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MOSACHUTEJBHASA 3AIIKNCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMNpaBlIeHO HAa (QOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaromuxcsi M OpPraHu3alyi0 H3y4YeHHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O00y4YeHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHusl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
M3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUI U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 y4eOHOMY TIPEIMETY.

®duzrka SABISETCS CHUCTEMOOOpA3YyIOIIMM JUIsl  €CTECTBEHHO-HAY4YHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUA, TO €CTh CII0C00Aa MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHON TPaMOTHOCTU U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CICAYIOIIMMU KOMIIETCHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

¢ Hay4dHO OOBSICHSITH SABJICHUA,
® OLCHUBATH U IOHUMATH 0COOEHHOCTH HAay4YHOT'O UCCIICIOBAHH,
® MUHTCPIPCTUPOBATH AJAHHBIC W HCIIOJIb30BATb HAYYHBIC JOKA3aTCIbCTBA IJIA

MOJIYYCHUSA BBIBOOOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusmka» B
oOpa3zoBaTenbHBIX oOpranuzanusx Poccuiickoit ®Denepanuu, peanu3yOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean uzyuyenus pusuku:

e npuoOpeTeHUEe HHTEpeca W CTPEMIICHHS OOYYarolIMXCS K HAaydYHOMY H3y4YCHUIO
HPUPOIBI, PA3BUTHE MX HHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEICTABICHHH O HAaydyHOM METOJe TMO3HaHMI | (opMHUpOBaHHE
MCCIIEI0BATEIBCKOTO OTHOILICHUS K OKPYKAIOIIMM SIBIICHHSIM;

¢ (opmHpoBaHHE HAYYHOTO MUPOBO33PEHUSI KaK Pe3yJbTaTa H3y4YeHHS OCHOB CTPOCHUS
MaTepun U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

¢ (opmupoBaHHE NPEICTABICHUI O POJIU (BU3UKH VIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHIA;

e pa3BUTHC NPEJACTABICHUII O BO3MOXHBIX cdepax Oyaymei mnpodeccrnoHanbHOI
NESATENbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOATOTOBKA K JalbHEHMIIEMY OOy4YEHHUIO B
3TOM HAaIPaBJICHHU.

JlocTikeHue >TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

e npuoOpeTeHUE 3HAaHW O JUCKPETHOM CTPOCHHH BEIIECTBAa, O MEXaHHUYCCKHUX,
TCIIJIOBBIX, JICKTPUICCKNUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX,

e [puUOOpETEHHE YMEHUH OIUChIBaTh U OOBSICHATH (PU3MYECKHUE SBICHUS C
HCITOJIb30BAHUCM ITOJTYUCHHBIX 3HaHI/II71;

® OCBOCHHC MCTOJOB PCIICHUA HpOCTGﬁHIHX paCTIéTHBIX 3aa4 C HCIIOJIb30BAaHUECM
(PPISI/I‘-IGCKI/IX MOHCHGﬁ, TBOPYCCKUX U IPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4,

® PAa3BUTHUC YMeHI/Iﬁ Ha6J'IIO)IaTI) MNPpUPOJHBIC ABJICHUSA W  BBINIOJHATH  OIIBITHI,
1abopaTopHble pabOThl W AKCIEPUMEHTATBHBIC HCCICIOBAHHS C HCIIOIb30BAHHEM
U3MEPUTENBbHBIX MPUOOPOB;

e ocBocHHE MPHUEMOB PaboThl ¢ MH(pOpMaIeil (PU3nIecKoro cojepKaHus, BKIIOYAs
UH(GOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHHSIX (U3UKH, aHaU3 M KPUTHYECKOE
OlICHMBaHUE UH(POPMALIUU;

® 3HAKOMCTBO cO cdepaMu TPOPECCHOHATBHON NE€ATEIbHOCTU, CBS3aHHBIMU C
(bHSHKOﬁ, N COBPEMCHHBIMHU TCXHOJOIUsAMHW, OCHOBAHHBIMH Ha JOCTHMIKCHUAX
¢u3nvecKoit HAyKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus OTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIeNi0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[Ipennaraemsiii B mporpamme 1o (pu3uke rnepedeHn J1adopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATENbHBIA XapakTep, YYUTEIb JIeJaeT BBIOOP
MPOBENCHUsI JTA0OPATOPHBIX Pa0OT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
OCOOCHHOCTEM  OOydYaroluXcs, CIUCKA  DKCIEPUMEHTAIBHBIX  3aJaHUM,
IpeajiaraéMbIX B paMKax OCHOBHOT'O FOCYAapCTBEHHOTO 3K3aMeHa 1o (pus3uke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHbL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arlOT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apiieHus. Onucanne pU3NIECKUX SBJICHUN ¢ IOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHnWYecKue, TEIJIOBbIe, JJICKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. @uznyeckue npuOOpPHl U NPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopusie pabomul u onvimel.

Onpenenenue UeHbl JeJIeHUs IKaIbl U3MEPUTEIBHOTO MPUOOpa.
N3mepeHne pacCcTOSHUN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TeTa.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

W3mepeHne temneparypbl IpU IMOMOILIM KUIAKOCTHOIO TEPMOMETpa M
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBenenue uccienoBaHus 10 MPOBEPKE TMIIOTE3bl: NAIBHOCTH ITOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOJIbIlle BhICOTA

LA e

IyCKa.
Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CTpOCHI/Ie BCUICCTBA: 4aTOMbI W  MOJICKYJIbI, HX Pa3MCpPBLI. OHBITBI,
AOKa3bIBAOIIUC JTUCKPCTHOC CTPOCHUC BCIICCTBA.



JBmxenne yactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHSI YacTHI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmroneHue OpOyHOBCKOTO JABMKEHHUS.

2. Habmonenue nuddysuun.

3. HaGmonenue  siBneHuid,  OOBACHAIOIIMXCS  NPUTSDKEHUEM WK
OTTaJKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OmeHka JguaMeTpa aroMa METOAOM pSAoB (C  HCIONIB30BAaHUEM
dbotorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue u B3auMoAeCTBHE TeJl.

Mexannueckoe IBW)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHssi CKOPOCTh MPH HEPAaBHOMEPHOM JABUXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKCHHUSL.

SlBnenne unHepuMM. 3aKOH HMHEpUMHU. B3auMOAENCTBHE TeNl KAaK NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE
o0BnEMa BelecTna.

Cuita Kak XapakTepucTHKa B3auMoAeucTBUs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTr. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. Ha6J'IIO,Z[CHI/I€ MEXaHHNYECCKOI'0O ABMXXCHUA TCIIA.



H3mepenne ckopocTy IpsIMOIMHEMHOTO ABHXKEHUS.
HabGnronenue siBeHUs] HHEPLIMH.

Habmroienue n3MeHeHs] CKOPOCTHU TIPH B3aUMOICHCTBUH TETI.
CpaBHEHHME Macc MO B3aUMOJICHCTBUIO TEJL.

CrnosxeHue cujl, HalpaBJIEHHbIX 110 OAHON IPSIMOM.

o vk~ w N

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBMKEHUS (LIapUKa B KHUJIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS U TaK Jajee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM MIapuKa 10
HAKJIOHHOU INTIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TENA.

4. OmnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh paCTsLKEHHS (Iedopmanun)
HPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OmBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

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

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHUMOCTh JaBJIEHHUA raza oT oObéma, TemmepaTypsl. [lepemaua mnaBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackamd. [IHeBmMaTmueckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['mapoctaTtudeckuit
napanokc. Coolaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emuin u atmocepHoe naBieHue. [IpuyuHBI CylECTBOBaHUS
BO3yIIHONW 000si0ouku 3emiu. OmnbiT Toppuuennmu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EpPHOTO TABJICHHUS.

JlelicTBre XKUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPATypPHI.
[Iepenaua naBieHUS KUJIKOCTHIO U Fa30M.
Coobmiaromuyecst COCy/Ibl.

['mapaBauyueckuu mpecc.

[IposiBnenune necTBrsi aTMOC(EPHOTO JABICHUS.

vk W



6. 3aBUCHMOCTH BBITAIKUBAIONICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJIa U INIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJIIKMBAIOIIECH CHJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcIioBHME IUIaBaHMS TE: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOIIICHHUS TUIOTHOCTEH Tella U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa OTPpyKEHHOH B
XKUIKOCTh YaCTH TEJa.

2. OmnpeneneHue  BBITAIKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, AEHCTBYIONIEH Ha TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30HOABEMHOCTH.

Pa3zgea 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS  DHEPTHS.
[IpeBpalieHre OTHOTO BH/IA MEXAaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHXKEHUU Teja
10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue ycioBUM paBHOBECHS phlyara.



3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.
4. V3yuyeHne 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPTUM.

8 KVIACC
Paznea 6. TensioBble siBJICHHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopusie Tena. OObICHEHHE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYIAPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILIONPOBOJIHOCTh, KOHBEKIIUS, U3IyYCHHUE.

KonunuectBo Temnotel. YaenbHas TEMIO0EMKOCTh BelleCTBa. TemaooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUS.

BrnaxHocTts BO3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble ABUTATENN U 3alIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

HaOGmronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaOmronenne SsBjieHU cCMaYMBaHUs M KAITMJIIPHBIX SIBJICHUM.
Hab0mroieare TemioBoro pacimpeHus Ted.

A

W3meHenue naBieHWs Ta3a MpU M3MEHEHHH 00BhEMA M HArPEBaHWM WA
OXJIAXKJCHUU.

6. IIpaBuna usmepeHus remMnepaTypsl.

7. Buael Tenonepenayu.



8. OxjaxaeHue mpy COBEPIICHUH PAOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIJIAMH.
10. CpaBHEHME TEIIIOEMKOCTEN PA3JIMUHBIX BEIIECTB.

