHPOBATH
pe3yNIbTaThl HAOMIOJCHHN W OTBITOB;

MPOBOJUTH  OMBITBI MO HAOMOACHWIO (U3NUECKUX SBJACHUH WM
(uzruecknx CBOWCTB Ten (M3ydeHWe BTOpPOro 3akoHa HpioToOHa, 3akoHA
COXPaHEHUSI HHEPTUH, 3aBUCUMOCTHh TeproAa KoJIeOaHWW MPYKUHHOTO
MasTHAKA OT MacChl TPy3a M >KECTKOCTH TPYKUHBI W HE3aBUCHUMOCTH OT
aMITATY/IBI MaJIbIX KOJICOaHUM, TPAMOJIUHEHHOE pacIIPOCTPaHEHUE CBETA,
pa3aokeHue OENIoro CBETa B CHEKTP, M3YUCHHE CBOWCTB M300PaKCHHS B
MJIOCKOM 3€pKajiec M CBOWCTB M300paXCHHWS TMpeaMeTa B COOMpAroIei
JuH3e, HAOMIOCHUE CIUIONIHBIX W JIMHEWUYATHIX CIEKTPOB HW3TyUCHHS):
CaMOCTOSTENBHO CcOOMpaTh YCTAHOBKY W3 HW30BITOUHOrO Habopa
o0OpyaOBaHMs, ONHUCHIBATH XOJ  OMbITAa ¥  €ro  Pe3yJbTaThl,
(hopMyIIHPOBATH BHIBOIHL,

MPOBOJIUTH TIPA HEOOXOIMMOCTH CEPHIO TIPSMBIX M3MEPCHUMN, OMPEACIsisa
CpemHee 3HAUCHHWE W3MEpPAEMOW BEMWUWHBI ((POKYCHOE PpPaCcCTOSHHC
coOuparomieli  JUH3bI), OOOCHOBBIBATH BBHIOOP cmocoba HW3MEpPEHUs
(M3MEPUTENTHHOTO TPHOOpa);

MPOBOJIUTh  WICCIICIOBAHUE 3aBUCHMOCTEH (DM3WUECKUX BEIMUUH C
HCTIOJTb30BAHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTH IMYTH OT BPEMCHH



PY PaBHOYCKOPEHHOM JBIDKCHWHM O€3 HAuajJbHOW CKOPOCTH, TEPHOIA
KoyieOaHWii MaTeMaTHUEeCKOT0 MAasTHWKA OT JUITMHBI HHUTH, 3aBUCHMOCTH
yrja OTPaKEHUs CBETa OT yIJla MaJCHWA W YIJIa MPEIOMJICHUS OT yria
nmajcHus). TIJITAHUPOBATh HCCIACAOBAHHE, CaMOCTOATEIFHO COOMpaTh
YCTAaHOBKY, (PUKCHpOBATh PpE3YyJbTAThl  TMOJXYYCHHOW 3aBUCHMOCTH
(puznuecknx BENMWYMH B BUAC TaOMWIl W TPapUKOB, MENaTh BBHIBOABI TIO
pe3yNbTaTaM MCCIICOBAHU,

MPOBOJIUTh KOCBEHHBIC W3MEPECHUS (DU3MUECKUX BEIWUWMH (CPEIHSA
CKOPOCTh M YCKOPEHHWE Teja TpPH PaBHOYCKOPCHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOMHOTO TMAACHUA, KECTKOCTh MPYKUHBI, KOd(hdummeHT
TPEHUS CKOJBKCHUS, MEXaHWUeckas padoTa W MOIHOCTh, YacToTa H
nepuos  KoneOaHWi MaTreMaTHYeCKOr0 W TPYKHHHOTO MasSTHHKOB,
ONTHYECKAass CWJa CcoOWparomie JIMH3BI, PaAUOAKTHBHBIN  (DOH):
TUIAHAPOBATh M3MEPEHUS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJTHATH U3MEPEHUA, CICIYys MPEATOKEHHOW WHCTPYKIIMH, BBHIYHCIIATH
3HAUEHUE BEIMYMHBI U aHAJIM3UPOBATH MOIYUCHHBIC PE3YIIbTATHI C YIETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh MpaBWia TEXHUKK 0€30MaCHOCTH MpHU padoTe ¢ J1adopaToOpHbIM
000py0BAHUEM,