11. HaOmronenne KuneHus.

12. HabnrogeHnune mocTosHCTBa TEMIIEpaTyphl IPH TIJIaBJICHUH.
13. Mojaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OmnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U
TBEPIBIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OaJTOHE IINPULA.
OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HabGmionenuve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tela B pe3yibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWUU XOJOJHON H
ropst4er BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJIHHIPOM.

10. OnpeniesieHne yAeIbHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoiiecca UCIapeHus..

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro nods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpPSKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajlieNibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DIEeKTPUYECKUE 1IETIH U TTOTPEOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  INOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nojie. MarautHoe 1oJjie 3eMJIM M €ro 3Ha4YeHUE IS )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumenenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO TI0JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIeKTpOoreHeparop. Cnoco0b1 MOJTYYCHUS AJIEKTPUYECKOMN SHEPTUM.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHU.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DNeKTpoCcTaTHUEeCKast HHAYKIHUS.
3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOHUKH U AUBJIECKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHMKH TTOCTOSSHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPSKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJI0COB MAarHUTA.
. MozienrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
. OnbIT Dpcrena.
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20
21
22
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. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS JIEKTPOMArHUTHON UHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIUOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

. DNEKTpOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU
CONPUKOCHOBEHUH.

HccnmenoBanne JEUCTBUSA  DJIEKTPUYECKOIO IIOJISI HA IPOBOJHUKHA U
JUDJIEKTPHKH.

CO6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH TOCTOSTHHOTO TOKA.
W3mepeHne u peryJImpoBaHue CUIIbI TOKA.

W3mepeHne n peryJmpoBaHNue HANIPSIKEHUS.

HccenenoBanyre 3aBUCUMOCTH CWIIBI TOKA, HAYINETO 4e€pe3 pe3ucrop, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPUYECKOTO
CONPOTHUBJIEHUSI INPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TONEPEYHOrO
CEYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Ui CWIBI TOKa IPU IAPAJUIETBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIAECISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YEpe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00OBbEIMHCHUU U Pa3/ICTICHUH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmosnHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprus CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.



o vk~ w

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3mepeHne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUKEHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>KEHHS TeJla IO OKPY>KHOCTH.

HabmtoieHue MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCUTEJIBHO KaOMHEeTa (PU3UKHU.

3aBHUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Teja M JIEWCTBYIOIIEH HA HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHHUH Teja NOJ IEVCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JBHXKEHHH 0e€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAaJIbHOTO JABJICHHUS.

Onpenenenue kodhuieHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.



9. OmpeneneHne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU30HTAIEHON TTOBEPXHOCTH.

10. Onpenenenrie  pabOTHl CWIBl  YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOBUYKHOTO U TIOJIBHYKHOTO OJIOKOB.

11. I3y4eHune 3aKOoHa COXPAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUu MPH KOJIeOATETHLHOM JIBHKEHHH.

3aryxaomue — konebanus.  BbpiHyXkzaeHHble — KojeOaHusa.  Pe3zoHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue kosieO0aHWi T 104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HaHCa.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

o Uk~ w N

Jlabopamopusie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHoJia KOJIeOAHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJeOaHUM MPYyKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHMOCTH TIepHoJia KoieOaHuii Tpy3a, TMOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.



6. OmbITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh TepuoAa  KoJebaHui
INPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

3JI€KTpOM2lI‘HHTHO€ I10JIC. SHCKTPOMaI‘HHTHBIG BOJIHBI. CpoiicTBa
QJICKTPOMAIrHUTHBIX BOJIH. Ilxana QJICKTPOMAIrduTHBIX BOJIH. Hcnonp3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

OnekTpoMmaruuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBEBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO
tenedoHa.

Pasznea 11. CBeToBbI€e IBJICHUS.

JlyueBass  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsmosmmHenHOe
pacrnpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. Ilmockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHuss cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. VCrosb30BaHUE TMOJHOTO BHYTPEHHETO OTPaXKCHHS B
ONTUYECKUXCBETOBOAX.

Jlunza. Xom gydueir B JsmH3e. OnrThueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Teyeckona. ['Ja3 kak onrTuyeckas cuctema. bim3opykocTe u
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CHEKTpalIbHBIX IBETOB. Jrciepcust cBeTa.

Hemoncmpauuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

2
3. Ilomyuyenue n3o06pa>keHUil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
4. IlpenomiieHue cgera.



5. OnTuyeckuil CBETOBO/I.

6. Xoj Jydeil B coOuparonieit JuH3e.

7. XoJz ydel B pacCEUBAIOLIEN JIMH3E.

8. ITlomyueHue H300pakeHHI ¢ MOMOIIBIO JIMH3.

9. Ilpunuun nefictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mopmens rnasa.

11. Paznoxenue 0eoro cBeta B CIEKTP.

12. [Tomydyenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnepgoBaHue 3aBUCMMOCTH yria OTPAKEHHUsS CBETOBOTO Jiydya OT YIUIa
najeHusl.

2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIICHUSI CBETOBOTO Jiyya OT yrIjia
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyuyeHune M300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHUYECKOM CHIIbI cCOOMparomei
JVH3BIL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CIEKTP.

7. OOBITBI TIO BOCTIPUATHIO IIBETa MPEAMETOB NMPHU WX HAOTIOACHUM dYepe3
L[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaiieHus. llepuon nonypacnaga aTOMHBIX sAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsS0BOTO U MAacCOBOIO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl W SHEpru. Peakuuu CUHTE3a U
nenenus aaep. ctounuku snepruv CosHIA U 3BE3.

Snepnas sHepreTuka. JleMCTBUS PagUOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpauuu.

1. CnexTpbl U3Ty4EeHUS U TIOTJIOLICHMUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.



6. Permcrpanus n3nydeHus: NpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIuIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKoB: M3MEPEHUE DHEPTUU YACTHUIBI MO TOPMO3HOMY
nyTtu (1o poTtorpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTETHEHO--0000IIAIONTUI MOY/Ib IPEIHA3HAYCH JIJI CHCTEMAaTH3aIH
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYCHUH BCETO Kypca QU3HMKH, a TAaKKe JJII TMTOATOTOBKHU K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMEHY Mo ¢U3UKEe Ui O0O0ydaromnuxcs,
BBIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipu M3y4eHUN TAaHHOTO MOJIYJISA PEaTU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
NEATETLHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS AOCTIIKEHUE MPEAMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJIbTaTOB  oOydeHus, (GOpMHpPYETCS
€CTEeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICIOBAHMS
SBJICHUN TPHUPOJLI W TEXHUKH, OBJAJACHUE YMCHHUSMH OOBICHATH (PU3MUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3a7add, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAbHBIC.

[IpyHIMTHMATBHO JIEATEIIBHOCTHBIM XapaKTep MaHHOTO pasjeiia peaau3yercs
32 cuéT TOro, 4YTo OOyYaroIIMecs BBIMOJHAIOT 33JlaHus, B KOTOPBIX UM
npearaeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH pacrmo3HaBaThb M HAYYHO OOBSICHATH
bu3nYecKue ABICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HU;

WCIIOJIb30BaTh HAYYHBIC METOABI UCCISAOBAHUS (PU3UUECKUX SBICHUMN, B TOM
YUCJIC VI MPOBEPKHU THIIOTE3 U MOTYUYSHHS TECOPETHUESCKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BaXXHBIX JTOCTMIKCHHH COBPEMCHHBIX
TEXHOJIOTHA, HaIpUMep, TPAKTUICCKOTO UCIIOIh30BAHUS Pa3IMYHBIX HCTOYHUKOB
DHEPTrUY Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIIOB
SHEPIUH.

®opMmbl yuyera padouyeid mporpammbl BocnuTanusi. Moayiaps «llIkoabHbIH
YPOK».

Peanuzanms MIKOJbHBIMU neaaroraMm BOCIHHUTATCIIBHOIO ITOTCHIHAJA YPOKa
IpeamnojgaracT CICayromiee.



® ycmauogieHue 00BePUMENbHbIX OMHOWEHUL Medcoy yuumenem U e2o
VUEHUKAMU, CHOCOOCMBYIOWUX NOZUMUBHOMY BOCHPUSMUIO YUAUUMUCS
mpebosanull U NPocbO yuumens, NPUGIEYEHUI0 UX GHUMAHUSA K
oocyacoaeMoll Ha ypoKke UHGoOpMayuu, aKkmueu3ayuy ux no3HABAMENbHOLL
oesmenbHoCmu,

® 100yHCcOeHUEe WKOIBHUKOB COONI00amb HA YpoKe 00wWenpunsmosie HOPMbl
noeedenus, npasuia  obwjeHus co cmapwumu  (yduumensimu) u
CBEPCMHUKAMU  (WKOJIbHUKAMU), HNPUHYUNLL  Y4eOHOU OUCYUNIUHbL U
CaMooOpeanu3ayul;

® npugnedeHue GHUMAHUSA WKOJIbHUKOS K YEHHOCHMHOMY ACNeKmy U3ydaemvlx
Ha YpOKax A6IeHUl, Op2aHu3ayus ux pabomsl C NOAYHAEeMOU HA YpoKe
COYUANILHO 3HAYUMOU UHGOpMayuel — UHUYUUPOBAHUE ee 00CYHCOeHUs,
8bICKA3bIGAHUS YUAUWUMUCS C80€20 MHEHUs NO ee No8oody, 6blpabomKu
C80€20 K Hell OMHOWEHUSL,

® LICNOIb308aHUe BOCIHUTATEIBHBIX BO3MOXKHOCTCH COJEP)KaHUS ydeOHOTro
mpeaMera d4epe3 JCMOHCTPAIMIO JIETSAM IPUMEPOB  OTBETCTBEHHOTO,
IPaXKTaHCKOTO MIOBEIACHHUS, MIPOSIBIICHUS YEIIOBEKOITIOOHS u
T00pOCEepACYHOCTH, dYepe3 I0J00p COOTBETCTBYIONIUX TEKCTOB JIS
YTCHUS, 33J1a4 JUISl PEIICHUS, MPOOJIEMHBIX CUTYaIlMi IS OOCYKICHUS B
KJ1acce;