pa3auvaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (DU3UUECKUX MOICIICH:
MaTepHalbHasi TOYKa, aOCOMOTHO TBEPJOE TENO, TOUCUHBIH HCTOUYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJENbh aroMa, HYKJIOHHAS
MOJIEJTh aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIMIB  JACHCTBAA HW3YYEHHBIX MNPHOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIIMJOMETP, MATUYMKHA TIOJIOKCHHSA, PACCTOSHWUA W YCKOPEHHS, PpaKera,
AXOJIOT, OYKH, TepUcKor, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETP, KaMmepa BuibCoHA), WCMONB3ysd 3HAHUA O
CBOWCTBAX (M3WUCCKUX SABJICHUA ¥  HEOOXOAUMBIE  (PH3WUECKHE
3aKOHOMEPHOCTH,

HCIIOJTE30BATh CXEMBl M CXEMATHUYHBIC PUCYHKH U3YUCHHBIX TEXHUUECCKUX
YCTPONCTB, M3MEPHUTEIBHBIX NPUOOPOB W TEXHOJOTHUYECKHUX IMPOIECCOB
MPU  PEIICHUN yUeOHO--TIPAKTHUECKUX 3a7ad, ONTHYCCKHE CXEMBI LIS
MOCTPOSHUS N300paKEHNH B TIIOCKOM 3€pKajie M COOMPATOIIEH JIMH3E,
MPUBOAWATHE  TPUMEPHl  (HAaXoauTh  WHOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HWCIONh30BaHUA (DU3MUECKUX 3HAHWHW B TOBCEAHEBHOM
XKU3HU sl oOecrieueHrs 0€30MacHOCTH TIPH OOpallieHu: ¢ MpUOOpaMu |
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHECHHS 30POBbSA H COOIOACHUS
HOPM SKOJIOTHYECKOTO TIOBEACHUS B OKPY>KAIOIICH Cpee;



OCYIIECTBJIATh TOWCK wH(popManuu (PU3HUECKOTO CONACPKAHUS B
HuTtepnete, camocTosaTenbHO (GOpMYTUPYsI TOUCKOBBIA 3aMPOC, HAXOAUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJNYYCHHONH WH(OPMAITMH HAa OCHOBE
VMMEIOIINAXCS 3HAHUHA U JOTIOJTHUTEIBbHBIX HCTOUHHUKOB;

UCIOJIb30BaTh MPH BHIMOJTHEHUH YUEOHbBIX 3aJJaHUi HAyYHO--TIOMYJISPHY IO
TUTEPATYpy  (PU3MYECKOTO  CONMCPIKAHMS, CIPABOYHBIE MaTEPHAIbI,
pecypcol cetn MHTEpHET, BIaaeTs NpuéMaMu KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3oBaHus HHPOPMAITUX U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MUCHbMEHHBIC M YCTHbBIE COOOIICHUS HA OCHOBE
uH(pOPMAITM W3 HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO COMCPIKAHUS,
MyOJIMUHO MPEICTABNIATh PE3YAbTAaThl MPOCKTHON WM MCCIIEI0BATEIbCKON
NEATEIBHOCTA, TPU 3TOM T'PaMOTHO  MCIOJb30BATh  W3YYCHHBIN
MOHATUHHBIA anmapaT HM3ydaeMoro pasnaena (U3NKA W CONMPOBOXKAATH
BBICTYIJICHHE TIpe3eHTalueld ¢ ydéToM OCOOCHHOCTEH ayauTOpHuH
CBEPCTHUKOB.



TEMATUYHECKOE NMNJ1AHNPOBAHWE
9 KJTACC

HaumeHoBaHWe pasgenoB 1 Tem
nporpammb

Ne n/n

Pasgen 1. MexaHU4YecKue ABeHNs
MexaHn4ecKoe ABMXXEHWE M CNoCcobbI ero

11

onuncaHus
12 BsavmogeiicTue Ten
13 3aKOHbI COXpaHeHus

NToro no pasgeny

Pasgen 2. MexaHn4yeckue KonebaHMsA 1 BOJTHbI

2.1 MexaHnyeckme KonebaHus

2.2 MexaHunyeckne BOSMHbI. 3BYK

WToro no pasgeny

Pasgen 3. 9neKTpPoOMarHUTHOE NoJe U 3/IEKTPOMarHUTHbIe BOJHbI

SNeKTpomMarHMTHoe nosne n
3/1IEKTPOMArHUTHbIE BOJIHbI

31

WNToro no pasgeny

Pasgen 4. CBeToBble ABJIEHUSA

Konn4yecTBo 4acos

Bcero

10

20

10

40

15

6

KOHTpONbHbIE
paboTbl

lNMpaKTuyeckune
paboTbl

ONEKTPOHHbIE

(unppoBble)
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41a4a6

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41a4a6

Bubnmnoteka LLOK
httos://m.edsoo.ru/7f41a4a6

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41a4a6

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

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41a4a6



4.1 3aKOHbI pacnpocTpaHeHUs cBeTa
4.2 JInH3b1 M onThYeckne nNpubopb!
4.3 Pa3noxeHne 6en10oro ceeta B CNeKTP

WToro no pasgeny

Pasfen 5. KBaHTOBbIe ABMeHUA

5.1 VicnyckaHue v nornoweHne ceeta aToMoMm
5.2 CTpoeHne aToMHOro agpa
53 FAepHble peakunn

VToro no pasgeny

Pasgen 6. MoBTopnTENbHO-0606LWaOLWLNIA MOAY b

lMoBTOpeHWe 1 0606LLEHNE COAEPXKaHWS

1
0 Kypca m3mnkm 3a 7-9 knacc

WToro no pasgeny

OBLLEE KOJ/IMYECTBO YACOB 110 NPOIrPAMME

17

102

27

Bubnnoteka LLOK
httos://m.edsoo.ru/7f41a4a6

Bubnunoteka LLOK
httos://m.edsoo.ru/7f41a4a6

Bubnmoteka LIOK
httos://m.edsoo.ru/7f41a4a6

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

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6
Bubnunoteka LLOK
httos://m.edsoo.ru/7f41a4a6

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



NOYPOYHOE NMINAHNPOBAHWE

9 KJ/IACC
KonnyectBo yacoB ONEeKTPOHHbIE
Ne aTa ngpoBbIe
Tema ypoka KoHTponbHble  [MpakTuyecKue A Hpp
n/n Bcero n3yyeHus obpasoBaTe/fibHble
paboTbl paboTbl
pecypcsbl
MeXxaHnyeckoe ABMKeHWe. 1
MartepnanbHasa TouKa 04.09.2023
Cucrtema otcyeta. OTHOCUTENBHOCTb 1 Bubnmoteka LIOK
MeXaHN4eCKOro [ABV>XEHWA 04.09.2023  httos://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE MPAMOIMHENHOE 1 Bubnnoteka LLOK
[BUKEHNE 05.09.2023  httos://m.edsoo.ru/ff0ad19a
HepasHOMepHOe NpsMOIMHENHOe
LBkeHve. CpefHsAs U MrTHOBEHHas 1 11.09.2023
CKOpOCTb
MpAMONMHENHOE PaBHOYCKOPEHHOE 1 Bubnnoteka LLOK
[BUXKEHME. Y CKOpeHMe 11.09.2023  httos://m.edsoo.ru/ff0ad8d4
CKOpOCTb NPSMOMHEAHOr0
PaBHOYCKOPEHHOIO ABVKEHUS. 1 12.09.2023
I"pachmk ckopocTu
NabopaTtopHasi paboTa "OnpeaeneHune
YCKOpeHus Tena npu 1 1 Bubnnoteka LLOK
PaBHOYCKOPEHHOM [BVXXEHUN MO 18.09.2023  httos//m.edsoo.ru/ff0adb 18

HaK/MOHHOI naockocTn"

CBobogHoe nageHve Ten. OnbIThbl
ranunes 18.09.2023

PaBHOMEpPHOe ABWXKEHWe Mo 1 Bubnnoteka LLOK



10

14

16

17

19

20

21

OKpY>XHOCTW. lMepunog v vacToTa
obpaleHuns. JInHeiHas 1 yrnosas
CKOpOCTK

LIeHTpOCTpeMuUTENbHOE YCKOPEHe

MepBbIil 3aKkOH HbloTOHa. BekTop
CWbl

BTopoli 3akoH HbloTOHa.
PaBHOAEMCTBYOLLAs cuna

TpeTnii 3aKoH HbOTOHa.
Cynepnosuuusa cun

PelleHue 3aay Ha NpUMeHeHne
3aKOHOB HbloTOHa

Cwuna ynpyroctu. 3akoH 'yka

PelueHue 3afad no Teme «Cuna
ynpyrocTu»