® ipuUMeHeHUe Ha YpPOoKe UHMEPAKMUBHbIX (GopM pabomvl  yuauuxcs.
UHMEIEKMY ATIbHBIX UD, CIUMYIUPYIOWUX NO3HABAMENbHYI0 MOMUBAYUIO
WKONILHUKOB, OUCKYCCUll, Komopble O0aom YUawumcsi B03MOICHOCD
npuobpecmu onvlm 6e0eHus KOHCMPYKMUBHO20 Ouanoed, 2pynnosot
pabomul unu pabomsl 8 napax, Komopwvie y4ar HIKOJIbHHUKOB KOMaHIHOU
paboTe ¥ B3aUMOJACHCTBUIO C IPYTUMHU JI€ThbMU;

® BKJIIOUEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPhIE MOMOTAIOT MOAAEPKATh
MOTHBAIIMIO JETEH K IOJIYYCHUIO 3HAHWM, HaJaXKHBAHUIO ITO3WTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHWH B KJacce, IOMOTAIOT yCTaHOBJICHUIO
n00poxkenaTeIpHON aTMOc(ephl BO BpeMsl YpOKa,

® OpearHu3ayu W@@CWZGG MOMUBUPOBAHHBIX U apydupoeaHHblx yuaujuxcs Hao
ux Heycnesarowumu OOHOKJZCZCCHMK(ZMM, darou;eeo WKOJIbHUKAM COUUATIbHO
SHAYUMBbIL ONbIM compydﬁuqecmea U 83AUMHOL nomowu,

® UHUYUUPOBAHUE U  NOOOEPHCKA  UCCe008AMENbCKOU  OessmelbHOCHU
WKOIbHUKOB 8 PAMKAX pPeanu3ayuu uUmu UHOUBUOYAIbHLIX U 2PYNNOBbIX
UCCTIe008AMENLCKUX NPOEKMO8, YMO OdCM UWKOIbHUKAM B03MOICHOCD
npuobpecmu  HABbIK  CAMOCMOSAMENLHO20  PeUleHUss Meopemuieckoll
npooemMbl, HABbIK 2eHEPUPOBAHUS U OQOPMIEHUST COOCMBEHHBIX UOel,



HABBIK YBANCUMETbHO20 OMHOWEHUS K YYHCUM UOeIM, ODOPMAEHHbIM 8
pabomax Opyeux ucciredogameell, HABLIK NYOIUUHO20 BbICHYNIEHUS.
nepeo ayoumopuei, apeymeHmuposaHus U OMCMAUBAHU CB0el MOYKU
3penusL.

IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbraTe uzydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O 00I11IeT0 00pa30oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) maTpMoTH4YEeCKOr0 BOCIMTAHUA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
bu3ruecKol HayKu;

— [IEHHOCTHOE OTHONIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJACHUHU 00IIECTBEHHO3HAYNMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN
busuKy;

— OCO3HaHUE€ BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JESITEILHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (UBUYECKOW HAyKHM KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLLEH
KYJIBTYPBHI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) dopvupoBaHusi  KYJbTYPbl 3A0POBbSI HW  3MOLMOHAJBHOIO
0/1aronoJIy4us:

— OCO3HaHHE IIEHHOCTU Oe30MacHoro obpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBWJl OE30MacHOro IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OPYJIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;



— c(hopMupoBaHHOCTh HaBbIKa peQIEKCUHU, NpPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAaKOI'0O e MpaBa y APYroro 4ejJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS

— AKTUBHOE y4YacTHUE€ B pPEUICHUU MPAKTHUYECKUX 3a/lad (B paMKaxX CEMbH,
oOpa3oBaTEeNbHOM  OpraHM3aluM, TOpoJia, Kpas) TEXHOJIOTUYECKOW U
COIMAIBHOW HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIC U (PU3NIECKUX
3HaHUM;

— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO TPO(ECChid, CBSI3aHHBIX C (DU3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha TNpPUMEHEHHE (PU3WYECKUX 3HAHUW /I pelleHUs 3aaad B
00JIaCTH OKpY’KaloIIeW cpenbl, TUJIAHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEeH Cpeibl;

— OCO3HaHHE TI00ATBLHOTO XapakTepa IKOJIOTHYECKUX MPOoOJIeM U IMyTed ux
peleHus;

8) ajanTanum K M3MEHSIIOUIUMCH YCJOBHUSIM COUMAJIBHOW W NPHPOAHOI
cpeabl:

— MOTPeOHOCTHh BO B3aMMOJCHCTBUU TMIPU BBITIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

— TIOBBIIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUYECKYIO
NEeATEIIbHOCTD;

— NOTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIie (POPMYIUPOBATH
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

— OCO3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETEHUU HOBBIX (PU3UUECKUX
3HAHUI;

— CTpEeMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3AMMOCBSI3U MIPUPOJIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBMM C Y4E€TOM BIMAHMSA HA OKPYKAIOUIYIO0 Cpeny,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEPCAIbHBIC YI€OHBIE TCUCTBUS.



ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

ba3oBble jornueckue gecTBUs:

eBBISIBJISITh W XapaKTePU30BaTh CYIIECTBCHHBIC TMPU3HAKA OOBEKTOB
(sBNIEHUN);

e YCTAHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

¢ BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpPUBAEMBbIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

e BBISIBJISITh TIPUYMHHO--CJICJICTBEHHBIE CBA3U TMPU HU3YYCHUH (DUINIECKUX
SIBJICHUI U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYHH;

e CAMOCTOSITEIBLHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHHME HECKOJIbKMX BapMAaHTOB pEIICHMs, BBIOOp HauOoliee
MOJXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

¢ ICTIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

o IPOBOJIUTH 10 CAMOCTOSATEIFHO COCTABJIEHHOMY IIJIAaHY OIBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

¢ OIICHWBATh HA TMPUMEHUMOCTh H  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
MOJTyYEHHYIO B X0/I€ UCCIICIOBAHMS MU KCTIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JaNbHEWIIEe  pa3BUTHE  (PUBUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

o MPUMEHSTHh PA3JIMYHBIE METOJbI, HHCTPYMEHTHI U 3amlpOChl MPU TMOUCKE H
orOope MHGOPMALMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHOU ydueOHOU
dbuznyeckoii 3a1a4u;

e AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CAMOCTOSITEJIHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpMYy  TpeACTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, lMarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALIUSAMH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:



eB Xxo0z€ OOCYXJeHHUs Y4eOHOro maTepuana, pe3yJbTaToB JabOpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbI U
BBICKA3bIBAaTh HJIEW, HAlleJICHHbIE HA pEUICHHE 3aJaud U TMOIACp KaHHe
OJ1arokenaTeIbHOCTH OOIIECHNUS;

* COIIOCTABJISITh CBOM CYXKIECHUS C CY)KJIECHUSIMU JPYTUX YYaCTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IU4HUE U CXOACTBO MO3UIIHIA;

e BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

* IyOJIMYHO MPEJCTABIATh PE3YIbTAThl BBINOJIHEHHOTO (PU3MUYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOEKTA);

e IOHUMATh U HUCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOW U MHIAUBUAYAIbHON
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

o IPUHUMATH IIEJI1 COBMECTHOU JEATEIBHOCTH, OPTaHN30BbIBAThH ACHCTBHS 110
e€ JIOCTIKEHHUIO: pacupelessTb poyid, OOCYKJaTh HPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BBITIOJIHATH CBOIO YacTh PabOTHI, HOCTUTas KaueCTBEHHOTO pe3ylibTaTa IIo
CBOEMY HAMpaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

e OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMMH MPOAYKT IO KpPUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBHUSL.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:

e BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOITUX IJIsI
pemeHust GU3NISCKUX 3HAHUM;

e ODUEHTHPOBATHCS B  PA3JIMYHBIX  [OJXOJAaX  MPUHATHUS  PELICHU
(MHAUMBUyaIbHOE, TPUHSITHE PEIICHHUS B TPyMIe, NPUHSATHE PEIICHUI
rpyIIon);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM pEIICHUS] (PU3NYECKON 3aJauul WU
MJIaHa WCCIEJOBAaHUS C YYETOM HMMEIOIIUXCS PECYpCOB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BAPUAHTHI PEIICHUN;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh MiiaH €€ NU3MEHEHUS,

¢ OOBSCHATh  TPUYUHBI  JOCTWOKCHHUS  (HEJOCTIDKECHUS)  Pe3yJbTaTOB
NeSTeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
bu3MUecKoro HMCCIEAOBaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENCTB, W3MEHHBIINXCS CHUTYallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;



e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM;

e CTaBUTH ce0s HAa MECTO JPYroro YeJIOBEKa B XOJI€ CIOpa WM AUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;

e PU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHuH GU3NIECKUX 3a7a4d Wid B
YTBEPKJICHUSIX HA HAyYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yuenus B 7 Kjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAIONITUXCS YMECHHUIA:

e ICTIOJIL30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAUHUIBI (U3UUYECKUX BEITUYHH, aTOM,
MOJIEKyJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPHOE, IKUIKOE,
razoo0pa3Hoe), MEXaHUYeCKoe JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpPHs, PAaBHOJICUCTBYIOLIAsA CHUJa, Jedopmarius
(ympyrasi, TuiactTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

e paznuuaTh sBiCHUS (AUQQy3us, TEIUIOBOE BUXKEHHUE YaCTUIl BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpallleHUsI, TepeAada AaBJiCHUS TBEPABIMH TelNaMU, XUIKOCTIMU U
razamud, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3UUECKOE SIBJICHUE;

epacro3HaBaTh MPOSIBJICHUE  M3YYCHHBIX  (UBUYECKUX  SIBIICHUH B
OKpYXalollleM MHpEe, B TOM UHcCIe (HU3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTAMHM B >KMBOH M HEXKUBOU
Npupojsie, NCUCTBUE CHUJIBI TPEHUS B MPUPOJEC M TEXHHUKE, BIIHSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJie YeJIOBEKa, IIPU ATOM NEPEBOIUTh MPAKTUUECKYIO 33a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e ONIMCHIBATh M3yUYEHHBIC CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIIONB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHJIAa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPeHus, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYEeCKass paboTa, MOIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJIb3yeMbIX  BEJIMYUH, HUX
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOTUTh (POPMYIIHI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3MUYECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmena, IpaBUIO paBHOBECHs phluara (0Ji0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

 00BSICHATDh (PU3NYECKUE SBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM UHUCJE U
B KOHTEKCTE€ CHUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTH O0OBACHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a1a4u B 1—2 nelcTBUSA, UCIIOJIB3YS 3aKOHBI U (JOPMYJIBL,
CBs3bIBatOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS
3a/layd  3alHChIBATh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

e pacro3HaBaTh MPOOJEMbI, KOTOPbIE€ MOXKHO pEUIUTh MpU OMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBIM pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

e IPOBO/IMTH OMbITHI IO HAOJIIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUPATh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYy/I0BaHUs, 3alUChIBATh X0 OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

e BBITIOJIHSATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl TeJa, 00bEMa,
CWJIbl M TEMIIEpaTypbl C MCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX
npuOOpOB, 3amUChIBaTh TMOKa3aHHUs MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUIA;

¢ IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJla U OT IUIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO TOTPYXKEHO TeNl0, YCIOBUU
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaONMIl U TPadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (UBNYECKUX BEIMYMH (IJIOTHOCTH
BELIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUS CKOJBXKEHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
NOTPYKEHHOE B JKHIKOCTH TeNo, KOI()PHUIMEHT MoNe3HOro AeuCTBUs
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

e COOMIOAATH MpaBUjIa TEXHUKU O€30MACHOCTU MpU paboTe ¢ JadopaTOPHBIM
000OpyI0BaHUEM;

e YKa3bIBaTh MPHUHIMIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O TPUMEPAX) NPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM DKOJIOTUYECKOTO TMMOBEJICHHS B OKPY KaIOIIEH Cpefie;

¢ OCYIIECTBJIAITH OTOOp HMCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
JauTepaTypy  (QU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusl HPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;



e CO3/1aBaTh COOCTBEHHBIE KPAaTKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
yucie MyOJuYHO JeNiaTh KpPaTKHue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM Y4eOHBIX HCCIEIOBaHUM, IPH ITOM TI'PAMOTHO HCIOJIb30BAThH
W3YYEHHBIH TIOHATUMHBIM ammapar Kypca (HU3UKH, CONPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALIUEH;

eTIPY BBIMOJHEHUN YYEOHBIX TPOCKTOB M HCCJICAOBAHHWM pacIpenesaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHU C IIOCTABJICHHBIMHU 3ajadyaMu,
CIEeIUTh 3a BBINOJHEHHEM IIJJaHA JCMCTBUI, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JACATEIBHOCTh  TPYINbBI, BBICTpaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

* UCTIOJIb30BATh MOHATHA: MAacca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKECHHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;

e pa3aMyYaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaTue, Temiomnepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITWs, TUTaBJICHUE, KpHUCTaUIM3alusa (OTBEpJeBaHHUE), KHUIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIHS, H3JIy4YEHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa TIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

epacro3HaBaTh MPOSBJICHUE  M3YYCHHBIX  (UBUYECKUX  SIBIICHHMH B
OKpY)KalollleM MHUpE, B TOM 4YHucCjie (U3UYECKHE SIBJICHUS B TMPUPO/IE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emJie, NOJISIPHOE CHUSIHUE, TIPU ATOM NEPEBOJUTHIIPAKTUUYECKYIO 3a/1auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHUH;



* ONIUCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3UUECKHE SIBICHUS, UCIIONIb3YS
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJeNbHas TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3[YyXa, AJIEKTPUUECKUN 3aps,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, O003HAUEHUS U €IUHULIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

e XapaKTepU30BaTh CBOMCTBA TeN, (U3UYECKUE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOoe
BBIPAKEHHUE;

¢ O0BACHATH (PU3MYECKHE MpOlLlecCChl M CBOMCTBA TE€JI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XapPAKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THbIE 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3a/layyl 3aIMChIBAaTh KPAaTKOE YCIOBHE, BBISBISATh HEAOCTATOK JAHHBIX IS
pelieHus 3aa4yu, BbIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJisi €€
peuieHusi, MPOBOAUTH pPacu€Thl U CpPaBHUBATh IOJYYEHHOE 3HAYEHUE
(bU3MYECKO BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaThb MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIECIOBAHMS, BbIAEIATH
IpOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBOJIUTH OTBITHI TIO HAOIOICHNIO (DU3UUECKUX SIBICHUN WU (QU3UIECKUX
CBOMCTB TeJN (KanWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HArpeBaHUs
OpU U3IYYEHUM OT I[BETa H3JIydaroled (IOorioujaroliei) MmoBepXHOCTH,



CKOPOCTh MCHApEHMsI BOJAbI OT TEMIIEPATypbl XKUIAKOCTH M IUIOLIAAU €€
NOBEPXHOCTH, BJEKTPU3ALMS TEJI M B3aUMOJEHUCTBUE DJIEKTPUUECKUX
3apsA0B, B3aUMOJIEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJlU3aLlUs
MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MAarHUTHOTO MOJIS Ha
NPOBOJHUK €  TOKOM, CBOMCTBa  DJIGKTpPOMAarHuTa,  CBOWMCTBa
AJIEKTPOJIBUTATENS TOCTOSHHOTO TOKa): (OpMyIHpOBaTh MpOBEpSiEMbIE
MPENONIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OIMKCHIBATH XOJ1 ONBITAa U (DOPMYITUPOBATH BHIBOJIBI;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKHX BEJIWYMH, CPABHUBATH PE3YJbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

* IPOBOJUTH MUCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAH IONEePEYHOro
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUS], CIeNys NpPEIJO)KEHHOMY IIIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHMS;

 IPOBOJUTH KOCBEHHBbIE U3MEpeHHs] (U3MUECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabOpaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYCHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATENIbHBIEC IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

e paCIlO3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPONCTBA M HW3MEPUTEIIbHbBIE
npudoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM



TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUraTellb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKUX
LEene ¢ MocaeoBaTeIbHbBIM U MapaslIeIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;

e IPUBOJUTH MIPUMEPHI (HAXOUTh UH(GOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJB30BaHUs (PUBMYECKUX 3HAHUW B TMOBCEJHEBHOM JKU3HU IS
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbS U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

¢ OCYIIECTBJIATH MOUCK HWHGOpMaAMK  (U3UYECKOTO  COJEPXKAHHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MNYyTEM CpaBHEHUS
JOTIOJIHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH,  MH(OpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MITM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BAaTh MPU BBHIMOJHEHUU YYEOHBIX 3aJlaHUi HAYYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COAECpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanust ”HGOPMALIUK U3 OJHOU 3HAKOBOUW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC IMMCHMEHHBICE W KpPAaTKUE YCTHBIE COOOIICHMUS,
0000mas uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJIepKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJCTABIATh PE3YyIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEIBCKON NIEITEIIbHOCTH, MPU ITOM I'PAaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

elIPY BBIMOJHEHUN YYEOHBIX TMPOEKTOB M HCCIEAOBaHWN (PU3NUECKUX
MPOIIECCOB pachpeAcssiTh O0SI3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMM 33J]a4aMHU, CJIEIUThH 3a BHINIOJIHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
MPOSIBIISISI TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e UCIIOJIb30BATh ~ MOHSTHS: CHUCTeMa OTcu€Ta, MaTepuajgbHas  TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IEHTP TsDKECTH TBEPIOTO TeJa, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
TIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIBL, SIIEPHAS] SDHEPTETHKA;

e pa3vyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aMMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paCllO3HABaTh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBICHUSA B IPHUPOJE, OMOIOrMYEcKOe AECWCTBUE BUIUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX  MHUHEPAJIOB,  JICUCTBUE  PAJUOAKTUBHBIX  U3IIyYEHUU
HAOPTaHU3M YEJIOBEKa), IIPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

¢ ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3NYECKHUE SIBJICHUS, UCIOJb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, MEPEMEIICHHE, MYTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HaueHUs W ENUHUIIBI (U3MUECKUX BEITUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUYECKHUE SBICHUS U MPOLECCHI,
UCIIONB3YSl 3aKOH COXPaHEHUS DHEPIHH, 3aKOH BCEMHUPHOTO TITOTCHHS,
IOPUHLUI CYMEPHO3UIMN CHJI, TPUHIUI OTHOCHTENbHOCTU [amues,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MAaCCOBOTO YHUCE
IpU SACPHBIX PEAKIMIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ O0BSCHATh (PU3MYECKHE TMpollecCChl W CBOMCTBA TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBsSICHEeHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemIaTh pacyETHHIC 3aa4M (OMUPAIOIIKECS Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEINYUHBIL:
HAa OCHOBE aHalW3a YCIOBHS 3a7aud 3alliChIBaTh KpPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISl PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpPU OMOIIU
(GU3MYECKUX METOMOB, HCIONB3ysS OMHCAHWE WCCICIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

e IPOBOJIUTH OTBITHI TIO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WU (HU3UIECKUX
CBOMCTB Ten (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
DHEPrUH, 3aBHCHUMOCTH IMEPHOJa KOJICOaHWH MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MajblX  KoJIeOaHWW,  MPSIMOJUHEHHOE  PacImpoCTpaHEHHE  CBETa,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B CoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMN, OMpeaemsis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTENHHOTO MPUOOpPA);