JNabopatopHas paboTa «OnpeseneHune

YKEeCTKOCTU MPY>KUHbI»
Cwvna TpeHus

PeLueHue 3afad no Teme «Cuna
TPeHUs»

NabopaTtopHasi paboTa "OnpeaeneHune
KO3(hprLmeHTa TPEHNSA CKOMbXEHNS"

PelueHue 3aga4 no teme "3aKOHbl
HbroToHa. Cuna ynpyroctu. Cuna
TpeHus"

19.09.2023

25.09.2023

25.09.2023

26.09.2023

02.10.2023

02.10.2023

03.10.2023

09.10.2023

09.10.2023

10.10.2023

09.10.2023

09.10.2023

10.10.2023



22

23

24

25

26

27

28

29

30

31

Cwvina TSKECTU U 3aKOH BCEMUPHOIO
TArOTEHUS. Y CKOpeHue CBOGOAHOTO
nafeHus

YPoK-KOH(pepeHUms "[BuKeHne Ten
BOKPYT rpaBMUTaLMOHHOIO LieHTpa
(ConHeyHas cuctema). Manaktukm"

PelleHne 3agay no teme "Cuna
TAXECTN N 3aKOH BCEMUPHOI0
TAroTeHms"

MepBas KOCMMYECKas CKOPOCTb.
HeBecoMOCTb 1 Meperpysku

PaBHOBeCHe MaTepuanbHON' TOUKM.
ABCONTHO TBEPAOE TENO.
PaBHOBeCKe TBEpLOro Tena c
3aKpenIEHHON' OCbtO BpaLleHNs

MoOMEHT cunbl. LIEHTP THKeCTH

PelueHwue 3aga4 no teme "MoMeHT
cunbl. LleHTp TshkecTn"
MofroToBKa K KOHTPO/IbHOM paboTe
no Teme "MexaHN4YecKoe ABMXKeHNe.
Bsavmogeiicteue Ten"

KoHTposbHasa paboTa no Teme
"MexaHunyeckoe ABUXKEHME.
Bsavmogeiicteue Ten"

Mmnynbe Tena. Mimnynbc cunbl. 3aKOoH

COXpaHeHus umnysnbca. Ynpyroe v
Heyrnpyroe B3aumogencTane

16.10.2023

16.10.2023

17.10.2023

23.10.2023

23.10.2023

24.10.2023

07.11.2023

13.11.2023

13.11.2023

14.11.2023

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0af044

Bubnnoteka LLOK
httos://m.edsoo.ru/ffO0af5f8

Bubnmoteka LIOK
httos://m.edsoo.ru/ff0af33c

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOafe36

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0b02b4

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0b0408

Bubnmoteka LIOK
httos://m.edsoo.ru/ffOb06ec

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOb07fa



32

34

35

36

37

38

39

40

41

42

44

PelueHue 3agay no teme "3akoH
COXpaHeHus nMnynbca'
YPoK-KOH(pepeHUms "PeakTnBHOe
[IBVXXeHWe B Npupoae N TeEXHNKe"

MexaHuueckasi paboTa ¥ MOLLHOCTb

PaboTa Cunbl TAXKECTW, CUMbI
YMpyrocTvi U CU/bl TPEHMA
JNabopatopHas paboTa «OnpeseneHune
paboTbl CWMbI TPEHUSA MPU
PaBHOMEPHOM [IBVDKEHWM Tena ro
FOPW30HTa/IbHOW MOBEPXHOCTU»

CBsi3b 3Heprum n paboTsbl.
MoTeHUnanLHasa aHeprua
KunHeTnyeckas aHeprua. Teopema o
KMHETUYECKOW 3Heprum

3aKOH COXpaHeHUs 3Hepruv B
MeXxaHuKe

JTabopaTopHas paboTa «3yyeHve
3aKOHa COXpaHeHWs SHeprum»
KonebatenibHOe [BMXXEHWE U ero
XapaKTepuCTnKN

3aryxatowme KonebaHms.
BbIHYX/eHHble KonebaHus. Pe3oHaHC
MatemaTnyecKnin 1 NPY>KNHHBbIN
MasTHUKN