¢ IPOBOJUTH  HMCCIEAOBAHHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYMH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOaHMI MaTeMaTHueCKOro MasiTHUKa OT JUIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nUecKkux BEIUYMH B BHUAEC TaONMIl U TpauUKOB, JIeNaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

¢ IPOBOJIUTH KOCBEHHBIE HW3MEPEHHS (PU3MYECKUX BEIUYUH (CpeaHss
CKOpPOCTh M YCKOpDEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAUYECHHME BEJIMYUHBI U aHATM3UPOBATH MOJYYEHHBIE PE3YyIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

e COOMIOAATH MpaBUja TEXHUKHA OE30MacCHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py10BaHUEM;

epa3IMyaTh OCHOBHBIC TMPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJETeH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPJOE TEI0, TOUYCYHBIA HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/APa;

e XapaKTePU30BaTh MPHUHIUIBLI  JCHCTBUA HW3YYCHHBIX TPHUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CIUJOMETp, MAaTYMKW TIOJOKEHMsSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

¢ ICTIONIb30BAaTh CXEMbl M CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;

e IPUBOJUTH MIPUMEPHI (HAXOIUTh HHOOPMAITHIO O TPUMEPAX ) TTPAKTUIECKOTO
UCIONb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
obecrnieueHuss 0€30macHOCTH MpH  oOpalleHud ¢ nOpudbopamMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOI'O ITOBEACHUS B OKPYIKAIOILEH CPELE;

¢ OCYIIECTBIISATh MOUCK HMHpOpMAIMM  (PU3NYECKOTO  COACPKAHUA B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

e CMOJIb30BATh NPH BBHINOJHEHUN YYEOHBIX 3aJlaHUN HAYYHO--TIONYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHA HAa OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasiena (U3HKA U CONPOBOKIAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ko €CTBO
Ne JHreeTs dueKkTpoHHbIe (LM (POBbLIE)
HanmeHnoBanue pa3aeioB 4 TeM IPOrpaMMbl JacoB
n/n o0pa3oBaTe/bHbIC PeCypChl
Pa3nes 1.®Pu3uka u e€ posib B IO3HAHUHU OKPY:KAKOIIEro MUpa
11 EcrecTBeHHOHAYYHBIN METO TTO3HAHUS 2 bubmorexa [IOK
' i A https://m.edso0.ru/7f416194
bubmnoreka IIOK
1.2 o - 2
M3HKa © HayKa O npHpode https://m.edso0.ru/7f416194
bubmnoreka IIOK
13 o 2
FSHACCKHC BEIAMHBL https://m.eds00.ru/7f416194
Hroro no pazaeny 6
Pa3nea 2.IlepBoHayasibHble CBeJleHHS 0 CTPOCHMHU BellecTBa
bu6nuorexa [IOK
2.1 C 1
TpoerHe semectsa https://m.edso0.ru/7f416194
2.2 JIBr>keHre U B3aMMO/ICHCTBHUE YaCTHI] BEIIECTBA 2 bubmmorexa [TOK
' 8 HBe https://m.edso0.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHHIC COCTOARMA BetectBa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznen 3./IBu:xeHue U B3auMo/ielicTBUE TeJl
bubnunorexa LIOK
3.1 Mexanudeckoe eHue 3
RATHACCROC ABIDREHH https://m.edso0.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 but6mmoreka [IOK



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

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

but6mmoreka [IOK

3.3 Crna. Braet ca 14 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3znen 4./laBjienne TBEPABIX TeJ, )KMAKOCTEH U ra3oB
4.1 Jasnenue. llepenaya naBneHust TBEpAbIMU TEIAMHU, )KUJIKOCTIMH U ra3aMu 3 bubsmorexa LHOK
' SLepeata P > KA https://m.eds00.ru/7f416194
bubmnoreka IIOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [IOK
4.3 ATmocheproe nasaeHie 6 https://m.eds00.ru/7f416194
4.4 JlelicTBuE ®UJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 bubmmorexa [JOK
' a1 Py https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTb. JHEPrus
bu6anoreka LIOK
51 PaGora u momsoCTS 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
52 Tpocthie MeXaHH3MBI > https://m.eds00.ru/7f416194
but6mmorekxa [IOK
. M 4
53 eXaHirHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

8 KVIACC

Ne i/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

Koaun4gecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Pa3zgen 1.TensioBbie ABJICHUSA

1.1 CTpoeHHre U CBONMCTBA BEIIECTBA 7 buGnnorexa LIOK
) P https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2
Tenosbie nporeccy! 21 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjen 2.2/iekTpuyeckre U MATHUTHBIE SIBJICHUS
91 DneKTpUUecKue 3apsbl. 3apsHKeHHbIE Tella U UX 7 bu6mmoreka [JOK
' B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [JOK
2.2 IT 20
OCTOSTHHBIN AJNEKTPUIECKUI TOK htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M
AUHHTHDIC ABICHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

9 KJIACC

Ne duekTpoHHbIe (LM (POBbLIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KouunyecTBo
n/n o0pa3oBaTesbHbIE PecypChl
JacoB
Pa3zgen 1.Mexannueckue siBJCHUA
bu6mmoreka [IOK
1.1 Mexanuuaeckoe €HUE U CIIOCOOBI €r0 OIuca 10
XAHITHACCROT AIBIDICHUC 1 C1l bl CTO OTHCAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 Bzaumopeiictsue e 20
a https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHEHUI 10
p https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznena 2.MexaHn4ecKHe KOJ1€0aHUA U BOJTHBI
bu6nmoreka [JOK
2.1 MexaHudeckne KojieOaHust 7
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHuueckue BOJHEL. 3BYK 8
y https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspgen 3.2/1eKTpOMAarHuTHOE 110J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIEKTPOMArdHUTHOE II0JIE U DJIEKTPOMArHUTHBIE BOJIHBI 6 Eubmorexa IIOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4.CBeToBbIe IBJICHUS
buo OK
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 noimorexa L

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



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

but6mmoreka [IOK

4.2 JIun3bl 1 onTHYecKue TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 5.KBanrToBble iBJIeHUSA
5.1 Hcnyckanue u MOrIoneHne CBeTa aToMOM 4 bubsmorexa LHOK
' Y B https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpoettiie aTOMHOTO 51pa 0 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Flnepisie peaxii ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznesn 6.IloBTOpUTEIBHO-0000 1AM MOYJIb
bubanoreka LIOK
6.1 [ToBTOpenue n o6o0IIeHNE colepKaHusl Kypca GU3uKH 3a 7-9 kiace 9 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanyecTBO 4acoB
n/n Tema ypoxa Bee Kourpoabnbie | IIpakrnyeckue
ro
padoThI padoThI
®dusnka — Hayka o npupoze. SBieHus npupoasl 1
dusnueckue sBICHUS 1
du3nuecKue BEIMUUHbI U UX U3MEPEHUE 1 0.5
4 VYpok-uccnenoanue "M3mepenue reMneparypbl Ipyu MOMOLIH KUIKOCTHOIO TEPMOMETPA U 1 1
JaT4nuKa TeMIepaTypbl”
5 MeTtoer HaydHOTO 1Mo3HaHUA. Onucanue (PU3NIECKUX SBICHHUHN ¢ TOMOIIBIO MOJIEIIeH 1
5 VYpoxk-uccienosanue "[IpoBepka runoTessl: AaabHOCTh MOJIETA MIAPHKA, TYLIEHHOTO 1 1
TOPU30HTAIILHO, TEM OoJiblile, 4YeM OoJiblIe BhICOTA MycKa"
Crpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA 1 0.5
JIBYOKEHME YaCTUI] BELIECTBA 1
VYpoxk-uccaenopanue «OnbITh O HAOIIOAESHUIO TEIJIOBOTO PACIIMPEHHs ra30B» 1 1
10 ArperaTHble COCTOSIHUS BEIIECTBA 1
11 Oco0eHHocTH arperatHbix cocTosiHUi Bobpl. O6001IeH e 1o pa3aeny «llepBoHavanbHbie 1
CBEJICHUS O CTPOCHUHU BEUIECTBA
12 Mexannueckoe 1BUKeHue. PaBHOMEpHOE 1 HEPABHOMEPHOE JIBUYKEHUE 1
13 Ckopoctb. EnnHuiiel ckopoctu 1
14 Pacuer nyt u BpeMeHM IB>KEHUS 1
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tel 1
16 [TnoTHOCTH BemiecTBa. Pacyer macchl 1 00beMa Tela 1Mo ero MIOTHOCTH 1
17 JlabGopaTopHas pabota «OrnpeaeneHue mIOTHOCTA TBEPOTO TelIay 1 1




18 Pemtenue 3amay o reme "IlinoTHOCTE BerecTna" 1

19 Cuna xak xapakTepucTuka B3aumosenctaus Tei. Cuna ynpyroctu. 3akoH ['yka 1
JlabGopaTopHas paboTta «/3ydeHue 3aBUCUMOCTH pacTshKeHUs (aedhopMaiii) IpyKHUHbI OT

20 1
MPUIIOKEHHOMN CHITBD»

21 SIBnenue TaroreHus. Cuia TSKECTH 1

29 CBsi3b MEX]1y CHIION TSKECTH U Maccoit Tena. Bec tena. Pemenue 3agaud no teme "Cua 1
TshKecTH"

23 Cuna TsDKeCTH Ha IPYTHX IutaHeTax. OU3ndecKue XapakTePUCTUKH TIAHET 1

24 N3mepenue cuit. JluHamoMeTp 1

25 Bec tena. HeBecoMocTh 1

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX 110 OJHOM NpsMoil. PaBHoaeicTBYIOIIAs CHIT 1

27 Pemenue 3anay no Teme "PaBHoaelicTBytomas cun' 1

28 Cuna tpenus u e€ Bunbl. TpeHHe B IPUPOJE U TEXHHUKE 1

29 JlaboparopHast pabota «/3ydeHne 3aBUCUMOCTH CHJIBI TPSHUS CKOJIBKEHUS OT CHITBI JTaBIICHUS 1
M XapaKTepa COMPUKACAIOIINXCS TTOBEPXHOCTEI

30 Pemenue 3ana4 Ha onpeseneHne paBHOACHCTBYIOIIEH CHITBI 1

31 Pemenue 3amau mo remam: «Bec Tenay, «['padudeckoe nzodpakenne cuim», «CHIIb, 1
«PaBHOZENCTBYIOIIAS CUID»

32 KonTponbhas pabota no tTemam: «Mexanndyeckoe qBrUxkeHHe», «Macca, I0THOCTHY, «Bec 1
Tenay, «I'padudeckoe nzodpaxeHue crny, «CUIbDy

33 Hasienne. CriocoObl yMEHBIIICHUS M YBEITHUCHUS JTaBIICHUS 1

34 aBJICHUE Ta3a. 3aBUCUMOCTb JIABJICHHS ra3a oT 00bEéMa, TeMIiepaTyphl 1

2
35 Ilepenaua naBiaeHus TBEPALIMHU TEJIAMH, KUIKOCTAMHU U ra3aMu. 3akoH Ilackans 1
b

36 JlaBiaeHUE B XKUIKOCTH U ra3e, BbI3BAHHOE JIEHCTBUEM CHUJIBI TSHIKECTH 1

37 Pemenue 3agad mo teme «JlaBineHue B )XKUAKOCTH U ra3e. 3akoH Ilackamsi» 1

38 Coobmarommuecst cocy bl 1




39 IM'uapaBnuueckuii mpecc 1

40 Manomertpsl. I[lopiiHeBON KUIKOCTHBIN HACOC 1

41 ATtMocdepa 3emiin ¥ IPUIMHBI €€ CYIIeCTBOBAHUS 1

42 Bec Bo3ayxa. ATmMocdepHoe naBiieHre 1

43 N3mepenue armocdeproro aasienus. Onsit Toppuuennu 1

44 3aBHCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJl YDOBHEM MODSI 1

45 bapomerp-anepoun. AtmochepHoe AaBlieHHE Ha PA3TUYHBIX BHICOTAX 1

46 Pemenue 3amau no reme " AtmocdepHoe napienue"” 1

47 JleiicTBHE KUAKOCTH U Ta3a HA OTPYKEHHOE B HUX TEJIO. ApXHMEI0Ba cuiia 1

48 JIaGoparophas pabota «OmnpeneneHre BITATKUBAIONIECH CHIIBI, JICHCTBYIOIIEH Ha TETo, 1 1
MOTPYKEHHOE B KHUIKOCTb)

49 JlabopaTopHas pabota o Teme «/ccnenoBannue 3aBUCUMOCTH Beca Tejia B BOjIe OT 00bEMa 1 1
MOTPYKEHHOU B HJJIKOCTh YaCTH TEIIa»

50 [TmaBanue Ten 1

51 JlaboparopHas pabota "KoHCTpynpoBaHHe apeoMeTpa Ui KOHCTPYUPOBAHHE JIOJIKH U 1 1
onpeeneHue e€ rpy30no bEMHOCTH"

59 Pemenue 3agau no remam: «IlnaBanue cynos. Bo3ayxomnnaBanue», «/laBieHue TBepIbIX Te, 1
KHUJKOCTEH U Ta30B»

53 Kontponbras pabota mo teme «/laBneHne TBepabIX T, )KUIKOCTEH U Ta30B» 1

54 Mexanunueckasi pabota 1

55 MomHocTs. ETUHUIEI MOIHOCTH 1

56 Ypoxk-uccienopanue "Pacuér MOIHOCTH, pa3BUBAEMOM MPHU MOIBEME MO JECTHUIIE" 1 1

57 ITpocTteie Mexanu3Mebl. Peruar. PaBHOBecHe cuil Ha phryare 1

58 Poruaru B TexHuke, ObITY M ipuposie. Jlabopatopnas pabora «lccnenoBanue ycaoBuit 1 05
PaBHOBECHSI phIuara

59 Pemenue 3amau mo Teme «Y CIOBHS PaBHOBECHS phIuaray 1




Koaddurnment nonesnoro nericteust mexanusma. Jlaboparopnas padora «3mepenne KIT

60 . 1 0.5
HAKJIOHHOM TJIOCKOCTH»

61 Pemrenue 3amau no reme "Pabota, moutHocts, KIT/1" 1

62 Mexanunueckas sHeprusi. Kunernueckas u noTeHIuaNbHAs SHEPTUs 1

63 3aK0OH COXpaHEHUs MEXaHUYECKON YHEPTUr 1

64 YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIbHOE ONPECIICHUE U3MEHEHUSI KUHETUUECKON U 1 1
MOTCHIIMATHFHON YHEPTHH IPU CKATHIBAHUH TeJIa TI0 HAKIIOHHOHW TUIOCKOCTH"

65 KonrtponsHas pabora o teme «PaboTa 1 MOITHOCTE. DHEPT U 1

66 PesepBHblit ypok. Pabora ¢ Tekctamu o teme "MexaHudeckoe JBKeHue" 1

67 Pesepubiit ypok. Pabora ¢ Tekcramu mo teme "JlaBienne TBEPALIX TEN, )KUIKOCTEH U ra3oB" 1

68 PesepBHEIit ypok. Pabora ¢ Tekctamu 1o Teme "Paborta. MomHOoCTs. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13




8 KVIACC

No KoauuecTBO 9acoB
Tema ypoka
n/n Bcero KoHTpoJbHbIe IIpakTHYeckue
padoTsbI padoThI
1 OCHOBHBIE TIOJI0KEHHUS MOJECKYISIPHO-KUHETHYECKOW TEOPHH U MX ONBITHBIC 1
MTOATBEPIKICHUS
Macca u pazmep aTOMOB U MOJIEKYI 1
Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOT0 COCTOSIHHUM BEIeCTBa 1
4 OObsicHeHrEe CBOMCTB TBEPJIOTO, KUJIKOTO M Ta3000pa3HOr0 COCTOSTHUMN BEIIECTBA HA 1
OCHOBE ITOJIOKEHHI MOJICKYJISIPHO-KHHETUIECKOH TEOPHH
5 Kpucraimnmaeckue u amopdHbIe Tena 1
6 CmaumnBaHue U KanWUIIPHOCTH. [I0BEpXHOCTHOE HATSKEHHE 1
7 TemoBoe pacmpeHue u cxaTmue 1
8 Temmneparypa. CBsi3b TEMIIEPATYPBl CO CKOPOCTHIO TETJIOBOTO JIBUKEHHUS YaCTHIL 1
9 Buytpennss sHeprus. CriocoObl H3MEHEHUs] BHYTPEHHEH SHEPTUU 1
10 Bune! ternonepenaun 1
11 VYpoxk-koHpepenuus "[IpakTuyeckoe HCIOIb30BaHUE TEIIOBBIX CBOMCTB BEILECTB U 1 1
MaTepUasoB B LIEIAX dHeprocoepexenus"
12 KonuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTb 1
13 VYpaBHeHue TeroBoro 6ananca. TemnooOMeH U TEIJI0BOE paBHOBECHE 1
14 JlabopaTtopHas pabota "lccnenoBanue siBICHUS TEIUIOOOMEHA TIPU CMETITMBAHUHT 1 1
XOJIOJTHOM Y TOpsiueit BOAbI"
15 Pacyer konmdecTBa TEMIOTH, HEOOXOAMMOTO IS HATPEBAHUS TEJIa U BBIIEISIEMOTO 1
UM TIPU OXJIQKICHUN
16 JIaboparopHas pabota "OnpeneneHre yaenbHON TETIOEMKOCTH BelecTBa" 1 1
17 DHeprus TOIMBa. Y IeibHas TEII0Ta CrOpaHus 1




18 [TnaBneHue M OTBEpACBaHNE KPUCTALIHUECKUX Tell. Y IelbHAs TEIUIOTAa TUIaBJICHUS 1

19 JIaboparopHas pabota "OnpenerneHne yaenbHON TETUIOTH TUIaBICHUS JIba" 1

20 [TapooGpa3oBanue u kKoHaeHcalus. Vcrnapenue 1

21 Kunienue. Y nenbHas Temiora mapooOpa3oBaHus ¥ KOHACHCAIIMA. 3aBUCMOCTb 1
TeMIIepaTyphbl KUIICHUSI OT aTMOC(EPHOTO JTABIICHHUSI

99 Bnaxunocts Bozayxa. JlabopaTopHas paborta "OnpeneneHrne OTHOCUTEIbHON 1
BJIQXKHOCTH BO3/yxa"

23 Pemenwue 3a1a4 Ha onpeielieHne BIAKHOCTH BO3TyXa 1

24 [TpuHIUIIBI paOOTHI TEILIOBBIX ABHraTeneii. [laposast TypOuHa. [[Burareins 1
BHYTPCHHET'O CTOPaHHUSI