Ypok-uccnegosaHune «3aBUCUMOCTb
nepuopaa KonebaHuin 0T XXECTKOCTU

20.11.2023

20.11.2023

21.11.2023

27.11.2023

27.11.2023

28.11.2023

04.12.2023

04.12.2023

05.12.2023

11.12.2023

11.12.2023

12.12.2023

18.12.2023



45

46

47

48

49

50

o1

52

MNPY>XUHbI N MacCbl Ipy3a»

MpeBpalLieHVie SHeprv npu
MEXaHNYECKUX KONeBaHUsX

NabopaTtopHasi paboTta «OnpeaeneHune
4acToTbl U Nepuoga KonebaHwii
NPY>XMHHOT0 MasiTHUKa»

JNabopatopHas paboTa «lpoBepka
HEe3aB1CUMOCTY Neproja KonebaHui
rpysa, NOABELLUEHHOrO K HUTK, OT
MaccCbl rpysa»

MexaHunyeckume BonHbI. CBOMCTBA
MeXaHN4YecKux BO/H. [pofosbHbIE 1
MonepeyHbIe BOMHbI
YPoK-KOH(pepeHUms "MexaHnyeckune
BO/IHbI B TBEPLOM Tene.
Celicmuyeckve BOMHbI"

3BYK. PacnpocTpaHeHue 1 oTpaxeHue
3BYyKa

Ypok-uccnegosaHve "HabnwogeHue
3aBMCUMOCTW BbICOTbI 3BYKa OT
YyacToTbl"

["POMKOCTb 3BYKa U BbICOTa TOHA.
AKYCTNYECKNIA pe30HaHC
YPOK-KOH(hepeHUma "YnbTpassykK u
NH(pa3ByK B NpUpoae 1 TEXHNKe"
MoaroToBKa K KOHTPO/IbHOW paboTe
no Teme "3aKOHbl COXpaHEHUS.
MexaHu4yeckue KonebaHus 1 BOSHbI"

18.12.2023

19.12.2023

25.12.2023

25.12.2023

26.12.2023

15.01.2024

15.01.2024

16.01.2024

22.01.2024

22.01.2024

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOblaec

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0b197a

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOb21fe

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOb23ca

Bubnunoteka LLOK
httos://m.edsoo.ru/ff0b25f0



95

56

57

58

59

60

61

62

64

KoHTposibHas paboTa no teme
""3aKOHbl COXpaHeHns.MexaHn4yeckme
KoniebaHus 1 BO/HbI"

DNeKTpoMarHUTHoe rore.
ANeKTPOMarHUTHbIE BOJTHbI

CBOIACTBa 3M1EKTPOMArHUTHbIX BO/H

YpoK-KoH(pepeHuusa "LLkana
3N1eKTPOMarHUTHbIX BOJTH.
icnonb3oBaHWe 3/1eKTPOMarHATHbIX
BOJIH A/151 COTOBOW CBA3M"

Ypok-uccnegosaHune "3yyeHue
CBOWCTB 3/1EKTPOMarHUTHbIX BOJH C
MOMOLLIbKO MOGUNBHOIO TenegoHa"

PeLleHVe 3a1a4 Ha onpefeneHue
YaCTOTbI W ANINHbI 3EKTPOMArHUTHOA
BO/IHbI

ANeKTpoMarHuTHaa nNpupoa ceera.
CkopocTb cBeTa. BonHOBbIE CBOMCTBA
cBeTa

cTouHmKK ceeTa. MpsimonnHeinHoe
pacnpocTpaHeHne ceeTa. 3aTMeHNA
ConHua un SyHbl

3aKOoH OTpaXkeHWsa cBeTa. 3epkana.
PelueHWe 3aa4a4 Ha NPUMeHeHne
3aKOHa OTpaXKeHus ceeTa
MpenomneHne ceeta. 3aKoH
npenomM/eHnsa ceeta