25 KII/ rerutoBoro asuratens. TeruioBbie IBUTATEIH U 3allIUTa OKPYXKAKOIIEH cpelibl 1

26 3aKoH COXpaHEHHUs U NMPEBPAIICHUS SHEPTUH B TEIUIOBBIX MpOIeccax 1

97 ITonroroBka Kk KOHTpOJIBHOU paboTe 1o Teme "TensoBsle siBneHus. 3menenne 1
arperaTHbIX COCTOSIHUH BelecTBa"

98 KonTtponbHas pabora o Teme "TeruioBslie siBineHus. Mi3MeHeHne arperaTHbIX 1
COCTOSIHMI BeliecTBa"

29 DnexTpu3anys Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB 1

30 VYpoxk-uccienoBanue "IIEKTpU3ALUS TeT HHAYKIUEH U TIPU COMPUKOCHOBEHUH" 1

31 B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona 1

32 Onektprueckoe nosie. HanmpsxkeHHOCTh 35ekTpryeckoro nosst. [IpuHnmn 1
CYNEPIO3UIMHU AIIEKTPUUECKHUX TMOJIeH

33 Hocurenu snektpuyeckux 3apsaaoB. DieMeHTapHbIi 3apsia. CTpoeHue aroMma 1

34 [TpOBOTHUKY M JTUAJIEKTPUKU. 3aKOH COXPAaHEHMS AJIEKTPUUYECKOTO 3apsiia 1

35 Pemrenne 3a1a4 Ha npUMEHEHNE CBOMCTB AIEKTPUUECKUX 3apsA0B 1

36 DNEeKTPUYECKUH TOK, YCIIOBHS €T0 CYIIECTBOBaHUSA. ICTOUHUKH 3IIEKTPUIECKOTO TOKA 1

37 JIenCTBUA DIIEKTPUYECKOTO TOKA 1




VYpoxk-uccienoanue "JledcTBUE AIEKTPUUECKOTO OISl HA MPOBOJIHUKHU U

38 " 1
TUDIIEKTPUKU

39 DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

40 DnexTpuuecKkas 1enb U e€ COCTaBHbIC YaCTH

41 Cuna Toka. JlaboparopHas padota "V3mMepeHue u peryJmupoBaHue CUiIbl TOKA" 0.5

42 OnexTpuueckoe HanpskeHue. Bonbtmerp. Jlaboparopnas padota "U3mepenue u 05
peryaupoBaHue HanpsHKeHUs " '

43 ComnpoTuBieHNE MPOBOAHUKA. Y IEIIBHOE COTPOTUBIICHUE BEIIECTBA

44 JlaboparopHas paboTta "3aBUCHUMOCTb 3JEKTPUUECKOTO COMTPOTUBICHHS MPOBOJHUKA 1
OT €ro JJIMHBI, TJIOUIa/Id MOTIEPEYHOr0 CeUeHus U Marepuana”

45 3aBHCHMOCTH CHJIBI TOKA OT HampsbKkeHus. 3akoH OMa Ji1s yJacTka Ienu

46 JlaboparopHas pabota "MccrnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepes 1
PE3UCTOp, OT CONPOTHUBIICHHS PE3UCTOPA M HATIPSLHKSHUS Ha pe3ucrope”

47 [TocnenoBarenbHOE U NapaiebHOE COEAMHEHUS IPOBOHUKOB

48 JIaGoparopHas pabota "IIpoBepka npaBuia ClI0KEHUS HAMPSLKEHUH TpU 1
MOCJIeI0BATEIbHOM COEIMHEHUH JABYX PE3UCTOPOB"

49 JlabopaTtopHas pabota "I[IpoBepka mpaBuiia Jjisi CUIBI TOKA TIPH MapaiIeIbHOM 1
COEJUHEHUH PE3UCTOPOB"

50 Pemenue 3agau Ha npumMeHenne 3akoHa OMa i pa3iunyHOrO COCAUHEHUS
MIPOBOTHUKOB

51 PaboTa 1 MOUTHOCTB 3MeKTpHUecKoro Toka. 3akoH /xoyns-Jlenna

52 JIaGoparopHas pabota "OnpeneneHne padoThl 1 MOIIHOCTH 3JIEKTPUYECKOTro ToKa" 1

53 DnexTpuyecKkre Henu U MOTpeOUTeNu 3eKTpuieckoi sHeprun B 0pTy. Kopotkoe
3aMbIKaHHE

54 [ToaroroBka K KOHTPOILHOM paboTe MO TeMe "DIEKTPUIECKUE 3apsIbl. 3apsHKCHHBIC

TeJla U UX B3auMOAeUCTBUS. [10CTOSTHHBIN IEeKTpUYECKUA TOK"




KontposbHas padoTa mo teme "IIeKTpUIeCKre 3apsibl. 3apsKEHHBIC Tela U UX

55 B3auMoiecTBUs. [10CTOSTHHBIN JIEKTPUYECKUNA TOK" 1
56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC 1
57 Ypok-uccnenosanue "M3ydeHue nosiel MocTOSTHHBIX MarHuTOB" 1 1
58 MaruautHoOe 1mojie. MarHuTHOE I10J1€ 3€MJIM U €ro 3HaUYeHHUE JUIA )KU3HU Ha 3eMIie 1
59 OmneIT OpcTena. MarHuTHOE 10JI€ 3JIEKTPUUECKOr0 Toka MarHuTHOE 1oJIe KaTyHIKU C 1
TOKOM
60 [TpuMmeHeHHE AIEKTPOMArHUTOB B TeXHUKE. JlabopaTtopHas pabota "V3ydeHue 1 05
JEHUCTBUSI MATHUTHOTO TIOJISI HA IPOBOJAHHUK C TOKOM" '
DNeKTpOoABUTaTENh OCTOSIHHOTO ToKa. Vcronb30BaHue AieKTpoiBUraTesieid B
61 TEXHUUYECKUX YCTPOMCTBAX U Ha TpaHcnopte. JlaboparopHas pabota 1
"KoHCTpynpoBaHHEe U H3y4eHUE paOOTHI IIEKTPOABHTATENS "
62 OneiTel Dapanes. 3aK0H MEKTpoMarHnTHOW nHAyKuy. [Ipasuiio Jlenna 1
63 Onektporereparop. CrocoObl MOTyYEHUs IICKTPUIECKON SHEPTUU. DIECKTPOCTAHIINHI 1
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEeKTpUYeCKUe U MarHUTHBIE SIBIEHUA" 1
65 KonTtponbHas pabota no Teme "DiIeKTpudeckue 1 MarHUTHbIE SBIeHUs" 1
66 PezepHblit ypok. Pabota ¢ Tekctamu no teme "TerioBele siBieHus" 1
67 Pesepubrit ypok. Pabora ¢ Tekctamu mo teme "TlocTOSHHBIN AIeKTpHIecKuil TOK" 1
68 PesepHblit ypok. Pabora ¢ Tekctamu 1o teme "MaruutHele siBjieHus" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145




9 KJIACC

No KoauuecTBO 9acoB
n/n T KonTpoabubie | [Ipakruyeckue
eMa ypoka Bcero
padoThI padoThI
1 Mexanunyeckoe aBrKeHue. MareprualibHasi TOUKa 1
2 Cucrema orcuera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHHUS 1
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
4 HepaBuomepnoe npsimouneiinoe apmxeHue. CpenHsisi 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpssmonuHeitHOEe PaBHOYCKOPEHHOE ABUKEHHE. Y CKOPEHUE 1
6 CKOpoCTh MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO NBMKeHUS. [ paduk ckopoctn 1
7 JlaboparopHast pabota "OnpenerneHrne yCKOPSHUS Teja P PABHOYCKOPESHHOM JIBUKCHHUH 1 1
10 HAKJIOHHOM IJIOCKOCTH"
8 CBoboanoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE nBIKEHHE IO OKpY)HOCTH. [lepuon u yactora obpamienus. Jlunelinas u 1
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1
11 Ilepsslii 3akoH HptoTOHA. BexTop cuiibl 1
12 Bropoii 3akon HetoTona. PaBHonelicTByro1mast cuia 1
13 Tpernii 3akoH HeroTona. Cynepno3nnus cui 1
14 Pemrenue 3a1au Ha npuMeHeHue 3akoHOB HbpioToHa 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau mo reme «Cuia ynpyroctuy» 1
17 JIaGoparopHas paboTa «OmnpeneneHne sKeCTKOCTH MPYKUHbBD) 1 1
18 Cuna tpenus 1
19 Pemenue 3amau mo reme «Cuita TpeHUsD 1




20 JlabopaTtopHas padota "Onpenenenue kKodhPuIueHTa TpeHUs CKOIbKCHHS" 1
21 Pemenue 3anay no teme "3akonbsl HetoTona. Cuna ynpyroctu. Cuia tpenus” 1
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS 1
93 Ypok-koupepenius "JIBuKeHUE TEJI BOKPYT rpaBUTAMOHHOTO 1IeHTpa (ComHeuHas 1
cuctema). ["amakTuku"
24 Pemrenue 3anau no reme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO TSATOTeHUs" 1
25 [lepBas kocMHuueckas CKOpocTh. HeBECOMOCTh U Meperpy3Ku 1
26 PaBHoBecue marepuanbHOil Touku. AGcomoTHO TBEPIOE Teno. PaBHOBecue TBEpIOTO Tena 1
C 3aKPEIUIEHHOIT OCBIO BpallleHUs
27 MowmenT cuibl. LleHTp TsoxecTn 1
28 Pemenue 3anau mo teme "MomeHT cuitbl. LleHTp TshxecTn" 1
29 [ToaroroBka k KOHTPOJLHOM paboTe 1Mo Teme "MexaHndyeckoe ABHKECHHUE. 1
B3aumopeiictBue Ten"
30 KonTponbnas pabota o Teme "Mexanudeckoe ABuxeHue. Bzanmopeiicrsue Ten" 1
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aK0H COXpaHEHHUS UMITYJIbca. YTIPYroe U HeYIpyroe 1
B3aUMOJICVICTBHE
32 Pemenue 3ana4 no teme "3akoH coXpaHEHMs UMITyJIbca" 1
33 VYpok-koHpepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJE U TEXHHUKE" 1
34 Mexannueckasi paboTa U MOILITHOCTb 1
35 PaboTa cuitbl TSKECTH, CUIIBl YIPYTOCTH U CUIIBI TPEHHS 1
36 JIaGopartophas pabota «Onpenenenne paboTsl CHIIbI TPEHUS MPH PAaBHOMEPHOM JIBH)KEHUH 1
T€Ja 110 TOPU30HTAIBHON ITOBEPXHOCTH
37 CBs13b 2HEpruu u padboTsl. [loTeHIManpHas YHEPTUs 1
38 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKOW YHEPTUU 1
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE 1
40 JlabopaTtopHas pabota «/3ydeHune 3aKoHa COXPaHECHHS SHEPT U 1