23.01.2024

29.01.2024

29.01.2024

30.01.2024

05.02.2024

05.02.2024

06.02.2024

12.02.2024

12.02.2024

13.02.2024

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOb2abe

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0b2fe6

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOb2c6c

Bubnunoteka LLOK
httos://m.edsoo.ru/ffOb31d0

Bubnnoteka LLOK
httos://m.edsoo.ru/ff0b3658

Bubnmnoteka LLOK
httos://m.edsoo.ru/ff0b38c4

Bubnnoteka LLOK
httos://m.edsoo.ru/ffOb3aea



65

66

67

68

69

70

71

72

73

74

[MonHoe BHYTpeHHee OTpaKeHne
cBeTa. cnonb3oBaHWe MnosiHoro
BHYTPEHHEro oTpaxeHus B
OMTMYECKNX CBETOBOAAX

NabopaTtopHas paboTa
"MccnepgoBaHye 3aBUCUMOCTHY yrna
NpesioM/IeHNa CBETOBOIO flyya OT yrna
nageHna Ha rpaHuue "Bo3gyx-
cTekno™"

YpoK-KoH(epeHums "lcnonb3oBaHme
MOSIHOr0 BHYTPEHHEro OTPaXKeHUs:
CBETOBO/bl, OMTUKOBO/IOKOHHAA
CBA3bL"

JInH3bl. OnTrYeckasa cuia NnH3bI

IMocTpoeHne N306paXkKeHnin B NNH3aX

JNabopatopHas paboTa "OnpeaeneHue
(hOKYCHOr0 pacCTOSIHMS U OMTUYECKOIA
CUnbl cobuparoLeit NMMH3bI"

YpOoK-KOH(hepeHumsa "OnTunyeckme
NMH30BblEe NPUGOPBLI™

["n1a3 KakK onTuyeckasa cucrema.
3peHne

YpOoK-KOH(hepeHuusa "edeKkTobl
3peHud. Kak coxpaHuTb 3peHue"

Pa3noxeHune 6eoro ceeta B CNeKTp.
OnbITbl HbloTOHa. CnoXeHne

19.02.2024

19.02.2024

20.02.2024

26.02.2024

26.02.2024

27.02.2024

04.03.2024

04.03.2024

05.03.2024

11.03.2024

Bubnmoteka LIOK
https://m.edsoo.ru/ff0b3c5c

Bubnunoteka LLOK
https://m.edsoo.ru/ffOb3f2c

Bubnnoteka LLOK
https://m.edsoo.ru/ffOb444a

Bubnmoteka LIOK
https://m.edsoo.ru/ff0b4206

Bubnnoteka LLOK
https://m.edsoo.ru/ffOcOa7e

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b4684

Bubnnoteka LLOK
https://m.edsoo.ru/ff0cOf4c



75

76

77

78

79

80

81

82

84

85

CreKTpa/ibHbIX LBeToB. [ucnepcus
cBeTa

NabopatopHas paboTa "OnbITbl NO
pa3fnoXkeHuo 6enoro Ceeta B CNEKTP U
BOCMPUATUIO LiBETA NPEAMETOB NPU KX
Hab/loAeHNN Yepes LIBETOBbIE
unbTpbI"

YPpoK-npakTnkym "BonHoBble
CBOICTBA CBeTa: Ancrepcus,
NHTEpdepeHLms 1 Audpakums”
OnbITbl Pe3epdopaa v nnaHeTapHas
MOAeNb atoma

Moctynatbl bopa. Mogens atoma
bopa

VicnyckaHue 1 nornoLleHne cBeTa
atoMoM. KBaHTbl. JInHeinvaTble
CNeKTpbI

YpoK-npakTukym "HabnogeHuve
CMNEKTPOB UCNyCKaHNA"

Pay0aKT1BHOCTb 1 €€ BUfpbI

CTpoeHune aToMHOro Aapa. Hyk/1oHHas
MOZeflb

PafnoaKTMBHbIe npeBpaLleHus.
M30TOonbl

PeLueHne 3afa4y Mo Teme:
"PafinoakTvBHble npespaleHns”

Mepuog nonypacnaga

11.03.2024

12.03.2024

18.03.2024

18.03.2024

19.03.2024

01.04.2024

01.04.2024

02.04.2024

08.04.2024

08.04.2024

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cOe2a

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c12a8

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc144c

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c1550

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c1672

Bubnnoteka LLOK
https://m.edsoo.ru/ffOc18ac

Bubnunoteka LLOK
https://m.edsoo.ru/ff0clal4

Bubnnoteka LLOK
https://m.edsoo.ru/ff0clbda



86

87

88

89

90

91

92

93

9%

YpoK-KOH(epeHLMs "PagnoakTuBHbIE
N3yYeHNsa B NpMpose, MeanuuHe,
TEXHUKe"

ALepHble peakumn. 3aKoHbI
COXpaHeHns 3apsaL0BOro M MaccoBoro
yucen

JHeprug cBA3n aToMHbIX Aaep. Cea3sb
Macchl 1 3Heprum

PelleHue 3agay no teme "HAaepHole
peakummn"

PeakLn cuHTe3a 1 feneHus aaep.
MIcTouHUKM aHeprumn ConHua v 3BE34
YPOK-KOH(pepeHums "AnepHas
aHepreTuka. [enicTeuns
PaAM0aKTUBHBIX U3/TyYeHWIA Ha XXMBble
opraHu3mbl"

MofroToBKa K KOHTPO/IbHOM paboTe
no Teme "3NeKTpOMarHUTHOE rore.
SNEKTPOMArHUTHbIE BOJHbI.
KBaHTOBbIe AB/EHMA"

KoHTposnbHasa paboTa rno Teme
"neKTpoMarH1THOe rnone.
SNeKTPOMarHUTHbIE BOSHbI.
KBaHTOBbIe ABNeHMA"

MoBTOpEHNe, 06006LLEHNE.

JNabopaTopHble paboThl MO Kypey
"B3aumopeincTaue Ten"

09.04.2024

15.04.2024

15.04.2024

16.04.2024

22.04.2024

22.04.2024

23.04.2024

29.04.2024

29.04.2024

30.04.2024

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c2126

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c1c58

Bubnnoteka LLOK
https://m.edsoo.ru/ffOcld7a

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c1e88

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c223e

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c245a



95

96

97

98

99

100

101

102

MoBTOpPEHUNE, 0606LLEHME. PelleHme
pacyYeTHbIX Y KayeCTBEHHbIX 334a4 No
Teme "Tennosble npouecchbl”

lMoBTOpEHNe, 0606LeHMe. PelleHye
pacyeTHbIX Y Ka4eCTBEHHbIX 3afa4 Mo

vy

Teme "KI1/ Tennosbix asurarenen

lMoBTOpEHNe, 0606LeHMe. PelleHre
PacYeTHbIX 1 KaueCTBEHHbIX 3aaa4 Nno
Teme "KI1/ 3anekTpoycTaHOBOK"

lMoBTOpPEHNE, 0600LLEHNE.
JNabopaTopHble paboThkl MO Kypcy
"CBeT0Bble ABNeHns"

MoBTOpEHNe, 0606L1eHMe. PaboTa ¢
TeKCTaMu no Teme "3aKOHbl
COXPaHEHUs B MeXaHnKe"

lMoBTOpeHNe, 0606LeHMe. PaboTa ¢
TekcTamu no teme "KonebaHusa u
BO/HbI"

MoBTOpEHNe, 0606L1eHMe. PaboTa ¢
TekcTamu no Teme "CBeTOBbIE
ABneHns"

lMoBTOpeHMe, 0606LleHMe. PaboTa ¢

TekcTamu no teme "KBaHTOBas n
saepHas usnka'™

OBLLEE KOJ/IMYECTBO YACOB I10
NMPOIrPAMME

102

27

06.05.2024

06.05.2024

07.05.2024

13.05.2024

13.05.2024

14.05.2024

20.05.2024

20.05.2024

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2572

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c2a22

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c2b30

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c2c52

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2d6a

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2e82

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c3044



YUEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YUEHUKA

» Ousmka: 7-# knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepermkun .M.,
HranoB A.U., Akimonepuoe o6imectBo «HM3narenscTBo «lIpocBemienne»

» Ousuka: 8- knacc: 6a30BBINA ypoBeHb: yueOHuK, 8 kimace/ [lepprmkun .
M., UBanos A. U., AkimmonepHoe o01ectBo «M3marenbcTBo «lIpocperienne
» Ousuka: 9-it knace: 6a30BBINA ypoBeHb: YueOHuK, 9 kimacc/ [leprprmkun .
M., I'ytauk E. M., UBanoB A. 1., [letpoBa M. A., AkiinonepHoe 00IIECTBO

«MznarenscTBO «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B %2298
%22%5D%2C%?22schoolClassIds%22%3A%229%22

https://lesson.edu.ru/03/09
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