41 KonebaTenpHOE TBMIKEHNE U €r0 XapaKTEPUCTHKU 1

42 3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc 1

43 MareMaTHYecKuil ¥ MPY>KUHHBIA MasSTHUKA 1

44 Ypok-uccnenoBanue «3aBUCUMOCTh IIEpHUOa KOJeOaHUM OT KECTKOCTHU MPY>KUHBI U 1
MAacchl Ipy3a»

45 [IpeBparenue sHEPrUX IPU MEXAHMYECKUX KOJICOaHUIX 1

46 JlaboparopHas padota «OnpeseneHre 4acToThl U Mepro/ia KoieOaHui MpyKUHHOTO 1
MasiTHUKA)

47 JlaboparopHas padota «IIpoBepka HeE3aBUCUMOCTH TepHOa KolebaHuii rpysa, 1
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a»

48 Mexanunueckue BosHbl. CBOWCTBAa MEXaHUYECKUX BOJNH. [IpoonbHbIE U TIOTIepeuHbIe 1
BOJIHBI

49 Ypok-koupepeniusa "MexaHudeckue BOJHBI B TBEpoM Tene. CelicMuueckue BOJTHBI" 1

50 3Byk. Pacripoctpanenue n oTpakeHHE 3ByKa 1

51 VYpoxk-uccienoanue "HabmoieHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1

52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKUN PE30HAHC 1

53 VYpok-koHpepeHuus "YnpTpa3Byk U HH(Ppa3ByK B MPUPOJE U TEXHUKE" 1

54 ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHbI COXpaHeHHs. MexaHuyecKue 1
Kose0aHus U BOJTHBI"

55 Kontponbras padota mo Teme "3akoHbI coXpaHeHUs. MexaHn4eckrne KojaeOaHust U BOJIHbBI" 1

56 DIIEKTPOMAarHuTHOE I0Ji€. DJIEKTPOMATHUTHBIE BOJIHBI 1

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1

58 Ypok-koudepennus "lllkana 371eKTpOMarHuTHBIX BOJIH. Mcronp3oBanue 1
AJIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3M"

59 Ypoxk-uccienoanue "M3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TTOMOIIBIO 1

MoOmIBHOTO TenedoHa"




60

Pemenne 3aaa4 Ha OonpeaAcICHUEC 4aCTOThI U AJIMHBL BHGKTPOMaFHHTHOﬁ BOJIHBI

61 OnexTpoMarHuTHas npuposa cera. CKopocTh cBeTa. BosiHOBbIE CBOMCTBA CBETA

62 Uctounuku cBeta. [IpsimMonuueitHoe paciupocTpaneHue ceera. 3arMenus ComHua v JIyHbl

63 3aKkoH oTpakeHHs cBeTa. 3epkaia. Pemienue 3a1au Ha IpUMEHEHNE 3aKOHA OTPaXKCHUS
cBeTa

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

65 [TonHoe BHYTpEeHHEE OTpakeHHE cBeTa. Mcrnonbp3oBaHue MOJTHOTO BHYTPEHHETO OTPasKEHUs
B ONTHUYECKHUXCBETOBOAAX

66 JIaboparopHas padota "VccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMIICHHS CBETOBOTO JIyda
OT yIJla IaJIeHUs Ha IpaHulie "BO3yX-cTekyio""

67 Ypok-koupepennus "Micnoap30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHUS: CBETOBO/IBL,
ONTUKOBOJIOKOHHAS! CBSI3b"

68 JIua3er. OnTHYECKAs CHJIa JIUNH3BI

69 [TocTpoenne n3o0pa>keHUi B TMH3aX

70 JIaGopartopHas pabota "OnpeneneHrne GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHITbI
coOuparorien TUH3bI"

71 VYpok-koHpepenuus "OnTudeckre TMH30BbIe TPUOOPHI"

72 ['na3 xak ontuyeckas cucrema. 3peHue

73 VYpoxk-koHpepenuus "edexrs! 3penus. Kak coxpanuts 3penue"

74 Paznosxenune 6emoro cera B criekTp. OnbiThl HetoToHa. Crio)keHNE CIIEKTPAIBHBIX I[BETOB.
Hucnepcus ceera

75 JlabopaTopHas pa6oTta "OmnBITH TTO PA3TIOKEHUIO OETIOTO CBETA B CIIEKTP U BOCTIPHIITHIO
1[BETa MPEIMETOB MPH UX HAOIIOJCHUH Yepe3 1IBETOBbIE (PUIbTPHI"

76 Ypoxk-nipakTukym "BoHOBEIE CBOMCTBA CBeTa: nucrepcus, nuTepdepeHims u qudpaxius'

77 OmnpiThl Pesepdopaa u nimanerapaas Moelib aToma

78 [Toctynatel bopa. Moaens aroma bopa




79 Hcnyckanue u norsioiieHue ceera atoMoM. KBanTel. JInHeuaTbie CLIEKTPhI 1
80 Ypoxk-nipaktukym "HabimroieHne CieKTpoB UCITyCKaHus" 1
yM Yy

81 PangmoaxTuBHOCTE U €€ BUIIBI 1

82 Ctpoenue aTomHOro sipa. HykinoHHast Mmozienn 1

83 PanuoakTuBHBIC ipeBparieHus. 30Tombl 1

84 Pemenue 3agaud no treme: "PaguoakTuBHbBIC peBpalieHus" 1

85 [lepuon monypacnana 1

86 Ypok-koudepenius "PagnoakTHBHBIC U3ITYYCHHS B IPUPOE, MEIUIIMHE, TEXHUKE" 1

P P yd pupozue, )

87 SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apSAI0BOIO U MacCOBOTO UHCEN 1

88 DHeprus CBS3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU 1

89 Pemenwue 3amaq mo Teme "SnepHeie peakuun' 1

90 Peakuuu cuntesa u nenenus saep. Ucrounuku sHepruu ConHIA U 3BE3NT 1

01 Ypok-koupepennus "SAnepHas sHepreTuka. [[eficTBUs paJuoaKTUBHBIX U3Ty4YEeHUN Ha 1
JKUBBIE OpraHU3MBbI"

92 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "INEKTPOMArHuTHOE IOJIE. 1
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIC siBICHUS"

93 KonTponbHas padota no Teme "IJIeKTpOMarHUTHOE MoJie. DIEKTPOMAarHUTHbIE BOJIHBL. 1
KBanToBsie siBneHus"

94 IToBTropenue, o6o0menue. Jlaboparopusie paboThl 1o Kypey "BiaumoneiictBue ten" 1

95 [ToBTOpenue, 06061eHne. Pemienne pacueTHbIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe 1
"TemnnoBsie nporecch”

96 [ToBTOpenue, 0600meHne. Perenne pacueTHBIX U KauecTBEHHBIX 3a1a4 1o Teme "KI1J] 1
TEIUIOBLIX ABUTaTeIeH"

97 [ToBTOpenue, 06061meHne. Pemenne pacyeTHbIX U KadyecTBeHHbIX 3a1a4 o teme "KII/] 1
3EKTPOYCTaHOBOK"

98 [ToBTOpenue, o6o06menue. Jlaboparopusie padoThl Mo Kypcy "CBeToBbIC sIBICHUS" 1




99 [ToBTOpenue, o6o0meHne. Pabora ¢ Tekcramu mo TeMe "3aKoHbI COXpaHEHUS B MEXaHHKE" 1
100 [ToBTOpenue, 06o6menue. Pabora ¢ Tekctamu no teme "Konebanust 1 BOJTHBI" 1
101 IToBTOpenue, o600meHne. Pabora ¢ Tekcramu o Teme "CBeToBbIE sSIBJICHUS" 1
102 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu no teme "KBaHToBas u sijaepHas pusznka' 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLHECCAOBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1
YUYEHUKA

» dusuka, 7 knacc/ [epreimkun .M., BanoB A.U., AKiinoHepHOE 00I1IECTBO

«M3marensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [eppimkua A.B., OOIIECTBO C OTpaHHYCHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 9 knacc/ [epoimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa
M.A., Axunoneproe o6mectBo «M3narensctBo «IIpocsenienue
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
H. B. ®unonoBuu Metoaunueckoe nocooue dusuka 7 kinacc dpoda 2019 rox
H. B. ®unonosuu Metoauueckoe nocooue @usuka 8 kiacc poda 2019 roa
A. E. Mapomn, E. A. Mapon [lunaktudeckue matepuansl @usuka 7 kiace Jpoda
2019 ron
A. E. Mapon, E. A. Mapon lunaktudeckue marepuansl @usnka 8 kiacce poda
2019 ron
E. M. I'ythuk, O. A. YepnukoBa Metoaundeckoe nocooue ®duszuka 9 kimacc
Hpoda 2019 rox

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubsmoreka [{OK https://m.edsoo.ru/7f416194

bubmmnoreka LIOK https://m.edsoo.ru/7f4181ce

bubmmoteka [{OK https://m.edsoo.ru/7f41a4a6



JInct BHECEeHUst UBMEHEHUI B

paboyyto nporpammy no dusmke

ana _7-9 knaccos Ha 2023/2024 y4ebHbili rog,

[laTta no }KypHany, Koraa
bblna caenaHa
KOpPPEKTUPOBKa

Homepa ypoKoB, KoTopble bblin
WUHTErpUpPOBaHbl

Tema ypoKa, KoTopas cTtana
nocne nHTerpaymun

OcHoBaHue ann MNognuce npeacrasutensa
KOPPEKTUPOBKM A4MUHUCTPALIUM LLIKONDI,
KOHTPO/IMPYIOLLErO BbIMOJIHEHME
KOoppeKuuu




